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(i)

SUMMARY

Amoebiasis exemplifies a disease of protean manifestations which
presents many perplexing problems. In this thesis an attempt is made to
define a number of the wide variations which have been observed in the
pathological manifestations of the disease,

The work consists of both retrospective and prospective Studies.
The retrospective study involved a review of ths 7922 protocols of the
autopsies at the Universify College Hospital, Ibadan, during the ten year
period 1958 to 1967, 135 cases in which lesions of amoebiasis were
described, were selected for special study using 276 cases of other
diarrhoeal diseases as controls, The results of this review defined the
pathology and complications of amoebiasis seen at the UCH, during the
period covered by this study.

A prospective study which included field surveys, laboratory studies
on patients and controls; and in-vitro studies of the parasite, was also
carried out, Parasitological, biochemical and immunological techniques
were applied in the prospective study of 1291 subjects in a field survey.
In addition some 200 hospital materials were included in the prospective
study. The results obtained provided the basis for the suggestions made
concerning the different methods that can be applied to the futurs study of
the prevalance of amoebiasis in any given population exposed to the risk

of infection by “ntamoeba histolytica.
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Local (Ibadan) strains of Zntamocba histolytica have been successfully

cultured and thz in-vitro characteristics studied, From the materials provided
by the in-vitro cultures of the organism, investigations have besn made on

Z.histolytica antigens and the corresponding antibodies produced in man,

The results of these investigations have been utilized in immunological
studies, designed to define the mechanism of production of somz2 of the
problems posed by amoebic infections, The Severit;' and high fatality of
the disease in pregnancy and puerperium, was studied in detail,

The observation that amoebiasis tends to be more severe and to have
a higher mortality in pregnant and puerperal women was made only recently.
At the time the present studies were planned, the association of pregnancy
with severe amocbiasis had not been well established, and the mechanism for
this association was unknown., It was, however, well known that pregnant
women were more liable to severe forms of certain other infectious diseases
and it was considered possible that a similar mechanism might be operating
in the case of amoebiasis.

The present work confirms these clinical observations. Thus from the
statistical analyses of the results of both the autopsy and prevalence studies,
it became evident that the high fatality of amoebiasis during pregnancy and
the early puerperium was not fortuitous but real, A fulminating type of
lesion affecting the whole length of the large bowel is commoner in pregnant
women and in those in the early puerperium dying of amoebiasis, than in any

other cases of amnoebiasis seen at autopsy. Furthermore, the biochemical



(iii)
and immunological studies help to throw some light on the mechanism of the

selectivity of infection by Z.histolytica., These same results, also provide

some explanation for the severity of amoebiasis during pregnancy and the
allied states.

The conclusions, support the hypothesis of lowered resistance to
infections diseases during pregnancy. Speculative submissions are,
therefore, made on the defective immune mechanism occurring during
pregnanéy and the early puerperium, | Thus, the inability of pregnant
women to produce 'sufficient antibodies' to amocbic infections, demonstra-
ted by the reactivity of the immunoglobulins in amocbiasis, confirms the
suspicion of the existence of a derangement of host-defence mechanisms
during pregnancy. This raises the hope and encourages future search for
the spec-ific serum ,agent(s) which may account f(;r the deranged immune
mechanism. On similar basis, the characterization of amoebic antigens
together with that of the corresponding antibodies, offers a new field in
the study of the immunopathology of amoebiasis,

In conclusion, from the combined autopsy, prevalence, in-vitro
experimental, biochemical, and immunological studies, it is submitted:

1. That the association of pregnancy with the severe form of amoebiasis
at least, in this part of the world, is one of the perplexing problems

posed by the disease.



2.

(iv)
That chronic amoczbic infection is associated with the development
of growth-inhibiting factors in the serum, for example, in patients
with amoebic liver abscess,
That, on the contrary, growth promoting factors were de.nonstrated
in the sera of pregnant/puerperal women with or without acute
amoebic dysentery.
It is suggested that the severity of the disease in pregnant /puerperal
women is a reflection of the derangement of immune response during
pregnancy, with particular reference to the production of serum

immunoglobulins.
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CHAPTER L

1.1 Introduction:

The amocba= that have bezen identified as causes of human diszas:
fall into two categories, freze-living and parasitic. Th: free-living
amoebaz are oridinarily found free in naturs. Thay may however
occur in the animal body, for example, in intestinal contents. Organic o

of the frz=-living genera, Hartmanella (Acanthamocka) and Nazzlaria

have recently been recognizad as occasional pathogens, causing
primary meningoasncephalitis (Fowler and Carter, 1965; Symmers,
1969). Several othzr amocbic species have been identified as causing
diseasz, The infection by these others are so rarzly recognized that
they rate little more than curiosity value.

Tha parasitic amoebae multiply only within the animal body,
where they live as commensals or occasionally as pathogens. The

species which are parasitic in man include intamocba histolytica,

Entamoeba coli and “ntamozba gingivalis, ZIndolimax nana, Iodamoeba

butschlii and Dientamoeba fragilis. ZIntamoecbka histolytica is thz only

onz that ranke as a major human pathogen. ZIntamoeba colican cause

disease, but usually does so as an "'opportunist' - that is, when the
patient's resistance to its invasion is lowered by other disease or by
side =ffects of treatment. The latter mechanism occurs most frequent-
ly when imnmunosuppressive agents such as steroids or cytotoxic agents

are involved.
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More rarczly the other parasitic amoebae mentionad above have bean
known to causce "opportunistic" infections, 'Amockiasis’, howover,

in the context of this thesis concarns the presence of intamocba
histolytica in man, cither as commensals or as symptomatic invaders.

It is generally believed that the invading amozbae produce tissuz da.nage.
The orgamism is found as a harmless commensal in the vast majority

of human beings. Little is known about what c;mses the parasite to
assurne an invasive character.

Although infestation of the human colon by Intamoeba histolytica

is world-wide in distribution, the tropical and subtropical countries
with humid climates are reputed to have a high incidence of the invasive
forms of the infection. Comparétively little information is available

on the incidence of amocbiasis in Nigeria (Alele, 1966). Conflicting
ideas still persist on the definition of the parameter that can be applied
to the study of the prevalence of the diszase in any given community.

At the 7th International Congress on Tropical Medicine and Malaria, it

was shown that the prevalence of infection with @ntamoeba histolytica

anc of symptomatic amocbkiasis could not be assessed from a review of
the world literature ( Zlsdon-Dew, 1963). Differences in the criteria

used for the identification of Zntamoeba histolytica and the varicd

symptomatology attributed to the perasite made it inpossitle to

correlate data from investigators throughout the world,
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Of special inter>st is th: local observation on thz apparsznt sev -rity
>f th= diszas . in pregnancy and the pusrperium ( dingt n, 1967; Lowis
and Antia, 1969), This observation is similar to the mor - universal one
on ths s ven ty of th: diseas: in the young and debilitatzd children (e
Silva, 1962; Macdougall, 1959; Salag, 1958; Walt, 1959; Scragg, 1960;
Olatubosun, 1965 and Nnochiri, 1985). Th= predisposition to, and
increasad szverity >f amoczbiasie in patients previosusly given itnmuno-
suppressive ag:nts such as corticosteroids has also bzen the subject of
several ¢ 'mmunications (McAllister, 1962, <iiscrt, Hannibal and Sanders,
1959; Kanane, Knight, 1969, and Mody, 1959).

The first and in general t2rms, th: most obvious theory which can
bs advanced to explain ths phenomeznon of differential severity and

selectivity of infection by Intamoeba histolytica, is that som= epecies of

the organism are virulent whilz others are not, This was the hypothesis
which Brumpt favoured, and was prepared to go> so far as t> postulate the
existence of virulent and non-virulent species. Thus Erumpt (1923)

4

described Zntamoeba dysenteriaz (the form causing amocbic dysentery),

Iintamoeba dispar, a non-pathogenic form producing cysts morpholo-

gically identical with those of I, dysenteriae, and I. hartmanni, a

species, also non-pathogenic and producing cysts of less than 10u in

diameter. iMcleney, Frye and Leathers (1939) demonstrated marked
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differences in the pathogenicity of different strains of &, histolytica for

kittens and concluded that the differences were intrinsic in the amoebae.

All the foregoing evidence notwithstanding, one strongly feels that this
differential severity of amoebiasis may have an immunological basis.

Other factors - considered in the next chapter may also be of importance.
This view is in accordance with the suggestion that the immune response

of the host may exert selective pressure on 'fitness' for survival of many
parasitic species (Dineen, 1963). It is possible, therefore, that the peculiar
behaviour of the disease is brought about by conditions which either increase
the level of commensal infection, or produce factors which convert the
commensal amoeba to pathogenic organisms or do both,

Since the beginning of the twentieth century, considerable interest has
been shown in the possible role of irnmune resp.onse in the pathogenesis of
amoebiasis (Izar, 1914), However, there are few experimental studies
designed to ascertain the nature of the amoebic antigens involved in the host/
parasite relationship of amoebic infections. Indeed, insight into the antigenic
nature of some parasitic materials has been derived by inference and not
by direct isolation and characteri;ation. It is considered that there is

probably a minimum threshold level of antigenic information necessary

for stimulation of an immunological response in amoebic infections.
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The threshold level of antigenic information, being defined as, the
sensitizing of, and congszquent development by the hoet, of an acquired
resistance to additional amos=bic infections. It is possible, therefore,

that the antigenicity of T histolytica can be modified by immunity.

It is clear therefore, that the causes of the possible immunological
derangements in pregnancy, the puerperium, and debilitated states, when
amoebiasis is known to be very severe, can only be fully appreciatad
from the study of the character of the immune response stimmulated by
each stage of the causative parasite.

Unfortunately, the available data on the biological and immunological
activities of amoebic antigens are limited. This is probably due to the
problem of obtaining sufficient numbers of organisms. This has been
a szrious handicap to investigations, - matabolic, immunological or

otherwise - on Z. histolytica (Reeves and Ward, 186%; Swart and

Warren, 1962). Indeed Kun, Eradin and Dechary (196£) stated that
they were abandoning studies on the organism because of the difficulty
in obtaining material. Thece impressions were again contirmed during

the early stages of the present ctudies.



1.2 AIMS AND OBJZCTS

Eearing in mind the limitations of the sxisting knowledge on th=
various aspects of amoebiasis, notably, the complete lack of information

on thz cultural characteristice of the local strains of 3. histolytica, the

study programme was decgigned with the following objectives:
(i) To assess the rolz of amoebiasis with its congequent pathological
changes and complications, as a cause of death, with special reference
to deaths during pregnancy and ths puerperiurm in Ibadan. This is
described in chapter 3 following a review of the literature in chapter 2.
(ii) To investigate and define all various parameters applicable to
the accurate assessment of the prevélence of amoczbiasie in a given samplc
of the Nigerian population, These investigations are describad in
Chapter 4.

(iii) To establish and maintain in-vitro culturzs of the local strains

of I, histolytica and utilize these in the study of th= immunopathology of
amocbiasis in Nigeria, These are included in Chapters 5 and 6,

(iv) To investigate the role of immunity in amoscbic infections, with
spzcial reference to the antigenic reactivity of the local strains of

<, histolytica, and also the nature and reactivity of human immunoglo-

bulins, These investigations are described in Chapter 7.



CHAPTZR I

GENERAL R2VIZIW OF LITIRATUR O

2.1 Historical Sketch

""Tha history of mankind is' the history

of its discase" - (Joan Tatz)

Inteetinal amoszbiasis, is a disease now fairly widespread in the
tropics. The discase appears to have been a problem even to the ancient:.
Sushruta (? 630 E. C.) describes what appears to be the clinical featurcs
of amoebic dysentery (Atisara) and incriminates' germination of parasites
in the intestines", drinking impure water"” and " exczssive drinking of
liquor'" as some of the causes of the discase. Amocbic liver abscess
was probakly known during the time of Hippocrates, since drainage of
pus from this organ was said to have been successfully practised by the
Master (Rajasuriya and Nagaratnam, 1962).

What is considerzd to be one of the sarliest historiczl reoferences
to hepatic amoebiasis is the account of the last illness ot Alexander the
Great (Savill, 1858). During his campeaigns in Asia he hacd developed
dysentery as a result of drinking impure water. Life in the army had
made him a votary of both Eacchus and Venus. Thenat the early age of
32, the end came suddenly and without warning. Some believe that he
caught malaria from the mosquitoes of the marshy plains near Eabylon;

others that the illness was due to abscess of the liver.
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Alexander, the Great was dead by the twelfth day - 13th June, 523 E.C -
of an illness associated with increasing weaknese and steagy mounting
temperature. Howevar, the question as to whether he died of nalaria
or amoebiasis, historians have not yet decided.

The first reference to amoebiasis in Juropeans was in Ceylon in
1672, during the visit of a French &mabssy from the Court of Louis the
X1V of France to Rajasingha the II of Kandy (Puris, 19239). In more
recent times medical writers have made noteworthy references to the
prevalence of amoebiasis, both intestinal and hepatic. Ir. John Davy
a brother of the famous Sir Humphrey Javy, who was stationed in Ceylon
as Surgeon to His Majesty's Forces in 1821, :omma;i;ad on the increasing
incidence of inflammation of the liver.and liver abscess among the
Eritish troops which he ascribed to the "abuse of ardent Spirit''

(Davy 1321).

James Annesley (1323), was acquainted with @ form of dysentery
in India, in which the clinic’ | picture and morbid anatomical fcaturcs
of dysentery were accompained by liver disease. The intestinel
disturbances at that time were attributed to 2 ""norhkid statc of biliary
secretion'. With regard to the cause of the dyeentery Anncsley
incriminated cold nights, intoxicating liquor, noxious terrestrial
exhalations, fatigue, cxposure to the night air and even intestinal wormg,
although considered the last of little importance considering their

prevalence amongst those unaffected by dysentery (Anncsley 1841).
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However, this notion as to the pathogenesis of such acutz diarrhoeal
diseage associated with hepatic disturbances, has long bzen shown to
be incorrect (Losch, 1875).

The history of amoebiasis up till the second half of the 19th century
was mostly speculative and suggestive. The foundation of the history of
amoebiasis was properly laid with the observation of amoebae in the
faeces of man,

Losch (1373) was probably the first to describe a proven case of
amoebic dysentery. In the clinic of Professor Zichenwald in Et.
Peterburg, Losch discovered the amoebae in the stool bf a young Russien
peasant, named MarKoff. MarKoff was a 24 year old peasant from
Archangel. He contracted dysentery in St. Peterburg, and suffered
from . a relapsing dysenteric illness which ended fatally. MarKoff's
illness was characterised by periodic attacks of diarrhoea with blood
and mucus, much loss of weight, severe prostration and a terminal
pleuritis. Amoebae were repeatedly observed in this patient's stool
and Losch gave an excellent description of these organisms which he
named Amoebae Coli. The numbers of amoebae fluctuated and increased
with clinical exacerbations. The course of the disease was little
influenced by current conventional treatment. There seemed to be some

response to quinine administered rectally.
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Losch advanced another step in establishing amoeba as the causative
organism by administering faecal material orally and rectally to four
dogs, one of which developed dysentery and multitudes of amoebae werc
observed in its stool. At autopsy there was some ulceration in the
animal's large bowel,

This was not the first occasion on which amoebae had been founc
as parasites of mman. Another Russian, G. Gros had in 1249, discovercd
and briefly described an amoeba parasitic in the mouth. In 1860, Lambl
of Prague reported the finding of amoebae in the intestine of a child who
died of enteritis, although R. Leuckert doubted the acéuracy of Lambl's
descriptions and was later supported in this view by C. Dobell who
managed to obtain the rare original papers of Lambl (Cobell, 1919).

Timothy Lewis and D. D. Cunningham (1870) in the course of their
studies on the aetiology of cholera observed amoebae in human facces.

They regarded the amoebae as non-pathogenic species, Zntamoeba c.oli,

Thus it seems that Losch was the first to observe the @ntamoeba of
dysentery.

Svidence continued to accumulate that amoeba might be of
aetiological importance in dysentery and in liver abscese. In 1383,
Koch saw amoecbae both in cases of dysentery and in the wall of a liver

abscess in Egypt.
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Staphanos Kartulis (1836, 1337, 1889, 1391 and 1904), working in
Alexandria found amoebae in stools of patients suffering from Jysentery,
in pus from liver abscess and in section of the large gut. Zleven of 33«
cases of liver abscess were complicated by brain abscess. In two of
these he saw amoebae both in brain and liver substance. He was also able
to produce dysentery in cats by the rectal injection of facces from human
cases of dysentery. Hlava (1387) in Prague was able to infect cats by the
same method. In the United States, Osler (1390) found amocbac in 2
patient suffering from dysentery complicated by liver abscess. In 1392,
Kovacs infected kittens, and in 1394 Kruse and Pasqué’le produced
dysentery in a cat by the rectal injectidn of liver pus containing amoecbag
but bacteriologically sterile.

In 1390, Councilman and Lafleur of Johns Hopkins Department of
Pathology showed the parasite of amoebic dysentery to be common in
Baltimore. They published the most exhaustive account of the diseacse.
Their work is a classical contribution to the pathology of the discase.
They were the first to introduce the terms "amosebic dysentery and
"amoebic abscess of the liver'',

In a careful clinical and pathological study of fourteen patients
Councilman and Lafleur (1391) came to these conclusions: '""Amoebic
dysentery is clinically and actiologically distinct. Ulcers in the gut arc

undermined and the products of inflammation are absent.
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Liver abscess often with extension to the lung may complicate the discasz,
Thz amocba in the liver abscess may exist without other organisras,
causing liquefaction and not purulent inflammation. The discase has a
worldwide distribution, and is what has been referred to as tropical

' They described under the title of "broncho-pleural fistula"

dysentery. '
in one patient, a liver abscess ruptured into th: lung. Amoczbae were seen
in the sputum and at post mortem the abscess was founu tO communicate
with the duodenum, and the gall bladder, as well as, the lung. Perforation
of the largzs gut and death from intestinal haemorrhage were also recorded
in other patients. P

An important landmark in thz investigation of amoecbiasis was the
establishment of the modern concept of the transmission of the diseasa

by Quincke and Roos (1393). They noted, by properly controlled

experiments, all the essential characters of Entamoeba histolytica.

These include its size, clear ectoplasra, active movenient and ingestion
of red cells, and confirmed its pathogencity for cats. Ey contrast, they
showed that the amoebae from non-dysenteric cases were larger, sluggish
in movement and never contained red cells. They were also the first

to observe the encysted form of the parasite and demonstrated that these
were infective by mouth for the cat. They correctly concluded that thic

was the mode of infection in man.
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Huber (1903) described cysts with one, two, three or four nuclei

but never more. He distinguished them from the cysts of Zntamocba coli,

but although he told Schaudinn of these observations they werc ignored.
At the end of the nincteenth century, despite the wzaight of evidence
pointing to an amocba as an actiological agent in dysentery and liver
abscess, confusion still existed because of observations on patients in
whom amocbae were found but to which no significance in the causation of
the disease could be attached (Grass, 1879;; Casagrandi and Earbagello,
1895; Callendruccio, 18990; Celline and Fiocca, 1364), It was Schaudin in
1903 who paved the way to a clearer understanding of this problem by

differentiating between a harmless dntamoeba Coli ana a pathogenic

Intamoeba histolytica,

Leonard Rogers in 1903 showed the presence of the disease as a
separate infection in India, where its existence had previously been
frequently denied. He also showed clearly its association with liver

abscess.

2.2 GZOGRAPHICAL DISTRIEUTION

The extreme variety of opinion as to what constitutes the disease
immediately clouds any attempt at establishing a valid geographical

distribution. However, Zntamoecba histolytica seem to have Leen found

in most parts of the world and in most peoples examined, with the

exception of the @skimos (Brown et al, 1950); Laird and Meerovitch, 1961)
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and of the Poles (over 90, 000 examinations with nil report).

In general, however, the distribution of amocbiasis is worldwice,
Surveys have shown that a siznificant percentage of the world's
population harbours the parasite irrcspective of latitude. It occurs
sporadically in most subtropical ani temperate countrics,; but it is much
more frequent in tropical oneg. In thc tropical portions of Americe,
Asia and Africa; and also in the West Indies, the Malay Archipellago,
and the Phillipine Islands, it has usually been the prevailing form of
dysantery.

As regards the suitablc incex applicable to the study of the discasc
it has been shown that available dé.ta, - zither parasitological or
clinical, give but little information on the distribution of amocbiasis.
The most reliable data is baszd on ths occurrence of liver abecess,
thoﬁgh this too is clouded by ciffering outlooks on the condition. The
communities which are familiar with such abscess, and ipso facto with
amocbic dysentery, do not regard these with the same awe as do those
encountering sporadic cascs. In fact, cases appearing as sporadic

may be the result of failure to report the real occurrences.
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2,3 PATHOGENESIS AND MECHANISM OF PRODUCTION OF
AMOZEBIC L ZSIONS

2.3.1 PATHOGZNZESIS:

Many studies have been conducted to deter:aine the conditions causing

invasion)by 7. histolytica. Concomittant bacterial infection has received

much attention. Westphal (1937) infected himself and carried the amoebae
as a commensal for several months, then swallowed the bacterial flora
associated with another case of a:noebiasis, and promptly developed acute
amoebic dysentery, Usually the bacterial flora associated with acute
amoebic dysentery are not themselves pathogenic, although the dysentery
bacilli have sometimes been found in such cases.

Deficiencies of thiamih and of ascorbkic acid have been shown to
favour invasion in experimental animals (Mc(_‘,‘arrison, 1919; Sadun, Eradin
and Faust, 1951). Other dietary factors may be important also. Faust,
Scott and Swartzwelder, (1334) showed that experimental dogs fed on a
fish diet developed acute amoebic dysentery, but improved rapidly by
changing to a diet of liver. General lowering of resistance, has also been
claimed as a factor. The possession of the spreading factor, hyaluronidass

by Intamoeba histolytica has been described by Eradin (1953) and might

be a factor in invasiveness,
However, it is generally agreed that exposure and infection in human

amqQebiasis result from ingestion and swallowing of the viable cysts of
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Intamoeba histolytica. The cysts pass uninjured and unmodified through

the stomach an: proximal levels of the small intestines. The encysted
organism begins to exhibit protoplasmic activity only when the gastric
secreations have been neutralized or slight alkalinity has been produced by
the intestinal juices (Swartzwelder, 1839). This activation and thinning of
the cyst wall in the medium of the intestinal juices cause a rupture of the
wall and allow the amosba to emerge as a naked protoplast (metacyst).
Simultaneously or shortly thereaftér the cytoplasm divides into a number
of small amosbae corresponding to the number of nuclei in the metacyst.
As many as four metacystic trophozoites are produced from the metacyst.
Taene little amocbae (metacystic trophozoites) now pass down the cemainder
of the small intestinz and are carried into the lumen of the caecum. If
excystation fails to occur in transit down the ré.-'nainder of thz gmall
intestine, the fate of the cysts ic uncertain but since excyetation probably
does not take place in the large bowel, the cysts may at times pass
through the entire digestive tract and be evacuated in the facces, without
colonization.

Once the little metacystic amoebae reach the cae-al arza, where
normally therz is a moderats degree of stasic in the fazcal flow, they
have their first opportunity to make chance contact with the _uticular
surface of the mucosa, =ither at the tips of the digital processes extencing

out from the glands, partway within the glands or in the depth of the
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glands (James, 1923; Melenzsy, 1934; Faust, 1932, 1943). Contact, even
for a brief time, allows the amoecbae each to digest a small cavity in the
nucosal cells, in which the parasitec <an taks residencz, They inges
the lysed material, grow, then divide by binary fission anc thus initiate
a colony. Tissue contact may or may not occur at thic lavel of the large
bowel, If tissue contact does not oc.ur, the amoebae then pass further
down in the liquid faeces, to naka contact at the lower level, particulacly
in the sigmoid colon or rectum, where primary colonization may then
develop. On the other hand, they may re-encyst and be avacuated in the
faeces without causing infection. In a majority of exposures with small
numbers of cysts it is almost probable that this latter ic the case and
that infection fails to occur.

Although evidence preponderates in favour of the view that <ntamocba

histolytica is characteristically a tissue invader, there is suggestive

evidence that this amoeba, may re:main temporarily as a surface-contact
parasite of the .mucosa producing superficial erosion, excess production
of mucus, and developing extencive colonies in the crypts (Hoare, 1980).
However, whenever favourable circumstances develop tissuz invasion
characteristically occurs. As long as the amoebae remain in the intestinal
lumen it seems likely that they depend on the metabolites of certain
associated enteric bacteria for growth and multiplication (Deschiens,

1937, 1833). Once they invade the intestinal mucoas the host cells appear
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to provide the necessary stimulus and ba;:teria are no longer essential.

Most workers, agree that the primary disturbance in amoebiasis is
in the large bowel and that all other forms of lesions are raetactatic. The
regions that are most likely to be thus affected include the liver, the brain,
the lungs and ckin (Fig.2).

2.3.2 Mechanism of production of bowel lesions:

Once the amoebic process has become well established, it tends to
involve the lymphatics and blood vessels of the submucosa, with thrombosis
of the latter which allows the amoebae to enter the luminar of these
vessels. Moreover, extensive submucostal extensions frequently occur,
go that adjacent subsurface lesiong coale-sce by tunnels. The superficial
tissues are thus deprived of their blood supply, causing a sloughing of
the overlying layers. By similar mechanism, peristaltic movements of
the involved bowelfl'we-ib squeeze out many amo.ebae and necrotic detritus
through the neckse of the ulcer into the lumen of the bowel producing
partial collapse of the tissues.

In fulminating amoebiasis, and similarly in chronic infection but
considersbly less rapidly, the amoebae may invade the muscular coats,
then bréak through the barrier and reach the subserosa. Meleney (1924)
states that they ""penctrate the' ‘muscle cell and cause oedema, hyaliniza-
tion and finally necrosis of this tissue .... In the subserous tissue the
eamoebae produce oedema followed by the formation of {ibrin on the serous

surface, which leads to adhesions of apposing peritoneal surfaces. If the

necrotic procegss penetrates through the muscle layers, the serosa gives
way and pgrforatjion accyrs.
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2.3.5  Spread of Intestinal Lesions:

Original sites of tissue invasion and colonization by Intamoeba
histolytica provide opportunitics for development of amocbic processcs
at other levels of the bowel.

As already noted earlier on, it has been suggested that the first
opportunity for development of the primary amoebic lesiong is in the
caecal area, since this is the first level of the bowel wherz any
appreciable amount of intestinal stasic occurs. Amocbic trophozoites
extruded from these primary foci serve as the source for tissue invagion
at lower levels of the bowel, and particul2rly in the sigmoid colon and
rectum. Moreover, additional ulcerative inva;sion of the caccum is
likely to take place as a result of dircet contact of the extruded
trophozoites with undamaged caecal mucosa., By gimilar mechanism,
regurgitation of these trophozoites into the posterior segment of the
ileum allows tissue invasion of this part of the intcstine. Primarily
implanatation apparently never occure in the wall of th. ileum, nor do
the amoebae enter the mucosa at higher levels of the small intestine.

The development of a preponderance of primeary lesions in the
caecal area is a well recognized fact. Theo pathologic process of amochbic
colitis is characteristically a progressive one, with the carliest sitec
of tissue damage at the caecal level and gradual or rapid involvement at

lower levels of the large bowel.
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However, in caszg of fulminating amocbiasis there may be invasion
throughout the entire large intecetine (Fig.4). Also in a relatively small
per cent of cases the primary invasion of the lower colon and rectum
occurs concomittantly with that of the caecum or exclusively in the lower
segment of the large bowel.

The cumulative lesions as observed in autopey findings (Clark, 192%;
Faust, 1943), indicate that amochkic ulceration occurs most frequently
in the caccal area (caecum, appendix, ascending colon) and next in the
lower portion of the sigmoid colon and rectum, while the intermediate

levels of the colon are less liable (Fig. 3). ,

2.4 TXTRA - INTESTINAL AMOEEIASIS

Amocbiasis outside the intestinal tract ie usually sccondary to
amocbic invasion of the large bowel. Thoe anatomical locatione where
extra - intcstinal amoebic legions have been demonstrated include
practically all soft organs and tissues, of which the liver, lungs, brain

and skin are most commonly involved.

2.4,1 Hepatic Amocbiasise

Metastatic lesions may occur when the amocbkac in the coursc of

their burrowing penctrate a small vein and get carricd off to the liver,
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Hepatic amoecbiasis may tako one of three forms. Thuse include
(1) hepatitis ascociated with colonic amocbiasis without cvidence that
amocbic invasion of the liver has occurrad; (2) acute amocbic hepatitis
and (3) amochkic liver abscesgs, (1) Loeber and T'Antoni )134%) first
called attention to an enlarged tender liver in children suffering from
colonic amoebiasis without any of the usual clinical signg of hepatic
involvemcont in amocbiasis such ag leukocytosis, fover and X-ray evidonc.
of diaphragmatic impairm:nt. Sodcman (19:20a) refers to this Conc!itiar;
as a "lower grade hepatic process” (that occurs) "before the stage of

L

acute hepatitis .... ''with enlargement or tenderness of the liver but very

little in the way of symptomatic response''. The histopathologic pictur:

in thic type of hepatitis hag not been reported.

2.4,2 Acutc Amocbic Hepatitis:

T Acutg amogbic hepatitis is the stage of amoctic invasion and
colonization of the liver preceding development of onc o inore abeccasis.

The pathogenesis of acute amocbic hepatitis is better explained by
referring to the amoecbie lesione in the intestine, particularly those
in the caecal area. Lytic necrocie in the submucosal layer involves not
only the interstitial cells but the mesenteric blood vescels as well,
Frcquently the walle of the racsenteric blood venulee arc eroded to such
an extent that amocbae gain entrancce to thesc vessels and get carried

into the intra-hepatic portal vessels.
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This obviously ie the origin and mechanism of the meztastatic amozbic
lesions of the liver already mentioned above, Howcever, only a small
proportion (not over & per cent) of persons with confir-ied amoebic colitis
have evidence of coincident or subsequent amoebic hepatitic., This,
thercfore, raises the question of the possible existence of immuno-
pathological bosis for this "hepato-colonic complex' in a.nosbiasis,

It is generally accepted by pathologiets and clinicians that Intamocba

histolytica enters the liver via the portal blood stream. The study of

Carrera (1950) on hepatic amocbiasis following expecrimental development
of amoebic colitis in kittens confirms the findings of Rogers (1922) and
Palmer (1388) on human material. Thig deols with the fact that the
earliest colonization of the amocbac is associated with thrombogic in
branches of the portal vein, and particularly in the small interlobular veine,
In this regard, however, it is a very significant fact that, in the casc
of guinea pigs with inteéstinal aaocbiasis, the amocba goces on to the
liver without being able to cetnblish itself there or to producc lesions
(Eock and Mundrow-Reichenow, 198%; Raes, Taylor and Reardon, 19! :).
Maegraith and Harinasuta (19£%) demonstrated that amocbac introduces
into the mesenteric vein did not succeed in establishing themsclves in
liver. All these strengthen the possible existence of immunological basgis

for "hepato-colonic complex in amocbiacis,
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2, 5, Pleuropulinonary Amocbiasis

The pleurae and lungs constitute the second most common and most
important extra-intestinal locations of amocbiasis. Theras are several
demonstrated ways wheraby these organs and tissues may becomse involved.
These include the following sources:- (Ochsner and De Eakey, 19386).

(1) From the intestine via the bloodstream or mesenteric lyaphatics

and inferior vena cava, without hepatic involvement, (14.3%)

AL

(2) by concomittant but independent involvement of liver and lungs (10.4%)
(3) with pulmonary extension of an hepatic abscess (37.2%)

(4) due to a bronchohepatic fistula with pulmonary involvement (19.6%)

(5) by empyema extension from an hepatic abscess (15.6%)

From the above quoted figures it is evident that in most cases pleuro-
pulmonary involvement is an extension of hepatic amocbiasis. However,
amaebiasis of the pleural cavity is only about £ to 10 per cent as frequent

as hepatic involvement.

2.5.1. Mechanism of Production:

In the pleuropulmonary extension of hepatic lesion, the typical
mechanismes involve:
(i) the doming up of the diaphragm above a2 sub-diaphragmatic

abscess of the right lobe of the liver,
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(ii) Adhesion of the lower lobe of the right lung to the diaphragm,
(iii) lytic penetration through the tissues of the diaphragm and

(iv) erosion by the amoebic process directly into the lung.

2.6. IMMUNOLOGY OF AMOZEIASIS

Any immunological concept in a disease entity must involve the
question of humoral, as well as, cellular mechaniems.  The humoral

aspects should include details such as antigen-antibody reaction and its
' )

adaptability to reproducible techniques such as immobilization test,
complement fixation test, haemagglutination test, immunoflourescent
techniqucs, gel diffusion precipitin test and general reactivity of
immunofglgbulins. There is sufficient evidence to show that these various
immunological techniques have at one timo or the-other been adapted for

use with Cntamoeba histolytica antigens.

2.6.1. Complement Fixation Test

The first postulation or suggestion of immunological concept in
amoebiasis was the attemnpt of Iza (1914) to devise a complement fixation

test for infection with Entamoeba histolytica. He claimed to have obtained

positive results with such test in five individuals and three kittens
infected with the parasite. His work was repeated by Von Hage (1920),
who failed to confirm it, but in (1921), Scalas reported that he obteained

positive results with such a test in cases of amoebic dysentery.



Apparently little attention was paid to his communication anc no dther
publication appeared upon this subject until Craiz in 1827, and 19238
demonstratad that complement fixation occurred in the blood serum of

individuals infected with Intamoczba histolytica in the presence of suitable

antigen.
The demonstration by Craig that complerment fixing substances occur

in the blood serum of individuals infected with Intamoeba histolytica has

since been confirmed by numerous investiélators, notably Spector, (1932);
Menendez (1932); Sherwood, and Heathman, (1932); Tsuchuja, (1932);
Weiss and Arnold, (1934 and 1927); Meleney and Frye, (1938-1937);
Shiragawa, (19385); Stone, (193f); Paulson and Andrew, (1938); Rees,
Eazievich, Reardon and Jones, (1942); th)sh and associates, (1948);
Terry and Rozievich, (1948);; Hussey and Erown, (19£0); Dolkart, (1851);
Medearman. and Dunham, (1952); Kun Yun Kon, (1958). In reccent years
there has been a re-awakening of interest in this serological technique.
Fairly more recent work includes that of Kesszl and co-workers (1965)

and Kashwal and co-workers (1986).

2.6.2 Immobilization Test:

When amoebae are incubated in the presence of antiserum, they
are affected {o various dagrees and in various ways according to the type

of observation carried out. Thus thzy may be temporarily immobilized,
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their ability to ingest red blood cells may be changed and finally the
growth rate may be aifected. The inhibition of growth of Intamocka
histolytica in culture did not reveal any differences between ctraine
(Nakamura, 19:£9; Swart and Warran, 1962). However, rad blood cell
phagocytosis did show strain differences (Shaffer an. Ansfiels, 195:6).

Thz immobilization rzaction hag been etudied by several workers
(Eiagi and Euentello, 1961) as a2 method oi serological ciagnosis of
amoebiagis in man. No differences between strains of Intamocka
histolytica was noticed during thesc investigations.

In contrast with the other studice utilizing immobilizing reaction,
Zaman (1360) carried out an extensive comparative study with several
species and observed the degrae of immotilization of the homologous

and heterologous species. Zntamozba coli was founs to be uneuitable

for immobilization studics owing to its normal restricted activity. Som:

crosg-reactions to Entamocba histolytica were observed, since dntamocebz

histolytica amocbkae were partly immobilized by anti Zntamocba coli seruz,

2.6.3 Indirect Haemagglutination Test:

This technique has been used by very few workers, notably Kzgsel
ani associates (1961); Maddison, Powell and £ldson-Dew (196%); and
Milgram, Healy and Kagan (1963). Other studies include that of Vells
and Goldman (1961) on the evaluation of haemagglutination test for

amocbiacis.
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2. 6.4 Flourescent Antibody Test:

The bacis of the flourescent antibody technique is that the antibocy-
antigen reaction is made vizible by coupling a flourescent dye to the
antibody. It is then possiblz to obscrve flourescence in the case of 2
positive resaction. Until recently the antigen used has becn amoebae
obtained from culture, but Zaman (196%) has chown that the flourescent
antibody test can ke applied to cysts, The disadvantage of this test is
that, in general, cross-reactions are scen between zoologically related
protozoa. However, differcnces in intensity are detectable, and a
technique for measuring thz intensity has been devised by Goldrman (1960).
Goldman and his colleagues have made detailed study of relationship
of Zntamo<ba species with this technique.

The relationship between Antamocba coli and Zntamocks histolytica

were first studied by Goldman, (1953, 1984). Antisera to both species
were prepared and although some cross-reaction was observed the
heterologous flourescencs was removed by absorption with the appropriate
species of amoeba. The use of these antisera enabled Goldman (19£4) to

successfully indentify unknown amoebae as either Zntamosba histolytica

or Zntamoeba coli, Other species and genera of parasitic amockas

were also studied (Goldman, 194E) with this method. Amocbac of

Dientamoeba fragilis and @ndolimax nana showed virtually negligible

flourescence, while Entamocba invadens reacted less than cither
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“@ntamocba histolytica or Zntamoeba coli, but more than Dientamocba

fragilis or Zndolima nana. Zntamocba moshkovskii did not significantly

stain with an anti- Entamoeba histolytica serum (Goldman =t 21 {1960).

Since Goldman's (1953) demonstration of specific antibody in rabbits

immunized with E. histolytica antibody by similar means in human

subjects has now been reported (Goldman, 1966; Jean, 1968) and also

by Boonpucknavig and Nairn (1987),

3]
[=F}
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Gel. Diffusion Precipitin Test:

A precipitate often for:ns when an antigen and ite antiszcrum are
mixed. If a gel is the supporting mcdium and the reactants diffuse
towards each other through the gel, the precipitate will be formed as
one or more bands. This technique allows the analysis of antigenic
structure of an organism.

In view of the controversy as to the potency and stability of amockic
antigen(s), it is envisaged that the antigen required for the investigation
of the problem under review be purified and characterised. The
precipitin test has thercfore bzen chosen for this exercise, The most
compelling reason for this preference lies in the sensitivity and
simplicity of the test. It also has the advantage of revealing the non-
specific systeras which may appear when antigens are as heterogeneous
as are those prepared from paragitic animals (Maddison and <ldson-Dew,

1961).
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The number of precipitation lines reported for Intamocba histolytica

vary from three to about ten (Nakamura and Eaker, 19856; liaddison, 198%;
Siddiqui, 1961; Sen ct al., 196la, b., and Atchley et al., 1963). The
results obtaincd seem to depend upon the potency of the antiserum and
antigen. Nakamura (1961) observed that better results with human sera
were found if antigen was prepared from newly isolated straing of

Zntamocba histolytica. Thez presence of bacterial factors further

complicates the analysis, and while these variables can be investigated
in an experimental system, it is said to b2 more difficult in the case of
human serum (Ncal, 1966). Maddison and Zldson-Dew (1366) showed

that one of the precipitin linzs with human serum was not due to

ZIntamocba histolytica but to accompanying Clostridium welchii antigen-
antibody reaction.

While antigenic structure of Zntamoeba histolytica has not been

fully elucidated, some observations on cross-reaction with other gpecies

have been made. Sen et al (1881b) prepared anti - Zntamocba histolytica

serum and found no reaction with Intamoeba moshkovskii entigen or

antigen from the free living amocbae Nacglaria gruberi and Schizopyr 2nus

ruselli, Talle et al., (1362) showszd that there were no common antigens

etween ZIntamoceba histolytica and Entamoc i ens, oiddiqui and
betw int ba histolytica and Entamocba invadens. Siddiqui an

Ralamuth (196%) reported that no reaction was found when heterologous

antigens were tested against anti- Zntamoeba histolytica and anti- Sntamocbe

invadens scra. The antigens wore prepared froma @ntamocba histolytica,
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Intamocba invadens, Zntamocba moshkovgkii, Hartmanalla rhysodes and

Mayorella palestinenis.

2.6,6 Immunoglobulins in Amoebiasis:
- = e <

This so far is the least investigated of the immunological aspects
of amoebiasis. The studies so far collected from the literature include
that of Shirley Maddison and her co-workers (1968) on the Reactivity of
human immunoglobuline in amocbiasis and that of Ali Khan and Meerovitch
(1968) on serological characterization of gamma M (19S) and gammea G (7S)

rabbit antibodies in response to dntamocba histolytica antigens. The first

group of workers mentionad above, carricd out their studics, on sera
from only two amocbiasis patients §nd consequently their results cannot
be subjected to any serious statistidal analysis. They finally suggested
that investigations of sera from young infants and adults prescenting short
clinical histories of amoecbiasis and followsup on thesc paticnts would

clarify the role of different classes of immunoblogulins in amogbiasis,

2.6.7 Cellular I.Emmity in Amoebia‘s'i's:

This aspect has so far receivzd little or no attention especially in
human amoebiasis, Investigations have most frequently been carried out
on immunized animals, and the results obtained have been equivocal.
Heathman (1932) and Menendez (1932) showed a delayed type of hypersen-

sitivify$o Sntamoeba histolytica in immunized animals. In addition,
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Heathman (1932) was ablc to transfer passively the skin-scnsitizing
antibodiee in sera from immunized animals. The investigations by
Magzgraith and Harinasuta (1954) suggest that in the guinea pig, prolonged
intestinal infection maintained experimentally may induce a state of
hypersensitivity with possible inerease susceptibility to invasion of liver
by the amoeba.

However, the reported work on this aspect as regards human
infection includes that of Lzal (1923), Kun Y_un Kon (1958) and Shirley
Maddison and associates (1968). Declayed and very rarely immediate,
hypersensitivity was detected by Leal in human as a result of infection

with Zntamoeba histolytica, Shirley Maddison and her co-workers state

that a high proportion of amocbic diagnostic sera gave positive PCA
(Passive Cutancous Anaphylaxis). Skabes al;so investigated skin reaction
using boiled extract of the intestinal mucosa and of material scraped from
the intestines of persons suffering from amoebic dysentery., However,

it was not confirmed his,method was of any value in the study of cellular

immunity in amoctkiasis,

2.7 THE PRISENT STUDY

The above review shows that considerable work has been done on
what may collectively be termed the immunopathology of amoebiasis, =all

over the world except of course in West Africa in general and in Nigeria
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in particular. o far therec is no record of any detailed studics on the
nature of the antigen and antibodics involved in the host paragite
relationship in human amoebiasis. So also has no zffort been imadz to
apply such stucics to the clucidation of a particular clinico-pathological
problem such ag the severity, and selectivity of infection by Zntamocba
histolytica in pregnancy/puerperium which has reasonzbly been observed

by various workers as stated earlier on.

2.7.1 Amocbic Antigen:

The biochemical contents of the whole amoebic antigen(s) and
fractions have not been identified nor th: fractions avaluated clinically
or experimentally. It has been suggested, however, that differcnt
amocbic antigenic components may separately be involved in different
serological techniques with particular reference to hacmagglutining and
precipitine (Maddison et al., 1968).

There is wide variation in the observations of various workers
applying the above-mentioned i.nmunological techniques to the study of
immunology of amocbiasis. Thus taking amoecbic gel diffusion for an
example, Maddison (1965) has chown that thic test can detect antibodics
against specific components in a high proportion of patients with invasive
amoszbiasis, in a smaller proportion of cyst-passers and much lower

percentage of patients without symptoms attributable to Zntamoeba
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histolytica. On the other hancd Kun Yun Kon (19%3) and other workers
foun? more positife.results in patiente with chronic diarrhoza compared
with invasite amoebiasis, In view of the variability in the results of
various workers it is concezivable that the inconsistency may lic in the
quality of the antigen(s) employed in the studics. Furthermore an
elucidation of the concepts of amocbiasis as a disease in which derangement
of immunological mechanisms inay account for ite peculiar incfectivity
and deffcrential s=verity; the blochemical and biophysical propertice a¢
well as, the stability of amozb{¢ antigen(s), appear to be 2 significant
factor.

It is hoped that this study will, estakblish i:nmunological studies
in amoecbiasis in Nigeria, as well ag fill in the gap which has cxisted in

the whole of the study of the antigenicity of Zntamoszba histolytica.

Finally, the application of the locally prepared antigen to the study
of human amocbiasis demands a reasonablg purification and
characterisation of the antigen(s)., Therefors, emphasis has been laid

on this aspect of antigenic reactivity in the present study.
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Fig, 2. Diagram showing (1) important primary foci
of amoebic lesions in the large intestine and (2) the more

common secondary extra-intestinal sites (After Faust, 1954),
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Fig. 3 Diagram showing the relative frequency of amoebic
lesions at different levels of the large bowel

(After Faust, 1943).
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Post-Mortem Appearance of Pyogenic Liver Abscess.

(Note the diffused Nature of the lesion}.






CHAPTZIR III

PATHOLOGICAL CHANGZS AND COMMON COMPLICATIONS i
OF AMOERIASIS S22N AT U, C.H, IEADAN

3.1 Introduction:

In an attempt to define the frequency and pathological changes seeﬁ in
amoebiasis in the U. C. H. Ibadan, a retrospective study covering all post
mortem materials available from the period 1953-1967 was undertaken ana
is described below.

In any retrospective post-mortem study, however, of ulcerative
intestinal lesions, post mortem autolysis frequently renders the interpre-
tation of histopathological findings difficult. This is especially so in the

case of amoebiasis as the histological identification of Z. histolytica in such

intestinal lecion may be extremely difficult. Accordingly in order to obtain
the best possible material for histopathological examination a prospective

study was additionally undertaken.

%]

.2 Materials and Methods:

[

.3 Prospective study:

Eoth the macroscopic and microscopic appearances of 15 cases of
intestinal amoebiasis were examined in this process.

The method of preservation used in this study was similar to that of
Loehry and Creamer (19686) with some modifications. At necropsy the

abdominal cavity was opened without disturbing its contents. The greater
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omentum and transverse colon were laid back over the stomach to expose
the small intestine. The duodeno~jejunal flexure was then identified,
transfixed and ligated leaving 2-23cm of jejunum proximal to the ligature
free for division. The hepatic flexure was similarly ligated. At this stage
the intestines were touched only at the points of ligature.

A T-shapad cannula was then tied into the most superficial presenting
loop of small intestine, great care being taken not to hancdle more intestines
than absolutely essential, Through this cafnula fixative was run in, and
the intestines allowed to distend to a pressure of about 40 ca of water.,
Forty per cent formaldehyde was used as fixative to ensure rapid fixation
with good penetration.

The intestine was then sealed by ties on either side of the cannula to
prevent leakage, and left undisturbed for at least one hour. When it became
necessary to remove the gut, the intestines were divided beyond the
ligatures, These two points were then 'joined' by cutting along the dorsal
attachment of the mesentery, and then lifted out with the mesentery as a
handle, Immersion in 4% formaldehyde-saline for a further 24 hours
completed fixation.

Tissues for histological examinations were stained routinely with
Haematoxylin and Zosin, When indicated Eauer and Hotchkiss-McManus

periodic acid-Schiff; modified Gomori's methanemine silver nitrate stain
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(for glycogen), Eest's Carmine (for polysaccharides), and Gidley's stain

for amocbae were also utilized.

3.4 Results:

The epithelium of the small intestine was well preserved after fixation
by the method described. The large intestine treated by the same method
did not differ greatly froin the untreated part. It also failed on section to
show any appreciable difference in the microscopic appearances of the
unaffected part of the bowel in cases of amoebic colitis. This result was
probably due to good refrigeration of the bodics. It was therefore decided
to abandon the special method of fixation and the proposed retrospective
studies were carried out on the routinely preserved materizl in the

department.

3.5 Retrospective studies:

3. 5.1 Materials and Methods

7922 post mortem protocols which represent the total number of
autopfiee performed in the University College Hompital, Ibadan, during
the ten-year period, 19853 to 1887 constitute the materials available for
this study.

The post mortem protocols together with the corresponding clinical
notes were studied. The causes of death were classified according to age,

sex, affected body system and complications, The number of deaths



attributable {o the diseases of the gastro-intestinal (Digestive) tract was
further classified into diarrhoeal and non-diarrhoeal causes. The diarrhoea
diseases were again separated into chronic and acute stages. The final
analysis deals mainly with the acute diarrhoeal diseases which for the
purpose of the present study were grouped into causes due to amoebic
colitis, typhoid enterocolitis and miscellaneous enterocolitis.

The criteria for attributing deaths to any form of acute diarrhoeal
diseases in general include detailed clinical evidence of the specific
causative agent; clinical/and or post mortem exclusion of any other antece-
dent relevant disease, and the autopsy findings, as well as, histological
confirmation. In addition to these, for deaths to be attributable to
amoebiasis, parasitological identification of amoebic products (cysts or

O

troph}zoites) in stools and/or histological demonstration of tissue invasion

by &. histdlytica is absolutely necessary. This affords thc writer an

opportunity to assess various histochemical stains suitable for tissue
diagnosis of amoebiasis,

The autopsy findings in amoecbiasis were classified into intestinal
lesions with their complications and extra-intestinal arnocbiasis with special
reference to amocbic liver abscess. Finally in order to assess the role of
amoebiasis as a cause of death in the University College Hospital, Ibadan,
in general and particularly in pregnancy/puerperium, the various data

obtained from studies of post mortem materials wegre subjected to statistical
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analysis. Such data include age and seX distribution; male: famale ratio;
frequency of the disease in pregnant and non-pregnant women as compared
to frequencies of other forms of acute diarrhoeal diseases in similar
'states'. This latter exercise was included in search for the confirmation

or otherwise of the previous clinical observations on the apparent severity

of amoebiasis in pregnancy and the puerperium.

3:5:.2 Results:

In all a total number of 7822 post mortem protocols constitute the
records of all autopsies performed in the department of pathology,
University College Hospital, Ibadan during the period under reviasw,
Autopsies of Stillbirths, neonatal an< perinatal deaths accounted for 1743
of all the autopsics. For the purpose of the various analysas in this section,
the latter figure was excluded from the total number of autopsies which
then brings the corrected value of "ALL'" autopsies performed to 6179.

Of this figure, discases of the gastro-intestinal tract in general, were
recorded as specific causes of death in 316 cases (13. 20%) of .orrected
value of all autopsies. Of this number, £30 histology slides of the small
and large intestines were included in the tissue specimens taken at autopsy
during the period under revie‘w. Thie included 65 sections which were recut
from the posterity pots both for miscing sections and faded existing ones.

Analysis of the protocol entries and histological confirmation of the

available slides showzd that acutc diarrhoeal discases accounted for.dll
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(6.65%) of all deaths (i. . corrected autopsies)., These were found to be
nearly evenly distributed into 13f (Z.19% c. a.) cases of amocbiagis;
140(2. 27% c. a.) typhoid entero-colitis and 136 (2. 20% c. a.) of miscellaneous
{affcut-e- entero-colitis). (Table I)

One hundred and thirty-two of the remaining 169 sections showed no
lesions in the intestines, the remaining 37 slides showed non-specific as
well as, changes that failed to satisfy the criteria for clacsifying a lesion
in this context as acute diarrhocal disease,

Of the 13¢ cases of amoebiasis, histological confirmation was made

in 6 cases already shown to have tissuc invasion by Zntamocka histolytica.

13 of these recorded as doubtful (? large round bodies present'') in the
protocols, were confirmed by applying special stains mentioned above.
22 of the 56 stained but previously unexamined slides of the intestine

contained Zntamocba histolytica in the intestinal tissue, 3 unsuspected cases

which were previously diagnosed as "necrotizing’' colitis were also found

to have typical amoebic ulcers and also to contain few degenerating amoebae
within the necrotic debris and at tﬁe ‘edge of the ulcers, Further 12 cases
were included in this series purcly on the strength of the typical amoebic
ulceration of the gut, seen at autopsy. Finally, there were 23 cases of __
amoebic liver abscess, 10 (25.71%) of these had concurrent intestinal

amoebiasis. Entamoeba histolytica trophozoites were demonstrated in

four cases of amoecbic liver abscess,
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3.6 Common Complications of Intestinal Amoebiasic in Ibadan

An analysis of the common complications of intestinal a:nochiasis
found at autopsy in this series revealed that liver abscess occurred in 23
(20. 74%); peritonitis 23 (20.74%); intestinal perforation in 17 (12, 59%);
broncho-pneumonia in 14 (10. 37%); pericarditis in & (3. 7%); lung abscess
in © (3.70%) and brain abscess in 2 (1.43%), of 135 casés of intestinal
amoebiasis (Takle 2).

Considering the overall occurrences of these various complications in
cases when (316) cases of gastro-intestinal tract diseases were recorded
as causes of death, the number of percentage occurrences were 36 (4. 41%);
105 (12. 36%); 82 (1J. 05%); 66 (3. 05%); 8 (0. 53%) 17 (2. 03%) and 4 (0. 43%)
respectively. Applying the Chi Square (,‘(2 ) test of significance and using
Yates correction where necessary statistical analyses showed that there
was significant association between these complications and death due to
amoebiasis. Thus amoebic liver abscess complicating intestinal amoebiasis

.9
at death was found to be significant at 0. 01 per cent level (Y. °

= 95,28, p<
. 0001); peritonitis at 1% level (X_ 2 = 9.58, p 7_.01), intestinal perforation
at 1 per cent level (12 = 17.95, pg.0l); pericarditis at 0.1 per cent level
(K. 2 11.20, p#£ 0.001) and lung abscess at 5 per cent level (}Lz = 4,53,
P £ -905). It was found that the associsation between pneumonia and death

due to amoebiasis is not significant (X.Z = 1,07, p £.0. 2) while brain

abscess occurred in only 4 cases of gastro-intestinal discases and two cascs
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of amoebiasis, thesg figures bging too low for statistical apnalysis (Table 2).
In view of the fact that most of the complications listed above were
direct consequences of intestinal leakage resulting mainly from intestinal
perforation or seepage, it was decided to assess the significance of
imtestinal perforation as a cause of death in other gastro-intestinal affections
in general and in amoebiasis in particular, As shown in Table 3, there is
significant association between intestinal perforation and deaths due to
various forms of acute diarrhocal diseases, the per cent level of significance
being as follows; amoebiasis 1 (P« . 01); typhoid . 01 (){;2 = 27.54;'P¢.001);
duodenal ulcer , 001 (Kz = 38.47, P£.001), There was also significant
association in cases of gastric ulcer (X2 = 30,01, PZ .001) and acute
""appendicitis O(-? = 10. 59, P £.01) but the number in these cases appeared
too low fer serious statistical evaluation. When these values were compared
with the value obtained for abdominal tuberculosis which may be regarded
for the purpose of this study as a form of chronic diarrhoeal disease, the

test showed no significant association of intestinal perforation in the latter

condition ()2 = 0.13, P> .7) (Table 3)

3.6.1 Some Observations on the Complications of Intestinal Amoebiasis

Apart from extra-intestinal amoebiasis, the complications of
intestinal amoecbiasis are notably, appendicitis, perforation/peritonitis of
the intestimal wall, massive haemorrhage, amoebic granuloma, and post-

dyscateric Colitis.




3.6.1.1 Appendicitis:

This complication occurred in none of the 13€ cases of proven
amocbiasis encountered in this seriec. Anatomically, the lecions may be
in the wall of appendix, caecum, adjacent segment of the ascending colon
or the margins of the ileo-caecal valve., Pathologically, they do not differ

fundamentally from the chronic type of ulceration produced by Z. hiétalyﬁcq

in other sites of the large bowel.

The relative absence of appendicitis as a complication of amoebiasis
in this series is aleo worthy of note. This complication was reported in
19% of autopsizd cases in Mexico (Acevedo, Fiagi, Cerecedo and Santoyo,
1960); in 20. &% of cases in Chile (Padinez and Siques, 19£2), i 40% of
caseg in Panama (Clark, 192%), and in 31% of cases in Venezzucla
(Fuenmayor et 21 1964). The varistions in the reported prevalence of
amoebic appendicitis in autopsies prokably reflect the care taken in the
examination of the appendix more than actual regional differences. The
relative akeence in this ceries appc-ars.to be a true reflection of the low
incidence of the condition in the Nigzrian population.” Thus Joly and Thomas
(1954) recorded 14, 9 per cent for appendicitis in their surgical cases.

In the same series amockae were fou_na in only 2 (7.77%) casce of a total
number of the 26 cases in which reliﬁble and repeated stool and other
reports werz available, Odunjo (1969). recorded what might be regarded

as amocbic ¢ppendicitis in 3.7 per cent of his 135 autopsied caczs of



intestinal amocbiasis in the Lagos University Teaching Hogpital, All these
findings turther confirm the notion that the part played by intestinal
parasites in the actiology of appendicitis in the tropics cannot be great

(Sdingten and Gillzs, 1969).

&,.6.1.2 Perforation/Peritonitis

3

Ny

In tables ? an< 4, of the 13f casee of amocbiasis in this series,
(20.74%) cages showead peritonitis at autopsy whilst only 17 (12, £9%) cascs
had accempanying intestinal perforation., The rates of the occurren .z of
peritonitis in other zastro-intestinal discases in which perforation occurred
in this series compared reasonably well with the corresponding rates of
intestinal perforation in the respective conditions. The findings in cases
of amockic colitis coiaplicated by peritonitis confirm the view that low
secpage of intestinal contents from thin and porous bowel is a more usual
cause »f peritonitic than perforation of a deep penetrating ulcer (Powell
and Wilmot, 196§€).

Statictical analysis of the results in this series showe peritonitis/
perforation of the gut to be a significant cause of death in amoebic colitis
_(P(__ .01). Perforation of the intestinal wall may occur in relatively
quiescent cases of intestinal amocbkiacis in which the amochic lesion
progresses much more extensively beneath the surface of the mucosa than

superficial appzarance of the wall would suggest. In the acute dysenteric



type the colon as seen at autopsy may be paper-thin with numerous
perforations, or thickened with granulomatous perforations (Armstrong;
Wilmot, 1949). In many instances perforation with release of enteric
bactzria into the peritoneal cavity proceeds to peritonitis, although

mesenteric adhesion may develop anc prevent generalised peritonitis.

3.6.1.3 Massive Haemorrhage

Only two of the cases studied in this series had massive haemorrhage
as a complication. Incidentally both cages also had superimposad typhoid
entero-colitis.

This complication usually recults from the erosion through the walle
of mesenteric blood vessels over relatively extensive arcas of decp

amoebic ulceration of colon (Strong, 1901; Graig, 1544).

3.6.1.4 Amoecbic Granuloma

Amoebic granuloma or amocboma is not a common complication in
this series. Only two cases were encountered, one in an outstation
surgical biopsy, and another gave risz to the only cutancous amochiasis
sezn during the period of this study, The pathologicai findinge in these
caszs conform to the classical description below.

Most of the recent clinical investigations refer to this complication
as '"Amoeboma'. Macroscopically, the lecion ic a relatively firms and
nodular tumour mass, with a fibrous outer wall and one or morc internal

"abscessges' which contain nzcrotic tissue cslements and amocbhic
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trophozoites. Although amoecbomas may develop at any site along the
length of the large intestine, Nino (1942) found that they have predilection
for the caecum (24%), the transverse colon (17%) and sigmoid colon (14%).

On cut surface there is an outer covering of oeadematous ulcerated
mucosa, infiltrated with fibrous tissue which frequently fixes the mass
to adjacent portion of the intectinal wall,

Microscopically there is a zone of granulation tissue immezdiately
within an oedematous ulcerated mucosa., The granulation tissue is
characterizzd by inflammatory cellular infiltrates made up of lymphocytes,
few polymorphs and many cosinophils (not observed in uncomplicated
amocbkic colitic), There is also lymphoid hyperplasia, few fibroblasts
and the core of the tumour may contain necrotic tissue cells and amoecbic
trophozoites and possib.ly giant cells,

Amocboma may superficially resemble tuberculous abgczcses,
carcinoma, actinomycosis, and other granulomatous growth in the intestinal

wall, the histological picture is ucually distinctive.

3.6.1,5 Ulcerative post dysenteric colitis

The paucity of both clinical and post mortem diagnosisc of this .
condition in th: matarial studiecd was rasponsible for the delibrate omiskion,
of this complication as anentityin thic work., Lewie and Antia (1869) in

their clinical review of 290 cases of amocbiasis in the University
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College Hospital, Ikadan, includaed seven cases as beingz possibly compli-
cated by "'pipe-stem ulcerative colitis'. They also state that few of their
cases with fairly long history of intermittent diarrhoea may have had this
condition, but no cingle cage coming to autopsy (UCH) was diagnosed as
a case of 'post-dycenteric' ulcerative colitis during the period under
review. Howecver, during the prospective study it was pogsiltle by the aic
of amoebic gel diffusion test to make confident clinical diagnosis of
amoebic post-dysenteric ulcerative colitig in 3 cases with chronic
intermittent diarrhoea with no cysts or trophozoites of “ntamoeba
hiktolytica in their stools

Furthermore, it was possible to return the same post-mortem
diagnosis in two cases diagnosed clinically as chronic diarrhoza. This was
made following positive gel diffusion reaction ‘using the blood collected at
autopsy. Also in retrospect, the histopathological appearances of cases
recorded in the protocol as "ulcerative colitis' show mainly disruption of
mucosal surface, endarteritis of few vessels, destruction of rauscle layer
and mild infla:nmatory infiltrate of plaé:na cells and lymphocytesy
None of these autopsied cases has the features of acute non-specific
ulcerative colitis. The histological criteria for the latter having been
based on: (1) oedematous thickening of the lamina propria; (2) increased
cellularity of the lamina propria consisting mainly of plasma cells; (3)

diminished mucus content of crypt epithelium and (4) focal degencration
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of the crypt epithelium. It may llaowev-er, be mentioned that the first three
criteria occur in other acute diarrhoeal diseases where rectal biopsies were
available but only one (Fig. g showed in addition mild evidence of focal
degeneration of the crypt epithelium, Incidentally, the serum of this patient
was negative for amoebic antibodies on gel diffusion, but unfortunately, the
patient was lost to follow-up.

From the foregoing, whilst the existence of non-specific ulcerative
colitis in Nigerians, cannot be firmly disputed_at this stage, it is the view
of the writer that cases previously diagnosed at autopsy as ''non-specific
ulcerative colitis' in this series may in fact be cases of '"amoebic post
dysenteric colitis''. This view is in keeping with that of Steward (1950) who
found that post dysenteric colitis was more commonly a sequel to acute
amoebic dysentery. It is, therefore, being suggested that this diagnosis
be given prominence in the (UCH) autopsied cases of chronic diarrhoea
especially where a retrospective review of such case notes suggests previous

acute colitis with 'active Entamoeba histolytica trophoziites! in the stool

during the 'recent past', Also that confirmation or otherwise, of the
existence of non-specific ulcerative colitis, awaite a more detailed combined
clinical and histopathological studies of biopsy materials, as well as, .

gerological studies of such suspected clinical cases.
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3.7 AMO ZFIASIS AND ASSOCIAT & COND2ITIONS.

3.7.1 Amoebiasis in Pregnancy:

As shown in takle 3, a comparative age and sex distribution of acute
diarrhoeal diseaces in the necropsy studies in this series show that of a
total of 13% proven cases of amoebiasie, 53 (42.9%%) occurred in females
at all ages. On the other hand, of a total number of 140 cases of typhoid
enterocolitis, 59 (42,14%) occurred in females, while the corresponding
figure of 138 cases of miscellaneous colitis 71(52, 20%) occurred in
females at all ages.

Taking all forms of acute colitis occurring in adults into consideration,
a single highest occurrence was in fen_zales with amoebiagis in the age
group (2£-34) which accounted for 14, 07 per cent of all cases of amoebiasic
occurring in both sexes, When cases of entero- colitis occurring in females
between the ages 1£-34 were analysed into female pregnant (FP) and fe:nale
non-pregnant (FNP); it was found that §3% of cases of amoebiasic occurred
in pregnant women as compared to 23. 7% and 12, £0% occurring in
similarly pregnant woraen with typhoid anc miscellaneous colitis. » .
respectively. Zven when the child-bearing age is extended to 44 years,
the corresponding percentage of deaths due to amoebiasis (84, 30%) in
pregnancy is still higher when compared to typhoid and miscellaneous
colitis; where the corresponding values of deaths in pregnancy due to

these diseases are 16, 70% and 9. §0% respectively (Table 5).
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Statistical analysis chowed significant association (X “ = 12, 34;

€

p £_.001) between amoebiasis and death in pregnancy and the puerperium,
whilst similar statistical analysis of cases of typhoid enterocolitis occurring
in similar states cshowed no significant association (Lz =0.82; p>0.3)
(Takle &). Age specific incidence for pregnancy was not avzilable for the
period covered by this review,

Admittedly the figures quoted above reflect the increased prevalence o
. of amoebiasis in males, and do not nacessarily indicate that the disease is
I- apt to be more severe in males. In fact, Gomez (1960) found that although
males made up 6<% of his clinical cases only £3% of the fatalities occurred
in this same group of patients. The present series shows that amoebiasis
has a fatal outcome in pregnancy and the puerperium as already confirmed

above.

3.7.2 Hepatic Cirrhosis and Amoebiasis:

In the present study amoetbiasic wae found to be ascociated with several
other conditions, Notable amongst these was pregnancy and puerperium,
congpicuous for their frequent occurrences. Thesz have been noted earlier
on and will be considered further in the following chapters.

Malignant conditions were occasionally found in agsociation with
amoebiacgic in the present series. Thw there were cases of thoriocarcinomza,
carcinoma of the stomach, and three cases of Hodgkin's lymphoma. The

prasent findings agree with the view that the isolated reported cases of




amoebiasis and malignancy must be regarded as fortuitous an® merely

coincidental (Zdington and Gilles, 1969), However, an altered irnmunological

state which may accompany some malignant conditione, such as anergy :

to antigens as in malignant lymphoma, notably, Hodgkin's disease, mnay be

a factor to be reckoned with in this 'amoecka-malignancy' association,
However, one interesting and rare assgociation wag the finding of a

case of liver abscess in a cirrhotic liver during the prospective part of thie

work. The rarity of this association has been reflected in various surveys

by ite conspicuous aksence.' However, Biagi and his co-workers (1867)

state that hepatic akscesses ares very rare in cirrhotic patients. Among

th2 possible explanations put forth to account for this rare association is

the fact that in hepatic cirrhosie, the liver containe only a small quantity

of cholestersl (Ralli, Rubbin and Ringer, 19<41). Another possitle explanation

is the poseibility that a cirrhotic liver may be go resistant, as a result of

its tremendous fibrosis to both the entry and subsequent spreac of the

organisms. Indeed portal hypertension which ie an invariable complication

of cirrhosis (3dington ani Gilles, 1368) may be another important factor.

It is known that thie condition causes congestion of the alimentary canal

and thereby prevents the carriage of the causative organisme into the liver.
Since the suggestion as regards the level of cholesterol is more easily

examinad experimentally, the role of cholesterol in amoebiagis ic therefore,

examined in some details in chapter six of thies thesis.
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5,7.3 COMUMINTS AND GINIRAL ANALYSIS OF OATA:

The relative paucity of deaths due to amoebiasis in this series (2,19%)
of all autopsies highlights the fact that none representatived?;mot be used
to give an indication of the frequency of events in a coinraunity. To conclude
on the basis of this autopsy studies alone, that the incidence of amoebiasis
in Nigeri=a is 2.19% will be dangerous especially when one considers the
fact that almost the same figure, and some cases much higher figures have
been recorded in situations where the incidence of the digease would be
’
expected to be at least the same ac in Nigeria. Thus the percentage deaths
caused primarily by amoebiasis, in all autopsies in Columbiz is 5.5%
(Duque, 1963); Mezico "% (Flores, Nunez and Biagi, 13£9; Alfaro, Albores
and Frandt, 1963); Venezuella, 8.2% (Gomez and others, 1863). The

foregoing observations notwithgtanding, some interesting points emerged

from the autopsy studies.

3.7.3.1 Age Distribution: The present ctudy confirms that all age groups

are susceptiktle to death by amoebiasis. In this series of 13L autopsy
cases of fatal amocbiasis 36 (28, 86%) ware children under 1f years of
age, and 3, 9% were patients above £0 years of age. This contrasts with
the age distribution in Lagos where the corresponding age dictributions
in children under 1§ years of age (43. 33%) and in adulte over 0 years

of age (11, 3%) were respectively higher than in the present series
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(Odunjo, 1969). Three patients were under one year of age, and this
compares favourably with the age incidence in Jdast Africa and Central
America, where amoebic dysentery and its complications werz not uncommon
before the age of one year (McDougall, 1960; Scragg, 1964; an: £alas, 13£3).
Childiren made up 72% of the autopey series of Fuenmeayor (1364).

Deaths due to ammoebiasis was found to ke 3. 9% of 21l children!

autopsies in Columbiz (Duque, 1883); 4. 2% in Mexico (Salas, 18:3); and
8. 2% in Venszzuella, Also in this series, 22 casee (16. 32%) occurred in
the age group (0-€) and 12 cases (3. 83%) in the age group (7-18). This
confirms the view that amoebiasis occurs in the age group nil (although
none occurred between 0-23 days of life in thic series) to 6 years but failed
to sustain Wilmot's (1962) contention that it does not occur between the
ages (7-18) years, as those in the age group seem to enjoy a greater

immunity to ill effects from &, histolytica infection than othere, Eowever,

fatalities due to amoebiasis occur mogt commonly in this series during
the third and fourth decades of life (41, 43%). This is in accordance with
the general impression that the greatest fatalities occur at this age group.
Indeed, the major contributors in thic series, at this age group are

pregnant/women in the puerperium with amoebic colitis.
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3,7.3.2 Sex Distribution: As to sex predilection, males are mors

affected than females, although as stated by Zdington an— Giles (1969),
any difference in incidence of thz digease between males anl fanales are
probably related to exposure rather than a true sex susceptikility to the
infection, While the age-sex distribution in thic ceries cupports the idea
of "exposure-incidence' factor at all age groups except the (1£-34) age
group where femnales predominate, it would appear that there are other
factors to be congidered apart from this exposure-incidence one. There
were T2. % males in the series of Florez (1366); 6:% in that of Duque
(1963) and £7. Ji% in the present cerize. Again in the seriec of Olatubosun
(1565), males predominate over females in thefﬁt(}?., whilst in the series
of Odunjo (1983), the ratio of nalss to femaleé was about 3:1 ancd in this

series about 5:2,

PATHOLOGICAL CHANGZSES IN AFFECTI0 PARTS

2.3, Introduction:

There are certain aspects of the pathological changes in parts
affected by amoebiasis which deserve csome comment. The obsgervation
in this section cover mainly the retrospective and some of the prospective

-

post-mortem studies.

3.3.1 Difficultiee in Recognition of Eowel Lesions at Autopsy

As shown in this chapter during the review of slides, of the 14 casges

of enterocolitis previously diagnosed at autopsy either as "non-epecific’
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or '"necrotizing'' colitis, some degenerated amoebae were detacted‘in the
[

colonic mucosa on further review of the slides. Also histological confirmation

for tissue invasion by Z. histolytica was made in 13 cases previously

diagnosed as doubtful (? large round bodies). The presence of E histolytica

in some of these unsuspected cases, could be inferred by the examination

of the H. & Z. (haematoxylin & Zosin) stained sections alone but usually

not very convincingly. The usual special histo-chemical staine then became
mandatory in such unconvincing sactions. Some of the special stains

employed for this purpose are mentioned below.

3. 3.2 Histochemistry of Amoeba in Tissue

The five special stains employed in this study were all dzeigned mainly
to bring out the polysaccharides in 3. histolytica, The staing are (i) Eest's
carmine (Meriwether, 193E8); (ii) Bauer and Hotéhkiss-McManus periodic
acid - Schiff techniques for selective staining of amoebae (Hallman,
Michaelson, Elumental and Delamater, 1385); (iii) Gridley's stain for
amocbae (pergonal communication); (iv) Gomori's methenamine-silver
nitrate reaction for glycogen and other polysaccharides (Gomori, 1946) and
(v) Modified methenamine-silver nitrate technique (Mowry, 19%8). The last
which was methenamine-silver nitrate technique modified by the use of
periodic acicd oxidation, and described in detail in (Appendix 1) was used
congistently in this work, With this stain, the contrast between the parasite

L9

and the surrounding tissue is greater than in the other methods and thie
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helped greatly in surmounting one of the difficulties of histological

diagnosis of tissue invasion by Intamocba histolytica.

3.3.3. Eowel Lesions: Macroscopic Appearances

Macroscopically, in some cases, there are discrete, minute button
ulcers, probably corresponding to the cites of entry into the mucosa.
These buttone are seen as very small, oedematous, reddencd papillae,
at times with evidence of haemorrhage, and the advancing lesions resemble
the neck of a 'micro-flask'. In cther cases there is usually marked
undermining of the mucus membrane, giving rise to overhanging and
swollen edges to the ulcer. The ulcers tend to spread along the mucosal
folds, so that they are broader than they are long. In about 2i% of cases
the membrane betwean the ulcers appears norrlnal. In the remaining 7t%
of the cases with suspected superimposad secondary bacterial infection,
there is congection and sloughing, with the bases of the ulcers being

covered with necrotic dark-doloured material,

3.3.4 Microscopic Appearances

Histologically, in greater percentage of proven cases, there is marked
lytic necrosis, and stromal oedema, The histological appearances of the
lesions are remarkable for lack of infiltration of neutrop.ilic leukocytes
or of macrophages. The ulcere chow invasion of the mucosa and under-

lying tissues by the amoeba with necrotic degeneration and some lymphocytic
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infiltration. Polymorphs appear in numbers only in cases wherze the
macroscopic appearances are suggestive of possible superimposed bacterial
infection. In many cases in which the initial tissue invasion occurs the
lesions are liznited to the mucosal layer and only superficial ulceration

develope.

é.3.5 Chronic Modification of Eowel Lesion

Five of the casee encountered during the prospective studies, show
changes which may ke regarded as chronic forms of the above-mentioned
appearances. Some of these changes are described below:

Macroscopic changes: On the mucosal surfaces of these cascs the

lesions take the form of shallow wzeping ulcere as extensive ag a centimetre
in diameter, with a hyperaemic raised mnargin. Sometimes, the lecions show
diffuse granulating mucosgal covering over a number of invaded mucosal
glands but show no evidence of ulceration. More coamonly, these chronic
changes take the form of raised nodules with = sharply deli.nited adges and
minute depresced, yellowish pores surrounded by reddened ring and opening
into small enlarged bases filled with gelatinous material and necrotic tiscue.

Microscopic changes: In these chronic cases, the edges of the ulcer

consists of a matrix of fibrous tissue. The underlying cellular components
are made up of dense infilirate of neutrophil leukocytes extending into the
submucous or :nuscular coats and sometimes providing a relative compact

wall around the margins of the necrotic base.
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3.3.6 Comments On Chronic Modification of Fowel Lesion:

This histologic type may not be a distinct entity bul* rather represents
an advanced picture usually resulting from thz superiinposczc invasion of
enteric bacteria, It is conceivable that the latter may provide the stimulus
for host cell infiltration because in uncomplicated cases, colonies may
establish themselves in the mucosa with remarkably little reaction on the

part of the tissues (Idington an: Gilles, 19€9).

3.9. PATHOLOGICAL CHANGZIS OF IXTRA-INT ISTINAL AMOEBIASIS

3.9.1 Hepatic Amoebiasis ("Acute Amocbic Hepatitis")

Although in some individuals with evidence of intestinal amoclieasis,

a clinizal syndrome of fever, tender liver and mild leukocytosis, which
responds dramatically to treatment with emetine hydrochloride occurs, the
majority of observers agree that conclusive patholagical prove of amoebic
hepatitis as an entity is lacking. Nona of the cases encountered in this
seriezs shows histological lesions sufficient to warrant the diagnosis of
acute amocbic hepatitie.

However, some cases of acute amoebic colitis with concurrent amoebic
liver abscess, showse som : focal changes in an otherwise unaffected parts oi
the liver freze from the frank abscess formation.

Microscopically, these changes consist of thrombi in the 'iree' areas
of the liver, composed of fibrinous filament and leukocytes., These are

usually found in close contact with the hypertrophic Kupffer cells,



In addition therz may k2 lytic necrosis and occlusion of somea of tha klood '
vessals, Poseibly from the nzcrotic wall of the blood vessele there may ke
an extension into the lobule and at times the central c¢ollecting vein may be
involved in the erosive process. In somc cases thz lesion is usueally free
of inflammatory reaction while in moxre advanced cases of liver abscess,
the liver shows extensive infiltration of large numbers of nzutrophilic
leukocytes., This ic possibly in responce to the nzcrotic host tiscue itself
ac has baen suggested by Carrarra (1850).

In the few cascs where amnoegkic colitis ie actompaniad by diffuse
hepatitis, no amozbaz were found in the liver, In fact excluding the
reports of Doxiades and his co-workers (1961), the pathological findings

in these cases have been non-specific.

3.9.2 Hepatic Amocbiasis (Amnocbic Liver Abscess)

No absolutz demarcation can be made between the termination of
amocbic hepatitis and the beginning of amoebic liver 2bscess. Thie is
because the latter is said to be 2 radial extension of the lytic necrosis ol
hepatic cells by the amocbae in on2 or more sites, the centree of which
become filled with a puree of necrotic debris (Meleney, 1934).

In the present studies, a total number of 23 cases were encountered
during thz review of the retrospective autopesizd cases.

A further number of eight cases of clinically and gel diffucion proven cases

were added in thz course of the prospective studies, Of thic totzl number
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of 6 cases, £ cases (11.11%) occurrad in females, 3 caseg in children
under & years of age, and the rest in acult males, Two of the juvenile
cases, occurred in female infants, 10 and 11 months old respectively and
the third was a & year old boy.

Two of the cases esncountered during the prospective studizs
exemplified some rare and unusuel featurss. Thus one was found in
ascociation with cirrhosis of the liver. The other failed to responc to the
ugual amoebic treatment althouzh there was positive serum reaction on
agar gel. The liver abscess of the latter case was found at autopsy to
be walled off by a very thick fibrous capsule (Fig. 7).

Apart from these rare findings the pathological changes conform to
the classical appearance described below. However, in two cases the
abscesses were confined to the inferior surfaces of the liver. In two other

cases the abscesses involved the left lobe of the liver exclugively,

3.9.3 Macroscopic Appzarances

Th:= gmallest abscesgses are usually a few millimetres in diameter.
They are solid and white and still resemble normal liver. In clightly large
ones, the contents are gelatinous and yellow; and still larger ones contain
reddish brown fluid and shreds of necrotic tiesue. In cases that come to
autopsy soon after thz onset of the diseassg, it appears that the abscess
has no opportunity for development of a fibrous capsule, but in chronic

process there is usually a2 limiting wall, As mentioned above,
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guch wall wae found to be accentuated/as to interfere with treatment in one

of the cases in thiz series, 3Ixcept for lesions occurring in children and
in two adulte, '"'multiple” 2bscesses were not encountered in the cases
under review. The majority of the cingle abscesses develop in the right
lobe of the liver. This usually occurs zither just below the diszphragm or
at the lower aspect near the surface. The solitary ones may kz as large

as a grapefruit, with trabeculated strands of mor2 recistant stroma (Fig. 3).

3.9.4 Microscopic Appearances:

Microscopically, there arz thrze recognizable zones (Fig, 8). These
are:- (2) The outermost zone of relatively normal tissue which is in
the state of being invaded by amocbas.
(b) A median zone in which the vital ti{—ssues have becen destroyed
and only the stroma remaing; and
(c) the nezcrotic centre.
The wall of the abscesg is usually composcd of a shaggy fibrous lining
surrounded by a fibrovascular response that is infiltrated by a few

mono-nuclear laucocytes.

3.9.5 Pleuro-Pleumonary A nocbhiasig

The right copular of the diaphragm is usually raisad in casce of amoebic
liver abscese and direct extension of the abscese to the pleural’ Lavity or

base of the right lung is not mnconmon. This type of compli.ation occurred
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in three of the cases of liver abscess under review. Two other cases »of
lung 2bscass were found in connection with amosbic colitis without liver

. -

involvement.

3.9.6 DMacroscopic Appearances

In case of pleuro-pulmonary amocbiasis, there is localizad
pneumonitis, with formmation of an abscess containing a gelatinoue menstrum
and blood. Occasionally, there is a fistulous opening into a large bronchiole
or bronchus so that the reddish-brown contente of the pulmonary abscess,
and occasionally, of the hepatic abscess are coughed up and discharged.

In cases in which the amoebae have reached the lung by the tloodstream,
the diaphragm is not involved and the'pulmonary abscess at first lies

wholly within the parenchyma of the lung.

3.9.7 Microscopic Appearances

Histologically, there is localized pneumonitis with 2bscess formation,
There is marked vascular congection and inflammatory cellular infiltrates
made up mainly of large mononuclear czalls from the walle of the alveoli,

There are no amoebic trophozoites seen in the cases encountered in the

course of this study, but there are few undigested elastic tissue clements.
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3.10 CIRIEZAL AMOEERIASIS

Only two cases of cercbral amosbiacis wzre encountered in the course
of the present study. Eoth cases were in adult males and both were
associated with amoekic liver abscess (Fig. 10),

A:aocbiagis of the brain is very uncommon comparad with hepatic and
pleuropulmonary infection., Izzr (193%) found £6 recorde of covchbral
amoebiasis in ths literature, of which 29 were from Zgypt. Huarc (1937)
collected a total of ©9 cases., IL.ambardo and his co-workers found that
8. 1% of their 212 autopsiad cascee had brain involvement. Olatubosun
(196£) reportad one casz in his nccropsy survey of amoebiasis in Nigerian
children, while Odunjo (1963) found 4 casce of a total of 2743 autopsice
out of which 13 cases were duc to intestinal amochiasis.

Although inoculation is congiderad to be éxclusively haematogenous
in origin, with rare exceptions, brain involvement is asgociated with
hepatic or pleuropulmmonary amockissis, most frequently as a mcztastasis
from the lungs (Ouchsner and De Eakey, 1942). An exception it the case
which came to autopsy in the Charity Hospitzl of Louisiana, New Orleans,
August, 1947 (Swarzwelder and MicGill, 1349). Living f?_rltaitzoabe.
histolytica were recovered from =z golitary brain abscees. In this case
primary lesions were found in the colon but there was no evicence of

hepatic or pleuropulmonary amocbiacis
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3.10.1 Macroscopic Appearances

The affected area of the amoebic brain abscess appears oedematous
and congecsted. The outer wall of the akscese is thin, its inner aspect
fuzzy and the contente are of a chocolate pasty material. The brain

abscecs is characteristically sterile.

3.12.2 Microscopic Appearances

Microscopically, there is congestion and thrombosis of the (blood)
capillaries in the contiguous tissue. There is lytic necrosic and abscess
formation, with degenerate ticsue cells, erythrocytes, and leukocytes in
the abscesc cavity., In the inner portion of the wall of the abscess are
usually found many lymphoid cells, degenerate nerve cells and amoebic

trophozoites.

3.11 CUTANEOUS AMOERIASIS

The only case of cutaneous amoebiasis encounterad in the course of
the present study falls into group (b) of Zngman and Meleney's (1931)
suggested sources of infection listed below.

The sgkin is the fourth most common anatomical location outside the

large bowel for the development of T. histolytica. It has been suggested

by EZngman and NMieleney (1951), that cutaneous amoebiasis may cevelop
in any of the following ways:
(a) from crainage of an amoebic liver abscess following

gpontaneous rupture or sgurgical intervention.
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(k) from drainage of an appendical or -olonic lecion.

(c) as a perianal extension of amoebiacic of the colon; or

(d) without cefinite evidence of previous visceral anoskiacis,

L

2.11.1 Macroscopic/Microscopic Appearances

Grosgly there is oedematous elevation of the involved gkin, with
induration of the margin of the developing ulcer. The characteristic
features of thic lasion include a rapidly spreading ulcerative process with
irregular margins, with an overhanging edge of gangrenoug epidermis,
The advancing zone peripheral to the ulcer has a2 dusky red hue which
gradually merges with the nor:nal skin., The ulcer itezlf containg a

material
blood-tinged of foetid odour an: has a dirty greyish nzcrotic kbacge,
A

Microscopically, in the necrotic tissue is found amosbae advancing

into the peripheral zone (Fig.11).

3.12 GINITO-URINARY AMOZEIASIS

In the present study one case of genito-urinary amochiasis was
encountered in a & year old mmalz infant in whom amoebic liver abscess
was founc at autopsy (Fig.12).

Genito-urinary amoekiasis belongs to the group of rare anatomical
type. Few casec which were believed to be direct extencion from amoebiasic
of the colon or liver have bean reported. Indeed veneral ckin infection anc
urethral amocbiasis following rectal intercourse has been described

(Mylins and Ten Seldam, 1967; Sasza and Amin, 1962),
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TABLZ I

i _ANALYSIS OF AUTOFSIES - ACUTE DIARRHO AL DISEAS §S

U.C.H,, , IDADEN, 1958 - 1967).

CAUSE 7w DIATH

H2CINTAGZ OF

MALZS|{ F IMALIS- |TOTAL: ALY, CORR 1CT 3Dy G.I. T, D.
AUTOPSI TS | AUTOPSIZES
1, GASTRC-INTISTINAL :
OIS ZAS IS 489 341 216 10. 30 12.20 -
% ACUT?T DIARBHCD TAL
DISWAS 28 224 187 411 5.19 6.865 £0. 35
2. AMOZERIASIS 7% 57 135 1.70 2.19 16. 54
4, TYPEOID INTRITIS 51 59 140 1.32 % 27 17.16
5. MISCTLLANIOUS (ACUT 7
INT TRO-COLITIS) 65 71 136 1.72 2.20 16. 66
(a) ALL AUTOPEI 28 PARFORM.ID = 7922
(t) STILPIRATHS, NSONATAL AND PIRINATAL AUTOPSIES = 1742
(¢) CORR 20T 12 VALU T FOR 'ALL' AUTOPSIZS (a-b) = 6179

(d) G.I.T. 2.

= Zastro-intestinal Tract Jiceages.,

-69_
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TABLZ 1I

COMNVION COMPLICATIONS OF INTRSTINAL AR

¢ A0 IPIASIS
\ (AUTOPSI=ZE) U, C.H,, IRADAN, 1983 - 1967
NATUR D OF OCCURZINCZT IN 155 CCCURTLANCE IN OTHER = -
COMPLICATION | CASES GF AM SRIASIS G.I. T.D. (691 cases)* . ) :
No. | % of ’"‘ases of (Non-Amoebic) Tect of Different
Amoszhiagis No. | % of Cases of Proportion. P (Valusd)
Gl T.D.
LIVEIR ABSCISS 28 20,74 8 1.18 . 001
P IRITONITIS 23 20.74 77 11.31 0%
INPI TINAL - 2 =
PIRFORATION 17 12. 59 8E 9.55 + 03
PNEUMONIA 14 10,37 52 7.64 .30
PEIRICARDITIS 5 3.70 3 0. 44
LUNG ABSCZSS 5 3.70 12 1.76 ’
ERAIN AESCZSS 2 1,458 2 0.29
* G.I, T.D. = Gastro-Intestinal Tract Disease.

—GL-
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TAELZE 1III

CISTRIEUTION OF INT ISTINAL PIRFORATION IN

818 GASTRO-INT

ISTINAL DIS ZAS 38,

(AUTOPSIZIS - U.C.H.,

IRADAN, 19:3-1367)

B

PIRCINTAGS o=
2CORD 1D NO. OF No. of P ACIFIC IALLS
CAUST AUTOPSITS| INT. CONDITIONP IRFORATICNS

OF DIATH P IRFORATION ‘
AMO TRIASIS 138 17 12.59 903,75
TYPHOID 140 31 22.15 37. 31
DUCDENAL
ULC 3R 49 16 49, 00 15, 51

GASTRIC ULC 134 11 T 82, 82 8. 54
d m . L = 2 .

APP INDICITIS 13 5 38, 47 5,10
ABDOMINAL

TUBZRCULOSIS 33 6 7.23 7. 32

OTHZRS 394 < ” "

TOTAL 816 892 . -
i

¥ Perforations confined to STOMACH

+H

Appendix only.
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TABLE 3A

AMOEBIASIS THROUGH AUTOPSY
U.C.H. 1958 - 1967
ASSOCIATION BETWEEN AMOEBIC COLITIS AND DEATHS IN
PREGNANCY/PUERPERIUM

STATE FO FE | FO-FE (FO-FE) | (FO-FE)?
E

AMOEBIASIS
PREGNANT | 17 11 3 36 3.27 -
NON-PREGN | 14 20 -6 36 1.80

MISCELLANEOUS

S
PREGN. 2 8 -6 36 4,50
NON-PREGN | 19 13 6 36 2.717 ¥
2
xz — é (FO-FE) - 12, 34
B
fn = 1 p = <0,001

X2 = 9.22; * 0,005« 001

Qn

TABLE 3B
ASSOCIATION BETWEEN TYPHOID ENTERITIS AND
DEATHS IN PREGNANCY /PUERPERIUM
STATE FO FE | FO-FE (Fo-FE)? | (FO-FE)/E
TYPHOID
PREGN 6 5 1 1 0.20
NON-PREGN | 30 31 1 ' 1 0. 32
MISCELLANEOUS
PREGN 2 3 = 1 0,33
NON-PREGN | 19 18 1 1 0. 05
C2 - 2(1?0-1-‘1-:)2 = 0.62
n =1, p = -- 0.5

x2 = 0.3; p> 0.5.

g
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AMOEBIASIS THROUGH AUTOPSY U, C.H.

FATAL ACUTE DIARRHOEAL DISEASE IN PREGNANT
AND NON-PREGNANT WOMEN (15 - 44 years)

1958 - 1967

TYPE PREGNANT | NON-PREGN | TGfAL | % PREG. % NON-PREG
AMOEB:ASIS 17 14 31 54. 8 45, 2
TYPHOID 6 30 36 16.7 83. 3

_MISC. 2 19 21 9.6 80. 4
TOTAL 25 63 88 : 2

%2 % 16, 769;

p (.001‘

Se

TABLE
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Fig. 4. Typical lesion of Fulminating Intestinal amocbiasis.
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Fig. 5 Histochemistry Of Amoebae In Tissue.
A. Modified Methanamine (PAS-Light-Green) x 900.
E. Periodic Acid Schiff's (PAS) x 900!
C. Pest's Carmine / Alum . Haemat. x 400 &900.

D. Gridley's For Amoebae x 400.
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Fig, 6 Histological Appearance Of An Intestinal
Lesion simulating Non-Specific Ulcerative Colitis.

Fig. 6b  Amoebae Invading The Submucosa And The Muscle Coat,
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'AMOEBIASIS THROUGH AUTOPSIES'

COMPARATIVE AGE AND SEX DISTRIBUTION OF ACUTE DIARRHOEAL DISEASES - U, C, H. 1958-1967

AMOEBIASIS

TYPHOID ENTERITIS

MISCELLANEOUS ENTRO-COLITIS

AGE BOTH [MALES | FEMALES|FP |FNP| PERCENTAGE| BOTH |MALES [FEMALES|FP [FNP| PERCENTAGE |BOTH |MALES|FEMALES|FP|FNP| PERCENTAGE
GROUP | SEXES M F SEXES M F |SEXES M F
0-28days 0 0 - - - - 0 0 0 = = = = 7 6 1 - 1 |4.41 0.73
29dys-1yr 3 - 3 = 3 = 2,22 5 2 3 - 3 1.42 2.14 34 13 21 - 21 |9.55 15.44
1 - 4yrs 14 8 6 = 6 5.93 4.44 17 10 . - 7 7.15 5 33 15 18 - 18 [p1.04 [13.23
5 - 14 19 10 9 = 9 |7.41 6.66 25 16 9 - 9 [11.43 6.43 7 3 4 = 4 2.21 2.94
15 - 24 9 3 ] 5 1 2.22 4.44 38 19 19 4 15 13.57 |13.57 13 5 7 1 ] 3.68 5.14
25 - 34 35 16 18 12 | 7 |11.86 |14.07 31 15 16 2 |14 10,71 [11.43 13 4 9 1 B | 2.94 6.62
35 - 44 21 15 6 0| 6 |11.11 4,44 14 13 1 - 1 9.28 0.71 15 10 5 o 5 7.35 3.68
45 - 54 22 17 5 - 5 |12.59 3.71 8 4 4 - 4 2.86 2.86 7 4 3 0 3 2.94 2.21
55 - 64 10 6 4 - 4 4.44 2.7 1 1 - = = 0.72 = ] 3 3 - 3 2.21 2.21
85 - 74 2 2 = - - 1.49 - y 1 ¥ - - - 0,72 - 2 3 - - - 1.47 -
TOTALS 135 ki 58 17 | 41 | 57.05 | 42.85 | 140 81 59 ] 53| 57.86| 42,14 | 136 65 71 2| 69| 47.80 | 52.20
M — S
100 100 100

FP = FEMALE PREGNANT

FNP = FEMALE NON-PREGNANT

gL
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Solitary Amoebic Liver Abscess

(Note the massive size »f the abscess)
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Fig. 9. Histological Appearance of Amoebic Liver abscess:

1

1at zone of relatively normal liver,

2 ’nd zone showing early liver damage by =.h.

€0
i

3rd zone showing amoebae in Necrotic Liver Tissue.
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1 & 2

Fig. 7. Amoebic Liver Abscess Walled Off
By Thick Fibrous Tissue.

Fig. 12. Amocbic Liver Abscess in 2 3-yecar old child
with Genito-Urinary Complications.

Fig. 11, Amoebae In Tissue (Cutancous Amoebiaris),

Fig. 10. Amoebic Brain Abscess Complicating
Amoebic Liver Abscess.
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CHAPTIR IV

PR iVAL INC T ANZ” PROBL IMS OF AMO IBIASIE IN NIGIRIA

4.1 Introduction

Amoebiasic is comraonly seen in clinical practice in Nigeria but ths
overall incidence is not y2t known (Alele, 1966)., There is sufficient evidence
to show that amoebiasis ic endemic in Nigeria (Falconzr, 1953); Clatubosun,
196%; fssien, Ahimie and Laja, 1865; Nnochiri, 198Z; Adi, 1968; Salako,
1867; Odunjo, 1969; ané Antia and Lewis, 1989), In the Federal Tarritory

of Lagos Okpala (1961) reportad that 10. 9% of Government workers harboured

Z. histolytica and Lauknzr and co-workers (1961) reported that amoecbiacic

accounted for 3.6% of medical admissions at th2 University College Hocpital,
Ibadan, during the calendar year January to December, 1953,

Other earlier investigations into the extent of the problem of amocbiasis
in Nigeria, included the work on the incidence of‘some pathogens in the
'healthy' Lagos population, In that investigation it was shown that of 1816

persons examined 22 (or 1.2%) had cysts of I. histolytica in their stools

(Mandal, 1964; quoted by issien et al, 1965), Of 921 hogpital autopsies
performed in the Pathology Department, Genaral Hospital, Lagos (1981-1964)

March), amoebiacies was rezponcible for the deaths of 39 persons (%,1%) and

==

of this number 29 (or £1, 3%) were due to amozbic liver zbscess., Algo of

187193 stool specimens sxamined in the Pathology Tepartment of the same

hospital in 1961-1963, 1108 cpecimans (4, 1%) were positive for 3. histolytica

(cysts and vegetative forms). Marsden (1960) using direct microscopy
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found that the carrier rate of I, histolytica in a seriec of unselectad patiente

in Lagos was 26. 6 per cent.

At Ibadan, Cowper and Woodward (19580) found Z. histolytica in twelve

out of one hundred unselacted employees at the Moore Plantation; Cobi}':an

(1928) working in the samsz city, recorded 319 casee of clinical dyeentery in
th= out patient Department of the 'Teaching Hospital, in Ibaden, from April,
19E7 to April, 1353, Of these 7t (9. £%) ware diagnosed mic’roscopi:allglf as
amoecbic. He also recordad that in a routine examination of the stoole of 10E

hoepital servants and catering staff in 1959, I, histolytica cyste and

trophozoites were found in 728 (21%) (Table 7).

From the foregoing, it appears that thare is yet no definite information

S “-—‘_\ .
on the actual incidencz)of the disease in Nigeria. It would, however, be

impossible, because of the many difficultiee involvad, as Maddicon et al, (198%)

noted, to establish an accurate assessment of thé'in'cidence"of T. histolytica

in populations in various parts of the world. Although it is difficult to rzconcile
the divergent observations made on the incidence of amoebiasis in Nigeriz;
differences in the sample of population studied, in the orientation of the
investigatore, and in the methods of study may have contributed to the
disc;‘epancies. As it would not be practicable to sarry out a2 full random
country-wide survey in the whole Nigerian population during the short period
available for this study, attempts were made in this chapter to devise‘a_nd apply
various parameters, to the Mmdy of amoebic infection in a given

w£ample of the Nigerian population.
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In this study, attempts were made to apply at least threz mathode to

the investigation of the prevalence of amoebiacis in Ibadan township., It was
hopad that an evaluation of the parameters thus employed would provide 2
suitable basis for a large scale future survey of the .___incidenc;}a.nd nature
of the transmission of the disease in any community.
The parameters applied are 2g follows:
(i) Retrospective study of post-mortem materials (Chapter §),
(ii) Prospective coproparasitological School Survey.

(iii) Serological (immunological) Survey.

4,2 Coproparasitological School Survey

4,2,1 Materizals and Meathods:

-
hJ

STUZDY POPULATION: One thousand two hundred and ninety one specimens

of stools were obtained from School children, teachers, parents and food
handlers drawn from fifteen Primary Schools in Ibadan township as follows:
(1) One thousand and eighty-six school children with ages ranging
from five to cleven years, This gro;xp included eighty-seven
children from the University Staff School, serving as control,
(2) Sixty-six adult female food handlers thtending to the sf-chool
children at the various schools.
(3) Ninety-one both male and female primary “sehool teachers from th=
various schools examined,

(4) Forty-eight adult indigenous Nigerians, who are parentc of some

of the school children included in the study,
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4,7.%2 Collection of Stools

Going by the impregsion that infestation by . histolytica is uczually

from drinking or eating food previously contaminated by the products of
this organism, it was decided to first examine food-handlers in variouc
schoole in Ibadan, It wae thought that th2 load of parasites in the ztools
of the food-handlers would zive an indication as to the expected load of
parasite carrier-ratec among the school children served by these
foodhandlere., For this reacon the foodhandlers were first of all
interviewed on matters relating to their general health including the
history of both recent and previous acute diarrhoeal diseages. Having
thus taken the history and explained the purpose of the study to thece
foodhandlers, stool (specimen) cartons were givegto them. They wers
asked to transfer a small portion of their eariy morning stools into ths
carton with the warning that they should avoid the admixture of urine
with the stool cpecimien.  iarly, on the following day of the distribution
of cartons, the stool specimeans were collected and quickly transportaed
to the Univercity College Hogepital, Ibadan for pé.ra:.itologic;al examinstion.
Where a foodhandler failed to defaecate early in the morning, she was
advised to take simple measures such as t;king copious cold water first
thing in the morning,

The resulte of the parasitological examination of the foodhanclare!
stool specimens served as a rough guide as to the selection of schools

to be studied. Thus, b}' such preliminary £rudy, it was possible to
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include both groups of schoole where the foodhandlers were cyst pascere
as well ag, thocz in which the foodhandlers were non-cyst pessers. It wao
surmized that a purely random echool selection might fail to provide
znough children in each type of the schools. For the same reason the

parents examined included parante of children who carried Z. histolytica

in their stools and of thoge who ware fres from . h. infegtation at the
material time (Taklz 8a).

Having thus decided on the schools to be examined, cartons were
gimilarly distributed to ten pupils, comprising equal number of males
and females from each clags, ESimilar instruction as to the simple
precaution, indicated above was given #nd the children asked to procduce
specimane of stodl the following morning., Again t‘;lese were collected
first thing in the morning and quickly taken ovlar to the hospital for
necessary parasitological examination, Where a child failed to produce
gpecimen, efforts were made to obt ain on2 before the close of the day,
In case where such efforts failed, the class teacher was asked to
re-allocate the carton to another child who might be able to p.oduce

some specimean of ctool without any difficulty.

On the basis of pozcible infestation by 2. histolytica from ordinary

contact resulting from closer association, the school teachers and the
parents of some of the children examined were included in the study.
For this purpocs, the parents of the children whose stoole were sxaminad

were next summoned to a meeting by the headmaster of the schoolconcerned.
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At such me=tings, the purpose of the studies, was explainad to the parents,
They were then asked to produce and send specimens of stools through
their respective children the following morning.

The specimens were treated as in the previouc cases and examined

for parasites especially Z. histolytica. Finally specimens of stools were

collected from the teachers in some of the schools involved and proce

o e
£33

in the same mannser,

4,2.3 Laboratory Txamination of Stools:

In the laboratory the stools were examined both macroscopically an.
microecopically, Tirect microscopy of faeces was made in saline, followed
by concentration according to the technique of Ridley and Hawgood (18£8),
whence deposit was examined in a double strength Lugol's iodine. If cyste
weare found, thz Lugol's iodine elide preparation was.further axamined,
in 2 drop of Sargeaunt'c (1962) solution to define chromatoics and nuclei.
Observation and remarks were also made on the precence of other parasites
in cach specimen of stools. In some doubtful cases, the specimens of stools
were culturad both for confirmation and also as part of attempts to estatlish

long-term in-vitro cultures of ©. histolytica 2g. will be presently deccribed.

The figures obtained from the coproparasitological school survey werz
classified into school children who were passing 2. h. concurrently with

their parents and to those who were passing Z. h. but with parents who ware

¥ non-passers. Similar analysis was made in raspect of teachers/school
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CORPORQ-PARASITOLOGIC SCHOOL SURVEY (AMOEBIASIS IN IBADAN)

GROUP OF INDIVIDUALS EXAMINED

SCHOOLS SCHOOL CHILDREN FOOD HANDLERS TEACHERS PARENTS
TOTAL | POSITIVE %o TOTAL | POSITIVE 4 TOTAL | POSITIVE TOTAL POSITIVE %
STOOLS STOOLS %o STOOLS %o STOOLS
1. St. Peters, (Aremo) 172 33 19,19 9 1 11.11 - - - 18 7 38.89
2, St. Brigids, (Mokola) 56 12 21.23 3 2 66.66 - - - - -
3. Islamic School (Agugu) 34 12 29.41 4 152 25.00 - - - - - -
4, Wesley Prac. School
(Elekuro) 94 10 10.64 8 5 62.50 16 4 25.00 - - -
5. I.C.C. School (Eleta) 1 105 14 13.33 3 i 33.33 16 2 12.50 -
6. 't R 66 9 13.64 3 1 33.33
6, St. Theresa's 106 21 19,81 3 - - 12 5 41.25 27 3 11.11
7. I1.C.C. School (Oje) 69 15 21.74 3 1 33.33 16 5 31.25 - - -
8. I.C.C. School (Adeoyo) 71 17 23.94 5 1 25.00 9 1 11.11 - - -
9. St. Stephen's (Inalende) 226 67 29.65 6 - - 22 3 13.64 - - -
10. Sacred Heart (Inalende) = - - 3 - - - - - - - -
11, Christ's Apostolic
School (Eleta) - - - 7 - - - - - - - -
12, St. John's (Aremo) - - = 4 = 25 = = = # = =
13. Christ The King - - - 1 - - - - - - - -
14. Methodist School (Bodija) - - - 2 - - - - - - -
15, St. John's (Eleta) - - - 2 - - - - » = -
16. Staff School (U.I.) 87 1 1.15 - - - - - - - = -
1086 209 19.24 68 15 21.21 91 20 21.94 48 10 20.84

Table 12
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children; and foodhandlers/school children. The resulting figures were
subjected separately to statistical analysis, with a view to confirming

or otherwise, the sources of infestation for the school children (Tzakle 9).

Tables 8 - 10 show the results of the parasitological examinations
carried out on the specimens obtainad during the school survey. Xron
these tables it would be szan that a total number of one thousand, two
hundred and ninety-one (1291) specimens of stoole wera examined

microscopically for the presence of paracites in general and Z. histolytica

in' particular. Analysis of the various figures showse that the carrier rate
for =.h. among the school children excluding those of the University
Staff School, ranges betwezn 10. 64% and 35. 29% of the total number
examined in each school, The overall percentaée 'carrier! rate among
the school children examined in Ibadan township was found to be 20. 82%
(excluding the Staff school figure); and 19, 24% when the latter figure was
included. Similarly, 20 (°1.. 3%) of 91 teachers, 14 (21.21%) of 66
‘foodhandlers, and 10(70. 8/%) of 48 parents were excreting :_S_El_ in
their stools at the time of the examination. In 2ll, 2£3 (19.60%) of
specimens examined contain @, histolytica, cysts orhtrophozoites.

It is interesting to note that in two of the schoole included in the

study, nonz of th: nin: foodhandlers examinzd showed &. h. in the stool.

R et
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On the other hand 83 of the 332 school children examined in these two
schools were excreting Z.h. at the time of the examination, Tables

(32, b, c and d) show that the results of the stool examination of the parents,
foodhandlers and teachare show no significant correlation between the
carrier state in the school children.

Table 10 showing the comparative parasite carrier rates in Ibadan

gives an indication that Z. histolytica tops the list of 'potential’ patiozenc

ascociated with frank symptomasatic dicease statz in the local population.
This ie go because the parasite (ascaris) which in 2ctual fact tops the
liet ic not usually associated with any symptorn, =xcept occasionally

in very young children,

4. 3. Serological (Immunological) Survey:

4,3.1 Materials And Methods:

The material used in this aspect of the study included ameehbic

antigens prepared from the local strains of @, histolytica, and sera

from human sources. The sera used in the study were obtained from
a total number of 68 foodhandlers; 48 parente and 62 teachers. The

stools of these individuals wer: examined parasitologically for carricr

. . a9 b
states. Moere specimens were obtained from other 12 parents, 29

teachers, and 89 Rlood Donors attending the Elood Eank (UCH, Ibadan).
The stools of these latter groups were not examined microscopically
for parasites, In all a total number of 306 specimens were studied

in this section.
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The full description of the method of preparation of amochic
antigens used will be found in chapter geven,

Zxamination of sera for precipitins to antigens of Z,h. was
performed by micro-agar gel diffusion according to the Auzrnheiner
and Atchlzsy (1962) modification of Ouchterlony m=thod. In sach trial,
Sul of amocbic antigen was placed in a central wzll and 40ul of one of
sera from six different individuals, was separatcly pipetted into onz
of =ix peripheral welle, Additional glides ware prepared similarly
using as antigens, the extracts from the bacterial acsociates (Zsch.
coli strain K12) and horsz serum; sincz these latt:r werz incorporated

into the original culture medium for I. histolytica. All tests were

incubated in humic chamber at room temperature (2'33'- 20C) and examinad
daily for about 43 hours before transferring into 4°€ for another 48

hours with frequent esxamination for precipitin lines.

4, 3,2 Results:

Twelve (12) of the cixty-siz foodhandlers drawn from the schools
where examination of stool specimens wasg made carried antibodiecs to
Z. h. in their sera at the time of the examination, Similarly, 16

- 11
(13. £7%) of the 91 primary cchool teachers examined; and 7 (11.87%) of

the 80 parents carried antibodies to . h. in their sera. 10 (11. 24%) of
the 39 Flood Donors ¢xamined gave positive gel diffusion precipitin

reaction for amocbhic infection. Stools of this latter group were not

examined for the presence or absence of T, h.

—r
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However, only five of the 12 foodhandlers with amoecbic antibodics
in their ssra concurrently carried 3. h. in their stools. Similarly, nin:
of the sixteen teachers and six of the ten parents, with entibodies in thair
sera had I.h. in th:ir stools at the timz of examination. This scrice of
observations give an indication that the serological technique employ:d in
this study might be detecting antibodics to past tissuz invasion by

7. histolytica.

4.4, COMMINTS

4. 4.1 Importance of the Application of Various Paramcters to Prevalence
Studies:

The rzsults of tha thrzz methods of investigation, namely, autopsy,
coproparasitological and serological, varied widzly. Thus 2.19% of all
autopsize studiad wag Jue to amoetiasis; 255 (19. 30%) of 1291 stools
examined had 3.h, whilst only 4& (14.71%) of 326 sera examined gave
positive gel diffusion reaction with Z.h, antigens (Table 12). Many factors
may be responsible for this widz variation. For instance, as shown in
Takble 6, showing th: szacsonal and annual distribution of deaths dusz to
a:.rmdbiasi& ovzr a ten-year period in this serize, it may be suggested thot
the term 2pidemic be changed to :ndemic whan applied to the prevalencs
of amoszbiasis, This ic becauce the diceasc scems to be present in the
population in which it is zstabliched, 2ll tha time and does not appear to

occur in strictly epidemic for:n. Its occurrence appears to fluctuate from
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month to month and for this reason the timing of the present survey may
have some influence on the results.

The wide variation between the results of these three methods of
study may also be accounted for by the fact that the parameters were
measuring different categories or states of the disease. Thus whilst
autopsy study suggests the Ir}ortality caused by the disease, examination of
stools give essentially the carrier rate and perhaps, including few cases of
recent symptomatic amocbiasis. Gel diffusion test was actﬁally meaguring
occurrence of tissuz invasion occurring at a reasonable period preceding
the examination. Finally, the universal contoversial nature and weakness
of amocbic antigens, as well as, the sensitivity/limitations of ths
serological test employzd will have to be taken into consideration in
interpreting the results of the serological aspects of the study.

It is also interesting to note that of the sixty-six adults examined
during the school survzay, none of the total number of ten pregnant women
at various stages of pregnancy encountered during the survey had Z.h. in
the stool. Although the number of pragnant women encountered in this
survey éppears too small for meaningful analysig, it ie considered that
this relative absence of cyst pascers may be of somsz importance, This ig
in the sense that it may be possible that cases occurring during pregnancy
meay result from fresh contacts, It may, in fact, be possible in futurc

studies, to postulate that contacts which may have otherwise resulted in
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carrier states in a non-pregnant woman may indead manifest as a full-
blown symptomatic amochiasis when they occur in pregnancy. Such
hypothesis would th2n be basad or used as an explanation for the unduz
severity and preponderance of deaths due to the disesase in pregnancy and
alliad states as shown in the preceding chapter.

However, it is obvious that a more conclusive avidence raay be
forthcoming from a separate and more detailed comparative study of 2. h,
passers among the non-pregnant femals of child-bearing age on the on:z
hand, and the pregnant women in various stages of pregnancy on the
other hand.

The dictum "associztion ie not cauge" isuirue but cause is often found
through examination of association. In accordance with this rule, therefore,
rather than jumping to any conclusion on the basis of the present studies
alone, a more detailed examination dfithe problem of the role of amoecbiasic

in pregnancy is envisaged in the following chapters.

4.4, 2 Possible Source of Infestation by Z.h. (Or Carrier State):

Statistical analysis of the results of the carrier states of Z.h, in the
gchool children shows no significant correlation with similar states in their
corresponding parants, school teachers or school foodhandlers (Takles Sa
b and ¢). This is in apparent contrast to the findings of Nnochiri (196%)
where 98 (86%) of 102 parents of children suffering from amoebiasis,

were found to be chronic . h. pagserc themselves., It is perhaps pertinent
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to note that in the serizse of Nnochiri, under review, only parents of the
sick childrcn were examined, The present study, however, includzd tHe
parents of both groups of children who were carriers, as well as, thoss

of the non- =, h. passere. Furthermors, in the g2ries of Nnochiri, only
71 of the 223 children with pogitive stools for I.h. were in the age-group
(5-10) years. Since the bulk of the primary school children involved in the
present survey falls under the latter age group, the chances are that
statictical analysics of Nnochiri's (1965) series under this age group may
givé similar results as those of the present study.

In the light of the results in this part of the studies, one may be
tempted to postulate that whilst parents may wve the possible sources of
infestation by amoebic products under the age group (1-4), as Nnochiri's
work tends to suggest, it would appear that other sources, possibly including
parents, may account for the similar infestations in older children, The
most likely main, or additional sources being playmatee, flies and other
known agents with which thece 'older' children arc likely to encounter in
their movements from place to place. The chances of food-handlers being
a major source of infestation are great since a greater part of the
populace depend mainly on these hawkers for their meals.

It should be notcd, howzver, that this suggestion has in no way
over-lookad the importance of bad sanitation in the epidemiology of

amoebiasis. Indzed the finding of only one cyst passer out of 87 children
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of the University Staff School highlights the importance of high standard

of hygiene in the prevention of the disease, :
Finally, the results show that while it is poscitle to apply different
methods concurrently to zstablich an accurate assessment of the prevalencs
of amozbiasis in a given community, the paramszters may be mezasuring
different but important aspzcts of the disease, Thus in the present serisc
autopsy study measured level of mortality; coproparasitelogical methods

measures cysts/trophozoites carrier rates while amocbic gel diffusion

test probably measured the level of tissue invasion by Z. histolytica,

In the light of theese results, therefore, it is not an objective in this
;study to extrapolate findings beyond the materizal that has been examinad
but rather to enable the author to examine in greater detzail the proklems

that arise from the results.



RIAVIEW OF PUBLISHZID "AMOEPRIASIS" SURVIY IN NIG ZRIA

TABLZ 7

AUTHOR YZAR LOCALITY |[IMATZRIAL/ TOTAL PROVEN | % OCCURRENC=Z !
of survey| of survey METHOD Analysed | CASES OR REZMARKS
JELLIFZ 1951 U. G H.., »[Clinical 1 1 Case Report
Ibadan
FALCONZR 1958 G.H., ©nuguijAutopsy 1 1 Case Report
MANDAL 1964 Lagos (| Coprologic 181F % 22 1.2
ADI 1965 Ve Gl Ib; : Clinical review 48780 120 0.25
| (HIZIPATIC)
OLATUBOSUN 1965 L.U.T.H., | Autopsy ' 250 14 5.6
Lagos : (children)

ZSSIEZN (2) 1961-641 G.H., Lagod) Autopsy 921 39 4,1

(b) 1961-63] G.H., Lagos| Coprological| 19719 1106 4.1
ALEBLZE 1965 M.S., Lagod Clinical 1400 56 4
MARSDZIN 1960 G.H., Lagog Coprological 500 133 26.6
OKPALA 1961 Lagos Cop. (workers) 515 56 10.9
NNOCHIRI 1965 Yaba ' Clin, & Coprol. 102% % 96%
COREAN (2) 1959 U.C.H. { Ib. Clin, & Coprol. 819 75 9.5

(b) 1959 U.C.H., Ibd (Hosp, staff) 105 23 21.80
COWPER & WOOD 4 Coprol.
WOODWARD 1960 Moore Plan-
tation, Ibad Coprologic 100 12 12,00

COWPZER &

WOODWARD 19€1 17 C: Hs ; 1B, Coprologic 21701 898 4,2
ODUNJO 1969 L.U.T.H. Lpg. Autopsy 2743 135 4.9
LEWIS & ANTIA 1969 U.C.H., Ibi Clin, R.:viev!f

I

* SYMPTOMLESE CYST PASSEIRE.
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SCHOOL SURVZY BY STOOL TXAMINATION (AMO iBIASIS IN IEADAN) PUPILS/M.OTHZRS.

Seriall School Pupil Results {Serial | Mother's | Serial { School Pupil Results | Serial{ Mother's
No. ) No. | results | No. No. | results
1 F. Cbasanya -Ve ] -Ve 31 O. Oni +Ve 31 +Ve
2 R.Iyana -Ve 2 -Ve 32 A, Idowu ~Ve 32 -Ve
3 J. Kadiri ~Ve 3 +Ve 33 F. Omoniyi -Ve 33 +Ve
4 1. Bello +Ve 4 -Ve 34 A, Akintola +Ve 34 -Ve
5 M. Mowzah -Va 5 -Ve 35 ) M. Gbadamosi -Ve 38 -Ve
6 I. Olubade +Ve 6 -Ve 36 | B. Akintomide +Ve 36 -Ve
7 A. Aniyo i 7 -Ve 37 A, Akinsola -Va 37 +Ve
8 2. Johnson +Ve 8 -Ve 38 O. Julius =Y 3 +Ve
9 T. Oyelade +Ve 9 +Ve 39 M. Adeniyi -Ve 39 +Ve
10 M. Fatoba +Ve 10 -Ve 40 M. Adeagbo -Ve 40 -Ve
11 A. Tyo -Ve 11 -Ve 41 O. Laniyan -Ve 41 -Ve
12 F. Fatiroti -Ve 12 -Ve 42 Y. N. Williams -Ve 42 -Ve
i 13 A. Nwobi -Ve 13 -Ve 43 I. Asiru +Ve 43 -Ve
- 14 T. Adefarahan =iy 14 ~¥e 44 R. Alimi +Ve 44 -Ve
X 15 M. Dare ~-Ve 15 ~Ve 45 S. Jimo +Ve 4E -Ve
16 A. Adewalz -Ve 16 -Ve 46 U. Oladejo +Ve 46 -Ve
17 S. Salawu +Ve 17 =Ve
18 M. Dina ~-Ve 18 +Ve TIST
19 T. Ayodele +Ve 19 -Ve
20 A. Lawal +Ve 20 ~Ve
21 J. Aruna -Va 21 -Ve
29 R, Dadi -Ve 22 -Ve
23 O. Diyaolu Ve 23 -Ve
24 O. Akinpelu +Ve 24 +Ve
25 N. Oyedeji -Ve 25 +Ve
26 0. Adeyonu Ve 26 -Ve
i A. Agboluaje +Ve 27
28 F. Agboluaje -Ve 28 +Ve
79 M. Agboluaje < Ne 29
g 380 G. Akintola -Ve 30 -Ve = T




TARLT 8b: SCHOOL SURVZIY BPY STOOL SXAMINATION TZACHZIRS/PUPILS
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Seriall Clags Results PUPILS Serial | Class Results PUPILS
No. Teacher S. 8, No. No. No. | Teacher (S. I.) No, No.
examined |positive examinad | positive
1 T 1A Ve 10 ) 31 1 T 1A -Ve 10 1
) IIIA -Ve 10 1 32 | T, B -Ve 8 0
3 e | -ve 10 3 33| @ 1vB -Ve 8 2
4 - IVA | +Ve 8 0 34| 2 va -Ve 10 1
5 @ VB -Ve 10 3 35 | B VB -Ve 9 1
6 s VA +Ve 8 2 36 | 9 VIA; ~-Ve 8 0
7 g VB | -Ve 10 3 37 S VIB| +Ve 5 0
8 © VIA | -Ve 10 0 38 | /NIAl -Ve 10 E
9 H VIE | -ve 10 3 39 | . IB| -Ve 9 2
i0 A | -Ve 10 i 40 g ICy +Ve 10 2
11 IB | +ve 10 1 41 | § II -Ve 10 0
12 1C +Ve 10 2 42 w11 ~-Ve 3 ?
13 ID | -V 10 5 43 | ¢ IV -Ve 8 2
14 IIA -Ve 18 3 44 sV -Ve 9 1
15 IIB -Ve 10 1 45 | = VI -Ve 9 2
16 1IC -V 10 g 46 IA| -Ve 10 1
17 o -Ve 9 3 @ | g I -Ve 10 0
18 1A -Ve 10 3 48 | © MIA! +Ve 10 2
19 o IIB | -Ve 8 3 49 | ¥ mB| -ve 10 1
20 = IVR -Va2 9 5 50 < IB| -Ve 10 1
21 & 1ve -Ve 9 3 51| g IV | —Ve 10 2
22 & 1vD | -ve 10 2 521 S v I -ve 10 0
23 2 VA -Va 10 4 53 | 5 VIAl -Ve 10 3
24 & VD -Ve 10 2 54 . VIB| ~V: 10 1
25 VIA | +Ve 8 1 55 | ©
26 vViC | -Ve £) 2 56 3
27 VID | -Ve 9 2 57
28 1A V2 9 i 58
29 © IB +Ve 9 0 59
30 g2 IA | -Ve 10 2 60
a
'r_r.'“v -
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TABL.Z 8e

SCHOOL SURVIY (ST0ODL IXAMINATION)

(AMOERIASIS IN IBADAN)

FOODHANDL 2RS/PUPILS

, BUBILS 1
SCHOQLS No., No, No, No,
bxaminead |positive examinzd positive
1.1 St.Pzaters (Aremo) o 33 9 1
2. | St.Brigid's (Mokola) 58 12 3 2
3. | Islamic Sch. (Agugu) 34 12 4 1
4, | Weaslay Prac. School
( Zlekuro) 94 10 8 5
5. | I. C.C. Sch, (Zletaj.’ 105 14 3 1
5 .Tl " LA ] 2 ) 66 9 3 1
7. | St. Tharzsa's 106 21 3 0
8.]| I.C.C., Sch. (Dj=) 69 15 3 1
9.1 I,C.C. Sch. (Adeoyo) .71 17 5 1
10. 226 67 6 0

St. Stephen's
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AMOEBIASIS THROUGH AUTOPSIES

ANNUAL AND SEASONAL DISTRIBUTION OF DEATHS (U.C.H. 1958 - 1967)

5 = pral i ANNUAL DISTRIBUTION
YEAR > | m | e | @ & (AMOEBIASIS) OF ALL AUTOPSIES
€| 2| m Ble (a8 & TOTAL
< | 20| a @ g |ma|[=B]| =
Pl & | |8 | B g IR Qg |lo|d)] & TOTAL|NEONATAL [CORRECTED
gl2le|la|lB&g|d |8 |a|B|l2] 8 FIGURES
< | @ [ Bl [ o | O 0 5|
-y | & < -~ no| 81| =5 a i
1958 g 8 | = = | 3 g |f' = 1 2 | 2| 2| - 18 554 159 395
" 1959 £ = 1 = 1 - = 1@ | 1 =5 hpr 5 732 165 567
1960 1 1 1 2 | 1 3 || 2 1 1 2 | 1 2 17 857 167 690
1961 2| a = 1 20l 1 1 1 2 | 1 2 |\ 15 1021 280 741
1962 2| 4| 1] 4| - 1 3 | a 2 | N =| 1 22 1044 285 759
1963 - @ 1 - | - 1 | = 1 1 2 =] 1 8 872 270 602
1964 2| 23] -1 - 1 1 1 1 1| - 13 843 216 627
1965 3| - 1 2| 4| 3| -1 - . 2 |l =] A 16 779 132 647
1966 1 - 1 2 | - 3 &% | X s | 2 s a 9 647 23 624
1967 - | - - 1 2 | 1 1 - 3] 1 1 2 12 573 46 5217
(SEASONAL)
TOTAL 14 | 12| 9|12 13|18 | 7| 8|12 16| 7| 9 135
O
=5
=
s A — -
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TAELZI 8d

TOTAL NO.| TOTAL NO, %

IXAMIN iD| POSITIV Z
SCHOOL CHILDR IN 1036 208 19.%
TITACHZRS 91 20 21.93
FOOD HANDL iRS 66 14 21,21
PARINTS 48 13 20, 34

1291 283 19, 60
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94

TABLE

COMPARATIVE PARASITE "CARRIER'" RATES IN IBADAN (AMOEBIASIS SCHOOL SURVEY 1968/69)

PARASITES "LOAD"

SCHOOLS . E. Histoly-( E. Coli | E. Nana | E. butschii | Ascaris [Trichuris | Hook~ |Strongy- |Trichomonas |S, haemato-|Girdia- ||Total No.

tica (Cyst) worm| lloides bium lamblia || Examined
St. Peters (Aremo) 41 34 6 - 169 a8 68 12 11 - 3 199
St. Brigids (Mokola) 14 11 3 39 13 4 1 - - 1 59
Islamic School (Agugu) 11 9 1 - 32 17 14 1 1 - - 38
Wesley (Prac) (Elekuro) 19 27 3 - 68 21 9 2 2 - 2 113
1. C.C. Eleta (i) 18 22 3 1 83 42 42 4 10 - - 127
o) 9 7 1 1 54 29 30 3 7 - - 69
St. Stephens (Inalende) 70 50 7 - 150 56 10 a 5 - 2 254
St. Theresa's 29 12 2 - T3 24 ] 2 8 - 1 148
I. C. C. (Oje) 21 15 2 # 78 33 10 5 3 1 - 88
1.C.C. (Adeoyo) 19 17 3 - 68 3 11 5 5 - 1 85
Staff School (UI) 1 2 - - 8 1 - - - - - 87

Sacred Heart - 2 - - 1 1 2 - - - - 3 F. Honly)

Christ Apostolic (Eleta) - - - 5 2 - - - - - T

St. John's (Aremo) - 1 - - 3 2 - - - - - 4 "

Christ The King - - - - 1 - 1 = = = - "

Methodist (Bodija) 1 1 - - 1 - 1 - - - - 2"

St. John's (Eleta) - 1 - - 2 1 - - - - 2 i
TOTAL 253 211 31 1 832 371 209 da 53 1 10 1291
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TAELZ 9;: COPROLCGICAL SCHOOL SURV Y CARRIZR STAT IS -
TESTS OF SIGNIFICANT ASSOCIATIONS.

) Between parente and pupils.

PAR INTS
+ | - !TOTAL
- S 1 20 29
PUPILS + 4 13 17
TOTALY 13 33 46
2
l (McNzmar's test) = 0,41
¢ 0.75> P> 0.5

No Significant association,
2. Eetwezn Teachers and Pupils.

Teachers + ve Teachers - va

pupil + ve 9 60
pupil - ve 83 ©39
Total Ixamined N2 7292
% Positive 12,56 20. 60
i
1 = 1.94 25> PN 0.1
c No Significant association

3. Between Foodhandlers and Pupils
School No. 1 2 § 3y 4 5 6 |7 |8 b jo

33.33{0. 0‘33.33 .0 0.0
12.64419.81121,7425.929,6

(]
-

[#+]
(]

To +ve among Foodhandlers|{11.11}66.,7 25.0162.50 |3
% +ve among Pupils 19,20;21,.4 [35,200110.64(1

o
o
Can

Spearman Co-efficiznt of rank correlation

r.= -0.40 P> 0.05

Thus there is no Significant association.
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TABLE 11

STROLOGICAL (G =L DIFFUSION PR CIPITIN TZST) SURV LY
(AMC ZEIASIS IN IPADAN 18683/69)

TOTAL TOTAL
B . — .! NO. NO. 570
SOURC T OF MATZIRIAL | sXAMINZD | POSITIVE | POSITIVZE

I. Primary Schools

(i) Foodhandlzers 66 12 138,17

(ii) Teachars 91 18 13.57

(iii) Parents 60 7 11. 87
II. UCH ELODOD ERANK

BLODD CONCRS 89 190 1t.2
TOTAL 306 © 45 14,71




CHAPT 3R V

TESTABLISHMANT AND PAOPAGATION OF LOCAL (IEATAN)
STRAINS OF aNTAMOZIEA HISTOLYTICA IN IN-VITZ20 CULTURZ

5.1 Introduction

The findings in the preceding chapters suggest that at leact in this
area the severity of amoebiasie in pregnancy and the puerperium is not
fortuitous but that pregnancy predicposes to severe and ucually fatal
amoebiazis, With this type of preliminary results, the obvious question
then would be ""Ey what mechanism(g) are pregnant women anc those in the
puerperium in this area predisposad to fatal amoebiasis?" It is known that
.pregnan:y modifies the course of various infections (French, 1803; Sprunt,
Mcelearman and Raper, 13333 anc I..ucé.s, 1964) but the explanation for this

zasted for

e
B

is not known. The most attractive explanation that could bz su
this sclective severity of amoebiasis in pregnancy is the possible lowering
of natural resistanc e to infectione which occur in pregnancy (Eomer &
McNall, 1961).

It was, therefore, considered that an immunological stucy will
probably clarify the nature of the mmachanism or factor concerned. However,
any immunological concept(s) in a disease entity must involve the question
of humoral, as well as, cellular mechanisms. For obvious reesons,
the present study is designed so as to include some investigations of
the humoreal factor in amoebiasis. The study of this aspact undoubtedly

demands the use of a reasonably pure antigen.’ Unfortunately amoelic
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antigen is neither easily procured nor available commercially.
The author was, tharefore, faced with the problem of obtaining
antigen(s). A review <f the literature revealed that no establiched _train

of Intamocba histolytica was available either in Nigeria >r anywhere in

West Africa up till the time of the present study. Ignoring the obvious
flaws in applying ''foreign' strain(s) to the study of a diseasz causad by

the local strain(s) of intamoeba histolytica attempts were made to procurs

in-vitro cultures from overseas. Unfortunately, these samples of
cultures did not survive transportation. It became necessary, therefors,
to establish in-vitro cultivation of the loeal strain(s) of Zntamoeba
histolytica suitable for the production of antigens. This and rzlated

in-vitro expariments on th2 cultural charactzristics of the local strain(s)

of Intamoszba histolytica form the basie of this chﬁpter.

3,2 MAT ZRIALSand M ETHODS

5. 2.1 Preliminary Studiegc

Prior to ths establishmeant of the in-vitro cultivation of the local

strain(s) of intamosba histolytica some of the available culturs meadia

weare asszassad experimentally for suitability. The cuitability of body

fluids other than stool for the isolation of Tntamoczba histolytica wae also

explored.

Amongt the culture techniques ana body "'media' assessed were:
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5.2.2 Culture Media

(i) Bozck and Drbohlav's Lock-egg-serum (L. 2. 8.)
(ii) Dobell and Laidlaw's No. 1 medium
(iii) Dobell and Laidlaw's No. 2 medium
(iv) Cleveland and Collier's medium
(v) Robinson's madium
(vi) Synthetic mzdium for the agsociated organism (Tsch. coli)

See (Appendix 3) for detailed descriptions.

n
N
(Fy]

Eodz Fluide

(i) Aspirates from cages of liver abscess
(ii) Ascitic fluid cample mainly from caces of amoebiasis
complicated by ascites.
(iii) Pericardial and pleural zifusion.
From these preliminary studies, were evolved suitable culture media

for the isolation of Tntamoeba histolytica from stools and occacionally

aspirates from liver abscess ag described below.

5.2 RESULTE and OBSTRVATIONS

5. 2.1 Culture Media

There was great difficulty in obtaining sufficient number of chicken

eggs for the preparatinn of media in which eggs were the sole constituents.
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Furthermore, the chances of contaminating the egg-media during -
processing and subsequent sterilizatinn were very great. Finally in view
of the stickiness of the egg-media within a day of incubation of the in-vitro
organisms in egg-media, it was surmized that counting on haemocytometer
chambers would almost be impossible.
For the foregoing reasons, attention was diverted to media which

were dikzly to surmount the difficulties imposed by the egg-media.

5.3.2 EFEody Fluids

Of all the body fluids explored for thz possibility of isolation of

Zntamoeba histolytica only stool and very occasionally contents of

amoebic liver abscess yielded growth of the organism. The failure with
other body fluids probably reflects the rarity of the physical presence of

Zntamoeba histolytica in euch situations. For instance, only on one

occasion during the prospective study was Zntamoeba histolytica found in

the ascitic fluid obtained from a case of intestinal perforation due mainly

to typhoid enterocolitis with superimposed amoebiasis,

5.4, CULTIVATION OF LOCAL (IEADAN) STRAINS OF ENTAMOZEA
HISTOLYTICA

5.4,1 Sources of Amoebae

The cysts or trophozbites of Tntamoeba histolytica were obtained

from stools of patients attending the University College Hospital, Ibadan,
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with complaints of various acute diarrhoeal diseaces. Specimens of stools
were also collected from food-handlers, school children and some teachers,
during a brief school survey in Ibadan township. Aspirates of liver abscess
obtained from patients admitted to the Department of Medicine, University
College Hospital, Ibadan, also form part of the materials available for
culture,

Processing of the materials for culture was undertaken immediately
after collection. Direct microscopy of faeces was made in saline, followed
by concentration according to the techniqua of Ridley and Hawgood (19£€)
and other techniques ag already described under the section on coprological
school survey. Microscopically pocitive specimens with as many

Tntamoebe histolytica trophozoites or cysts as possible, but with no cysts

or trophozoites of other amoebic species were selected for subsequent

cultivation.

3.4.2 Culture Media

The culture media assessed for use in thic work are all diphasic ones
having agar slope as the solid phase and fluid of different composition
forming the overlay. Such media include: Eoeck and Trbohlav's (1924-18%5)
Lock—egg—serum_ (L. . S.) medium; Dobell and Laidlaw's (1926); Cleveland
and Collier's (1930) and Robinson's (1968) madia, The media were

prepared in the orthodox manner except for some modifications where
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necessary (see appendiz 2). The composition of various media wera
sterilized by autoclaving at 1710C., 15 1Ib. pressure for 15 minutes.
Occasionally, sheep cera were obtained diresctly from the slaughter housze
for incorporation into the culture media. In such cases when sera are
not obtained asceptically, heat labile components such as the tissue
extracts were seitz-filter=d using pressure/vaccuum pump ''Speedivac’

model RP4 (BTL) (Appendix 4).

6.4.& Culture and Sub- culturing_

About 50mg of fresh untreated faeces were added by wire loop to the
fluid over-lay of any of the diphasic media in use. At the samsz time, the
appropriate antibiotice, in come cases as modification of the original
medium, rice starch (ZIFCO or one preparad i:y the writer) weres added.
All culturec were incubated stationary at 37°C. The first few subcultures

of Tntamoeba histolytica gtraine were made after 24 hours of inoculation

and if a cultures was sgtabliched, thereaftzar at <8-hour interval. At cach
transfer a drop of the culture was examined under 2 "'warm environmant"
microscope (Appendix §), to identify, confirm the growth, and ensure

motility of the organism.

5.4.4 Assessment of Growth

Viable trophozoite counts were carried out at intervals on the primac

culturce after sach feeding. Viability was bacad on motility of amozkae



and their ability to exclude 1% cosin dye (Siddiqqui, 1955) in contract to
dead organiems which become intensely stained rose-red. Culturasc wera
regardad ac establichad when the criteria for viakility were maintainad
an’ when there was progressive increace in viable organisme. Counting
wag made by simple hacmocytometer on a mixture of culture (0. 3%ml)

and equal volume of 1% eosin. Sterility test to ensure the maintenance

of "monaxenic" culture madium was performed at intervals by agar plating
to confirm that the original concommittant organism (Zech. coli) has not

been gositarhinatad' by other bacteria. &scherishia coli strain B wao used

.interchangeably with etrain K12, as the concomittant organism on

different occasione.

[
w

.5 RZISULTS and GESTRVATION

Attempte were made to ectablish local strains of ©ntamocba

histolytica in in-vitro culturz on gix occasions using human serum
=]

inactivated by heating at £6°C for 30 minutes. "n nine occasions,
similarly heat-inactivated horge serum (DIFCO and Furroughs Welcome)
was used, and on the other five occasions bovins serum was used. In

all a total of twenty-five attempts were made to establish continous in-vitro

propagations of TIntamocba histolytica (Ibadan) strains from caseg of

acute amozbic dysentzry, amosbic liver abscess, and acymptomatic

cysts or trophozoite passers,
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A total number of ninstzen local (Ibadan) strains of Tntamoeba
histolytica have been maintainad for periods ranging from three months
to eighteen months using different culture media to initiate and maintain
cultures. Only two - Clevesland and Collier's, anc Robinson's media have
been found to be most convznient for uce in this work. These two media
were founi easier to prepare and preserve for long-tzrm use than the
agg-media of Roeck and Drbohlav's (L. 3. S. ); and Dobell and Laidlaw's
media Nos, 1 & 2. However, for administrative convenience modifiad
Robinson's medium (1968) was subsequently employzd throughout this
_study. This medium was finally modified for use by completely omiting
the addition of 10% Lablemco from subsequent subcultures ones a culturs
is established. Streptomycin was also introdu_c-ad to replace Zrythromycin
of tha original Robinson'c medium.

Failure of culture to establish was in mosgt casee due to the over-

growth in som: cultures of Elastocystic hominis. This is an organicm

present in stools of many individuals. It belonge to the FPlasto-mycetes
and wae namad by Erumpt, 1912. It was observed that these organisms

tend to outgrow intamocba histolytica in the same medium employ :¢ for

the latter, Once profusely growing Blastocystis hominis was very difficult

or sometimas imposcible to eliminate from cultures, Other sources of
failure to establish cultures include inadequate organism inoculum in

primary cultures, infrequent or over-znthusiastic feading, ''toxic serum’
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and /or other factorg yet unknown. In an attempt to eliminate these poscible
sourcee of failure, and in order to standardize the culture medium to suit
the local need various pilot experiments werz get up. The resulte of somz
of these in-vitro experiments are included in the following subgection.
Analysis of the success rate, shows that once establizhed, local

strains of Wntamoeba histolytica grow readily in human, hovine, or horse

serum, all inactivated by heating at 56°C for 30 minutes. Howaver, the
subsequent work for which the amoebic extracts would be required
restricted efforts to the ecstablishment and maintenance of culturesc to any
, other cserum but hurmnan. Horse serum was, therefore, chosen as the
basal medium for both icolation and maintenance of ths organism in

in-vitro cultures. In instanceg when any culture iz succesefully established,

positive progressive growth of Sntamocba histolytica wag manifested

usually by the end of the first or beginning of the second week. Ten per
cent lablemco (pH.7) was found maridatory at this stage, although its
addition to culture madium before there was increasge in numbere of
viable trophozoites appearad to make some difference to the decline in

growth population, depending on the culture medium employ=d.

£.5.1 In-vitro multiplication factor

The most important biological problem concerning Sntamoecba

lil_istoly_tica is the identification of the substance or condition furniched
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by living cells which is e2ssential to the multiplication of the amosba, In
other words, what makes thz nucleus divide? In every environment in

which 7ntamoeba histolytica multiplies there are living cells. Thus in the

lumen of the intestine or in th= usual laboratory culture there are bactaria.
In the deep tissuse of the intestinal wall the amoebae advanced beyond the
bacteria but are in contact with body cells. In a livar abacess, where ther:
may be no demonstrable bacteria, proliferation of the amoebae takes

place in the liver tissue at the periphery of the abscess (Fig. 9').

During the early wark on cultivation of the amoeba in test tubes,
Cleveland and Sanders (1930) found that continuous propagation was
impossible in the absence of living bacteria, and that certain single species
of bacteria would support multiplication while others would not, In later
years, with the use of micro~igolation of single amoeba (Rees et al., 1941;
Chinn et al,, 1942) or with the aid of antibiotics to climainate the original
bacterial flora (Jacobs, 1947; Shaffer and Frye, 1948), cultures of

Intamoeba histolytica with a cingle bacteria asgociate have been widzly

used in the search for the elucive factor escential to multiplication,
Different types of bacteria have been used as concomittant organisms by
other investigators for the cultivation of amoebae., Maddison (1965), used

Clostridium welchii as the concomittant organism to isolate a strain 0 of

Intamoszsba histolytica, Shaffer and Frye (1948) =stablished strain F®7 in

the form of a monaxenic culture of the amoeba and a streptobacillus.
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Others have used amongst other bacteria Esch. coli, Eacteriodes symbiosus,

and Clostridium perferinges with varying succesces and failures. It has

also been posgible to substitute certain other living cells for bacteria in
the amoeba cultures. Philips (1950) found that the amoeka would grow well

with Trypanosoma cruzi anc¢ Shaffer and co-workers (18ZZ) obtained

multiplication with living cells of the chick embryo.

In planning these studizg, it was decided that the initial attempts to
establish and maintain an in-vitro culture of the local strainc of Intamocba
histolytica would be made with Zsch. coli as the sole concomittant organiem.
The most compelling reason for making this choice was that these organicme
were eacily obtainable, zasily handled and unlikely to be harmful, as woulZ

others, for example, Clostridium welchii. It was surmized that Tsch. coli

would be easy to separate from the Zntamoeba histolytica cultures when

necessary and that its extracts would be easily preparad in exactly thz samez

way as the extracts of Intamoeba histolytica, when required for control

gtudies.
In addition to the fact that other living bacteria may be an essential

factor for the multiplication of Entamoeba histolytica, it was also observed

that various other environmental elements may also be involved.

Attempts were therefore made to study the existence of such

factors in the following sections,
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5.6 Growth Characteristice of Ibadan Strains of 3. histolytica

In view of the ultimate aim for establishing in-vitro cultivation of

Intarnoeba histolytica which was to produce the organisms on a large scale

for preparation of antigen; it wac decided that a thorough investigation
be made into the possible factors that may interfere with the growth of the
organisme in-vitro.

Simple experiments were then set up to examine the specific effects
of serum concentration; the size of inoculum, repeated sampling and other
such environmental factors that may be subjected to simmple experimental
~studies.

5.6.1 Growth Zxperiment I ~ Serum Concentration and Growth of
@, histolytica

Sources of Materials;- Trophozoites of Zntamoeba histolytica were

obtained from the established strains of the organism in in-vitro culturse.
Pooled horse serum was obtained from horses in the local stable

(University of Ibadan).

5.6.2 Methods

About 100ml of clotted blood were collected asceptically from each
horse. The fibrin was separated from each sample by means of sterilizec
glass rods and the specimens were kept at room teraperature for about one
hour and later on transferred to the refrigerator (40(3) for twenty-four

hours. The serum was then separated by centrifugation in the cold using
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centrifuge at a speed of 2000 revolutions per minute. The serum fromx
each specimen was then carefully separated using a sterilized Pasteur
pipette and pooled in a sterilized flagk, The heat~labile components of
the pooled serum were seitz-filtered using pressure/vaccuum pump
"speedivac' Mode RE4 (ETL), The serum was later on inactivated by
heating at 56°C for 30 minutes., Special dilutions of horse serum in fluid
overlay of culture meadium in a total of 2mls were made as follows.

TAFLE 13

TUR I NO. 1 2 3 4 J 6 7 8
I SERUM (ml) 0 0.1 0.2 0.6 1 1.4 1.8 2

OTHER FLUID} 2 1.9 1 1.85 N2 1 0.6 0.2 0
OVIRLAY

% STRUM 0

thn

190

L)
o
tn
(-
=3
L

99 100

Twenty-four hour culture of Zntamoeba histolytica was harvested and

washed in two changes of normal galine by centrifugation at 250g for 3
minutes and resuspended in 1l of galine.

0.1ml of Intamocka histolytica suspension wae added to each culture

bottle and incubated at 27°C.

Viable Trophozoites ware counted at 0 hour and again at 43 hours.

The growth Index wasc chosen from the resulte of preliminary

experiments (Figl¥§ A) and calculated as follows:
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Growth Index = Viable Trophozoites/cu, mm at 43 hours
minus I T
Vv
vIt}B - 0
Viable Trophozoitzs/cu. mm at 0 hour ie,
0

divided by Viable Trophozoitzs at J hr.
The growth index was obtained ceparately for each culture and plotted

against percentage (%) serum in culture.

5.6.3 Results
The results detailad in table 14 and in graphic form (Figs.15A%B °)

show that ZTntamoeba histolytica (Strain HN:IES5) growes steadily with

increasing percentage serum included in the culture medium, attaining the
m aximum growth in th\, culture medium containing about 20 - 25% serum.
Theres was a sharp deglin2 in growth in the media containing (30 - 597%)

’
gerum with virtually no growth in the media containing higher concentratione
of horse serum (Fig. 158). It was al'so noticed from the preliminary
experiment to the experiment described-above that the size of Zntamocba
histolyticamoculumand state of serum in the primary culture may have
effects on the subsequent yield of the organisms by culture. Thus in
(Fig.- Q)where fresh serum and very low numbar of organisms were

employad there was a steady decline and sharp maximum stationdry growth

phacse (no matter the index uced), in the culture media containing different
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concentrations of serum. The state was however, improved by heathing
e} " . el o . : ; ;
the serum at 56 "C for 30 minutes (inactivation) and by using varying sizes

and increased ZIntamocba hictolytica inoculumi in the culture mesia.

5.7 Growth ‘Ixperiment

§.7.1 Size of Inoculum of 3, histolytica and Culture Growth

Ag seen from both the preliminary experiment and experimant (i)
above there is an indication that the state of serﬁm included in the cultursz

medium and the size of Tntamoeba histolytica inoculum at zero hour

(0 hour) may influence the ultimate growth of the organiem in-vitro.
The experiment described in the following section ic therefore, devised

to study this problem.

5.7.2 Materials and Method

2 ml aliquots of 25% inactivated humean serum as found from pravious
experiment was measured in a row of culture bottles. Trophozoites of

Antamoeba histolytica were harvested, washed twice and resuspended in

fluid overlay of the medium.
Two fold serial dilutions of Entamoeba histolytica suspension was

made. 0, 1ml of each diluted Zntamoeba histolytica suspension was aadec

to the culture bottles. The cultures were incubatec stationary at 37°C.
Viable trophozoites count was made on each test culture at J hour

and again at 43 hours,
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The growth in 2ach test culture was expressed ac a growth indax as
in experiment (i).
The growth index wag thzn plotted against Viable Trophozoites

x 11’)5/1111 of inoculum at zero hour (J hr).

Results

Fiz. 16 gives an indication that continuous propagation of Zntamocba

histolytica in-vitro may not be possible if subcultured organisms are less
than 0. & x 10° viable trophozoites per ml of culture. The optimal

=
concentration of Tntamoeba histolytica for growth was 3 to 4 x 10~ viable

organicsme per ml of frash culture medium.

2.3 Growth Txperiment &

In order to decide at what stage of the 'culture'!, future harvesting
for preparation of antigen(s) may ke contemplatad, attempts were made to
study tha growth cycle of the organisms in-vitro as detailed in the following

experiments:

5. 8.1 Growth Curves

Pooled horse serum wac obtained as described above. Viable
trophozoites were obtained from the established strains and procegsed for

culture as detailed in experiment (i) above.




Twenty-four hour 51d culture of four of the established (local) strains

of Entamoeba histolytica was separately transferred into 10ml centrifugs

tubes and washed three times in saline by spinning for 3 - 4 minutes at
250g. Viable trophozoites counts were made using simple haemocytomeater

and the required amount of Intamoebka histolytica wae estimated by

adjusting the volume of the culture medium initially for each test culturs,
Cultures were set up and incuhated stationary at 37°C. Viable

trophozoite counts ueing 1% Zosin dye, on 2ach culture were made at

roughly 24 hour intervales up to 120 hours (5 days). The growth curves

~ were then obtained by plotting viable trophozoites/ml against time in houre.

8, 8.2 Resul!;_s:

The various growth curves of four of the ectaklished strains of

T. histolytica in in-vitro cultures are shown in (Fig. 27). The growth curves

consist of the various phases shown by any micro-organism in culture.

The phacses which can be identified congist of the lag phase (A); acceleration
(B); exponential (C); retardation (D); maximum stationary and decline
phases, are shown by thz growth of (strain HN:IR5). It would appear that
the distinguishing features of the various strainc depend on the rate of

growth and to some extent on the growth curves,



5. 3.2 Growth 'Zxponential' Under Varying Conditions Of Medium:

5. 3. 3.1 Materials and Meathode:

Strain HE:IES isolated on the 25th Og¢tober, 13638, was subcultured
for this experiment. A 24-hour culture of Z. histolytica (strain HN:IES5)
was harvested and subcultured into 'universal bottle' culture medium
containing fluid overlay with 2£% serum. A total number of six cultures
were put up at the same time. After sucking with a2 pacteur pipette up and
down for about three times, viable trophozoite counts were made on the
different cultures at 3 hour. Two of the six batches of cultures were
repeatedly counted using the simple haemocytometer and supra-vital dye
as described above, every 74 hours for § days. In thece first two cultures,
the count was undertaken after both the components of the diphasic medium
shall have bean repleniched. Two other culture.s were treated similarly
except that the solid portion (agar slope) was kept constant (unchanged) while
only the fluid overlay was replenished. The last two sete of cultures ware
repeatedly counted daily with none of the components; viz. solid or fluid
phase of the madium being changed.

The average counts for two cultures were taken and plotted against

time in hours.

b8 3.2 _E'{_esults

As depicted in (Figs. 18 & 19°) results show that =. histolytica has

a definite growth cycle in-vitro with maximal population every 3 to 4 days
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especially when the culture is replenished every other day. From thic it
was decided that future harvesting of amoebae for antigen would be made

at approximately 48 hours after mass cultivation,

5,9 Repeated Sampling of Culture and Growth Rate:

As part of further search for a means of mase production and good
yield of organisms for production of antigen, attempts were made to find
what effects, agitation of cultures would have on the growth rate of

. histolytica, and consequently on the population yield of organisms that

would be available for use. As a prelude to the introduction of roller
" culture techniqua to the masse cultivation of the organisms in-vitro, simple
experiment to find the effects of repeated sampling (a form of agitation)

was devised as described below,

5.9.1 Growth Sxperiment 4:

5.9.1,1 Materials and Methods:

Duplicate cultures were set up from two sets of stock cultures on
culture medium containing 25% horse serum. Viable trophozoite counts
were made on all cultures at zero hour (0-hr.). Serial counts were
carried out at 18-hours and 42 hours on one of each pair of test culturzas.

Again counts of all cultures were made at 7¢ hours,



5.9.1. 2 Results:

The details of viable trophozoite counts are shown in ¢{Table 15),
It was observed that in both culture bottles disturbed for serial
trophozoites counts one showed glightly more viable trophozoites at 48
hours than its counterpart which was left undisturbed. On the other hand
the second disturbed culture gave an exactly the same number of viable
trophozoites at 48 hours as the corresponding culture left undisturbed
for serial counts.

The repeat experiment gave similar results and it was concluded
. that either the disturbance employed here was not enough to effect any
appreciable change in the growth of the organisms or that agitation of

cultures would probably have no growth enhancing effect on E. histolytica.

On this basis it was decided that the cultures required for harvesting for
the purpose of antigen preparation be incubated stationary at 37°C,
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TAELZ 15 Effect of Disturbance Due To Sampling On Growth
Of E. histolytica (Strain HN:IB 16)

SETT OF CULTUR IS Viable trophozoite Count x 10°
@G hri23 hrs. 32 hre. 13 hrs
CULTURT A Sub-culture (I} 4 2 vd 18
Sub-culture (7] 4 .41, 1, Ui 12
Subk-culture (3) 4 2 4 1%
CULTURAZ E Sub-culturzs (£} 4 s, L, 12

¥ 1.u., = left undisturbed.

5.10. GENERAL WORKING BASIS FOR THE IMMNMUNOPATHOLOGY OF
AN.OZEIASIS

£.10.1 Introduction

Turing the initial studies on the culture and growth characteristic:
outlined in the preceding cection, an ineidental finding was that some
apparently normal human serum produced immobilization or lycis of the
amoebae. The lytic effect sometimes completely disappzared after heat
inactivation of the serum at :6°C for 30 :ninu’;es. Rabkit anti-serum anc
serum from amoecbiagie patiente which had not been inactivated also
produced lysie of the amocbaz. Such rapid toxic effect of serun on

3. histolytica in-vitro had been noted by other workers (CTole and Kent

1953, Taman, 196Q). The lysic of amocbae as a result of treatment with
fresh unbestedantisera hag also been obegerved, (Erown znd Whtby 19£5).
It was, therefore, necescary to inactivated all the sera before incor-

porating them into the routine culture medium for I.hictolytica.

From the foregoing, it was strongly suspected that apparently

normal human serum, asg well ag, inactivated gera from amoebiasis



patients or anti-amoebic sera raised from rabbits, are injurious to

i, histolytica in-vitro. It was, however, observed that sera from

patients with the different stagecz of the disease, have different effect

on the in-vitro cultivation of the organism. Thus the presence of serun

from known acute amoecbic colitis patients was less injurious and in fact,
tends to encourage the growth of the organism, when compared with the
effect of the sera from patiente suffering from amoscbic liver abscess.

It would appear, therefores, that the factor responsible for the undus
severity of amoebiasis in pregnancy and the allied states, may be

inherent in human serum, The se8¥ch for such factor(s) form the basis

of the following aspects of the study. It was, therefore, considered
necessary to carry out more careful and systematic studies to determine

the effect if any, of human sera on the survival and growth of Z.histolytica

{n-vitro,

§.11 Survival Of 3. histolytica In Various Sera:;(Preliminary experiment)

5.11,1 Materials:
The serum samples tested were from (i) an adult male Nigerian
without symptoms of amocbiasis;
(ii) adult Nigerian patient with amoebic colitis (serum negative on
gel diffusion test);
(iii) adult male Nigerian patient with amoebic liver abscess (serum-

strongly positive on gel diffusion test);



(iv) 'Normal' pregnant Nigerian woman without symptoms of
amoebiasis (gel-diffucion test negative);
(v) Normal human serum + 200 microgram (Ug) of prednisolone
(dissolved in water);
(vi) human serum + cyclophosphomide (solution); and
(vii) A pair of 'complete! horse-serum medium as control.
Items (v) and (vi) were included in the experiment as a devise to test the

effects of immunosuppresive drugs on the survival of, Z. h. in=vitro

b2 i

All the sera had been stored at 4°C for periods ranging from three to

eight weeks before use.

5.1%, %, _I\E.ethod:

Processing of material wags as described in the preceding experiments.
Viable trophozoite counts were carried out on cach test culture at zero
hour, and subsequently at 8~hourly for 24 hours. This was then followad
by daily counts and pH readings for another three days. The effect of
the individual serum samples on the amoebae was estimated as the .
proportion of trophozoites which survived at 48 hours expressed as a
lagarithm of trophozoite numbers present at 0-hour viz:

Vishlc Trophozbite population at 48 hours (V43)

<

Survival Index * log = _— S— . :
Viable Trophozoite population at 0-hour (VA0).

i i = “=T.
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5.11, 3 Results

The results are shown in Table 16. The histogram (Fig. 20) show:

the relative effects of the serum samples tested on Z. histolytica. Sera

from patients with acute amoschbic colitis, as well ag, serum from an
adult healthy male Nigerian showed the least deleterious effects. Indeed,
csera from thz former appear to give relative high supportive effects.
There was, however, a fairly wide range of effects manifested by sera
from patients with amoebic colitis and Normal human serum containing
some innunosuppressive drugs, the latter having profound deleterious
gffects on the amoebae. Serum from amoebic liver abscess patient

showed some degree of inhibition of the growth of &, histolytica,

5.11.4 COMMENTS

The influence of the storage on the effect of serum samples is not
known and may well be responsible for the differences between the effects
of the various sera used in the experiment. Furthermore, the correct
interpretation of the drug effecte in-vitro is complicated by the fact that
one of the drugs tested (prednisolone) is only partially soluble in water
and the ""doce effects’ of both drugs are not known. Thus the apparent
deleterious effect may be due to the insoluble drug particles in the case
of prednisolone, while the dosage used in cyclophosphainaide may be

higher than normal.
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However, corticosteroids are known to enhance the susceptibility
of experimental animals to infection by &, histolytica (Teodrovic, Ingall
and Greenbergh, 1963); and it is possible that similar effect will operate
in human cases, In view of this in-vivo behaviour of corticosteroid,
despite the obvious flaw in the present in-vitro experiment, it is still
quite possible that the "'in-vivl' enhancing effects of steroid may be
different from the direct effects of the drug on the amocbae in-vitro.

Before drawing an inference that the effects of pregnant serum
on amoecbae g_n-vitro is comparable with that of steroids in-vivo, it was
decided to devise some working hypothetical basis for the immunopa-
thology of human amoebiasic. A culture system to investigate the
effect of sera from patients suffering from wide range of condition on

the growth of the organism: in-vitro forme part of such basis attempted

in the naxt chapter.
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GROWTH OF aNTAMO3IRA HISTOLYTICA (Strain HN; IES)IN VARIOUS

CONC EANTRATIONS OF HUMAN S<RUM IN 2, CCLI/P, P, . ME&DIUM
Tube | Paor cent Viable Trophozoite| Viable Troph. GROWTH INDICILZIS (G, L,)
No. |Serum in at 0 hr V10 at 48hr (V43) | (Vg - Vo V&8 - vI0 | G.L x 10
Culture Medium x1 x1 vVOT
Prelim | Zxpt. 1 Prelim | ixpt. 1| Prel. | 2xp, 1| Przl.| 3xp. | Prel.| Ixpt.

1 4] 2 12 0 65 - & 515 -1 4,66 -10 46,6
2 g 2 16 3.4 122 1.4 106 9.7 6.66 7| 66.6
3 10 2 3 2.6 124 0.6 116 2.3 14,k 2 |145
4 30 2 14 2.6 16+ 0.6 150 0.3 30:71 3 [107.1
5 50 2 1C 0 56 -2 26 -1 2.6 -10 | 26
6 70 2 20 0 3 -2 -12 -1 -0.6 -190 -6
7 90 2 3 0 12 ~Z 2 -1 0.25 19| 2.5
3 100 2 13 9] 2 -2 -18 =1 ~-0.38{ =10{ -3.8 °




- 140 -

TABLZ 16:

SURVIVAL OF INTAMOERA HISTOLYTICA (Strain HN:IES) IN VARICUS SZRA

(MEDIUM <.COLI/P. 2.) (Prelininary ixpt.)

Viable Trophozoite V©

survical Index

No| Source of Serum (hr) x1 g log v 43 log VT43/VIO x 10
3 2¢1 43 172 | 96
I | Normal adult (male) 2 2.8111.4| 9,4 | 4.,4| 0.30 1.04 35
II | Adult male with acute
Amoebic Colitis 2 4 12,0111,4110.6 0.60 1.08 36
III | Adult male with
Amoebic Liver 2.2 0 0 0 0 0.34 0 0
Abscess
IV | 'Normal' pregnant
(without Am., colitis) 1.5 (4.0 6,6 4 1.4 0.18 0.82 46
V | Fregoagt (W) with
Amoetic Colitis 2 4 9.0 8.3 16.,6| 0.30 0.98 33
VI | N.H.S.{1)+ i
Prednisolone 2 0.2 4.6 | 0,3 0,1} 0.30 0.66 22
VII| N.H.S. (No.1)+
Cyclophosphamide 0.2 00 0 0 { 0.30 0 0
VIIj Control horse Serum 1.8 6.2 | 8.0 1.8 j0.8]| 0.25 0.90 35




CHAPTZIR VI

IFFICTS OF HUMAN SZIRA ON THL GROWTH OF cu W ol
%, HISTOLYTICA IN-VITRO

6.1 Introduction

Nutritional requirements of organisms can be considered as of prime
importance in the consideration of factors responsible for the deleterious

effects of some serum samples on I, histolytica in-vitro. It ic however,

possible that other known biological cffects of sera on organisme survival
generally, can be postulated for the deleterious effects. It iz very likely

that Z. histolytica requires one or several essential nutrients for survival,

the concentration of which vary widely in serum of different individuals,

It is also possible that the effects manifested by the serum samples
tested are those usually attributed to "toxic' sera in culture work.
However, apart from thermolability, and perhaps effects due to nutritional
deficiency, little iec known about the properties and the true nature of the
serum factor(s) responsible for non-specific toxicity of cera to

Z. histolytica in-vitro.

It is well established that complement plays an important part in the
lytic activity of antisera against various bacteria (Eoyd, 19£6), and this

is also probably so in the case of &, histolytica, because the lytic activity

disappeared on inactivation of the serum, Its different concentration in

the serum of different individuals may be partly responsible for the
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varying degrees of survival of susceptible E. histolytica in sera from

various individuals. The abseance or presence of specific antibodies to

—_

antigen(s) present in 2, histolytica may be playing an important part in

the outcome of the observed growth pro:iotion or growth suppression of

%. histolytica in various cerumn samples.
P

Of relevance to this last poscibility is the peculiar teverity of
amoebiasis in debilitated children and in patients previously treated with
immunosuppressive drugs such as corticosteroide as already noted above,
The apparent severity of amocbiasic in pregnant women and in women in
the early puerperium (Lewis and Antia, 1969; and Abioye, 1970) offers the
attractive concept of "high susceptibility to infection in the non-immune"
or in patients with some derangement in their immune mechanism.

The foregoing observations,/asr;deculations led the author to search for
experimental evidence in support of the premisic that pregnant women and

women who have recently delivered of babies may have some growth

‘promoting factor(s) or lack growth inhibiting factor(s) for &. histolytica

in their respective sera,

The rationale, methods, and resulte of the experimental studies are
presented in this chapter. Two systems were proposed for the confirmatory
detection of humoral anti-=, h, factors, one of which is an experimental
model for in-vitro detection of growth promoting and/or culture inhibiting

factor(s) in sera from various human sources, The other is the



applicability of various immunological techniqué®to the detaction of any
humoral factors using antigen(s) produced from the loacal strains of

@, histolytica.

6. 2. Preliminary Studies:

6,2.1 Growth Zffects of Sera from Various Individuals on &, h.

The studies on survival > I. histolytica in human sara included in

chapter & precluded generalisations and as such attempts were made to
study the definitive effects of any of the cera on the growth of the organism

in-vitro as opposed to its mere survival,

6.2.2 Materials:

7. histolytica (Strain HEN:IE9) employed in this study was obtained

originally from frech specimen of stool containing large number of active
trophozoites, from an adult male Nigerian suffering from amoebic colitis.
The original specimen of stool contained predominantly active trophozoites

' although a good number of cysts of ., histolytica were also precent.

Human Sera: Serum sarpcples were oktained from the following sources:-

(1) 5 male adult indigenous blood donors;

(?) 6 cord blood cample: at the labour ward UCH, Ibadan;

(3) 8 male patients with amocbkic colitis;

(4) 6 blood samples from normal deliveries at the labour ward

(UCH, Ibadan);
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(5) 2 adult male patients with malignant hepatoma;
(6) 2 female patients with amoebic colitis and staphylococcal
. septicaemia,
(7) 6 male patients with amoebic liver abscess.

6.2.3 Methg_cj_s__:

Processing of imaterial and the culture techniques are similar to .
those employed in the definitive experiments described below. The only
difference was in the counting of viable trophozoites every 24 hre for 72
hours and then taking the average of culture counts per ml for cultures
from individuals with common ailments. - A histogram of such averages

was then constructed as shown in Fig. 21,

6.2.4 Results:
It was observed that human sera from different groups of individuals
may have wide variation in their effects on the growth of established

strains of Zntamoeba histolytica in-vitro.

The strain of amoebae used in this preliminary experiment also
appeared to grow relatively poorly in serum from patients with amoebic
liver abscess. On the other hand, the amoebae tend to grow comparatively
better in sera from patients -suffering from acute amoebic colitis than in
the sera from patients with amoebic liver abscess. The most obvious and

striking growth effects noticeable from the results of thic preliminary



- 145 -
experiment was the apparent supportive growth effect of sera from women

who have recently delivered of babies (Fig.21 ).

6.2.5 Comments:

The results of the preliminary investigation give an indication that
probably, there is a growth promoting factor or less growth inhibiting
factor(s) in the sera of women soon after delivery of babies, However,
since it was considered that firm conclusions would be difficult to make
from these preliminary findings, it was decided to repeat the experiments
with increased number of human sera and arrange the results in a manner

subjectable to statistical analysis., Such attempts were made in the

following definitive experiments below:

6. 3. Definitive Experiment:

affect of Sera from Various Groups of Individuals on Z,h, In-Vitro,

Having established, at least from the results of the preliminary

" studies, that inactivated human sera support the growth of 3, histolytica
to variable extents, it was considered that complement alone cannot be
responsible for the suppression of growth by some of the sera used above.
The significance of any other factors that may be responsible for this
differential growth rate of the organism in various human sera, posted

a question to be answered.
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8. 3.1 Materials and Methods:

&. histolytica (Strain HN:IB1€) was used in this zxperiment.
Test Sera: Five to twenty mls of blood was collected fromn each of:-
(a) 10 adult Nigerian blood donors at the Blood Bank (UCH);
(b) 2 untreated male amoecbiagis patients;
(c) 8 untreated female non-pregnant (of child-bearing age)
amoebiasis patients -
(d) 5 untreated pregnant women with amoebiasis;
(e) 7 pregnant women without symptoms of amocbiasis;
(f) 36 blood samples from normal deliveries at the labour wards
(UCH and Adeoyo Specialist Hocpitals, Ibadan);
(g) 22 cord blood samples from normal deliveries at the same
sources as (f),
(h) 7 untreated male patients with amoebic liver abscess;
(i) 3 amoebic liver abscess patients in remission.
Serum was separated from all samples within 36 hours of blood
collection, preserved with erythromy.cin (0.12 ml of 0, 05% solution) and
stored at - 20°C until used.

Standard Serum: This was 150ml serum separated from 400ml clotted blood

collected from a healthy adult Nigerian at a single bleeding. The serum

was preserved as above, and stored at -20°C in 2 ml aliquots,
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6.3.2 a_,’“‘glturgs_:

Thz systzm us=d was that d :vecloped in the preliminary
(Standardisation) growth cxporiments, Scorum sampl:s wer: tested in
batchze of 10 to 20. Duplicate culturzs of th: standard s:rum was
includad in the batch of test cultur:s., Two millilitr:s of cach serum was
measur=d into culture bottles and 8ml (solution) of th . »thar constitucnts
of the fluid overlay of the culturs medium added. An aliquot of the

appropriatz strain of I.histolytica culture calculated to contain cnough

viable amoebae to give an initial 3-4 x 10° amogbaz/ml in zach bottle,
was removad. The contained amozbaz was spun down at 2£0g for
3 minutes.

Thz organisms were washad by centrifugation in two changes of
normal saline and resuspendad in appropriate volume of other contents of
the fluid overlay (lese the serum). 0. Eml of the trophozoite suspension
was then added to zach culture bottle. The bottles ware tightly stopperad
and incubatzd stationary at 37°C. Viable trophozoite counts wersz

carried out on 2ach bottle at 0-2 hours and again at 43 - £) hours.

6.3.3 Ascessment Of Culture Growth:

Culture growth in each bottle: was measured by the difference in
viable trophozoite counte at 43 hourc (Vt;__;_g) and at z=ro hour (Vtu). The

growth effect of each test scrum wag expressed as a growth index, which
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is the ratio of growth in test culture to growth in the standard serum
culture; the latter having a growth index of 1. 0. The growth effect of each

test serum on strain HN:IR 1€ of 3. histolytica wae therefore calculated

ags followe:
Culture Growth In Test Serum (—\’tf"»i B th) TC*

Growth Index ==

Culture Growth In Stendard Serum (Vtr - 'Vt_,\) 3'C*
- - o

(44]

Increase In Viable 2,h. population in test culture (WX)TC

Increase In Viable ©.h. population in standard culture (Vt)
ie. ViVt ‘
S TC/"sC, (N.B. TC € T2ST CULTURZZ* and

SC STANZARD CULTUR E*)

6. 3.4 Results:
From both the scattergram (Fig.22) and Table 17 showing the
relative growth effects of Strain HIN:IF 1§) emerged the following results:
(i) That sera from cases of acute amoebic colitis tend to support the
growth in-vitro of the strain of amoeba used in this experiment
more than any other form of émoebiasis ~ notably amoeckic liver
abecess.
(ii) That the amoebic liver abscess group showed the lowest growth
promoting effect or greatest growth inhibiting effect on strﬁn
HM:IR 186 trophozoites, with a growth index range of 9, 25 to 0.75

and a median of 0. 33, Sera from adult (indigenous) blood donors, males,
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and non-pregnant females (of child-bearing age) with or without
symptoms of amoebic colitis, had a growth index range of 0, 2-
to 1. 5 with a median of 0. 75. The range of growth indices for cord

serum samples was 0. 20 to 1. 00 with a2 mediana. of 0. 20,

(iii) That the widest range of growth effect was encountered in the sera
of pregnant women and women who were in theimmediate
puerperium, the latter showing the greatest growth promoting
effect than any other groupi Rdeed the observed difference
between the means of the growth indices of sera from pregnant/
women in the puerperiuin and those of adult indigenous sera
(0. 28) is 13 timee greater than the standard error of difference
between the means (0. 32). Thus showing that Z. histolytica

(Strain HN:IE 18) growth is significantly higher in the sera from pregnant/
puerperal women than in the sera from any other groups with a2 level

of significance p £, . 001,

6.3.5 COMMENTS:

The results of both the prelirainary and definitive experiments posed
important questioff as to the nature of the factor(s) enhancing the growth of
strain of amoebae employed in this study, in the sera of pregnant women
and those in the early puerperium. The other question is on the nature of
the factor which may be responsible for the marked deleterious effect of

the sera from the patients with amozbic liver abscess.
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Consicering the 2arly speculations regarcing the possiblz factors, the
fact that the sera were heated t> destroy the complement, immediatzly
removed the possibility that the 2ffzcts are those due to complement, The
possible presence of antibody to amoczbae may account in part for the
deleterious effects of sera from amocbic liver abscess patients; on the
growth of the organism in-vitro, The most attractive explanation for the
growth promoting effects will be nutritional factors, Concerning the role
of nutritional factors, one cannot but agree wholly with Zdington and Gilles
(1969) that despite all the experimental and clinical sbsarvations, the role
of dietetic factore in amocbiasis ic not at all clear and that the conclusions
offered on it are conflicting (Alexander and Mezleney, 1938; Hegner, 1924;
Griffin and IMcTartem, 1943). Inthe present study, therefore, attempts
were made to answer the two questione posed by examining both the role
of humoral antibodies in the growth effects of sera and also of nutritional
factors.

Since one cannot estimate humoral antibody to an antigen unless the
antigen is available, further discussion on the role >f antibodies is left to
the next chapter where the immunological aspacts arz studiecd in detail.

As regards the possible role »f any nutritional factor(s), a brief
mention was made while discussing thes possible role of serum cholesterol
as being responsible for the rare association of amoebic liver abscess
and hepatic cirrhoeis. At that stage, it was suggestad that the rarz

association was probably due to the fact that in hepatic cirrhosis, the liver
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contains only a small quantity of cholesterol (Ralli ct. al., 1941), In the
light of the latter observation, it was decided that serum cholestersl be
taken as both sxperimental model and also as an indirect clinical evidence
in the investigation of the role of the nutritional factor responsible for the
growth promoting effect of some of the human sera employed in the above
experiments.

The role of serum cholestersl as a possible growth promoting factor

for Zntamocba histolytica form the basis of the investigation in the next

definitive experiment below:

6.4 Cholesterol and Growth of . histolytica In-Vitro:

Several workers (Snyder and Meleney, 1942 & 1943; Xees ot. al, 1944;
and Anderson, 1948) have suggected that cholesterol acte as a growth factor

for 3. histolytica. It is however, not known whether there is a definite

quantitative correlation between the growth index of the organism in-vitro

and the level of cholesterol in human sera from various ssurces. Hence it

was of interest to investigate this aspcect of the problem.

6.4,1 Materials and Methods:

Study Population: Human sera for this experi nent wae obtained fro o

the following sources:
(i) 3 Male Nigerians (2 adults & a 3-year >ld boy);

(ii) 23 Maternal blood sa:aples from normal deliveries at the labour

wards (UCH, & Adeoyo State Hospitals, Ibadan);
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(iii) 16 cord blood samples from normal deliverize at the same
sources as (ii).
(iv) 21 adult male blood donors from thes (UCH, Ibadan) E. Fank
(v) 12 pregnant/puerperal women with amoebic colitis
(3-2nd; 3-3rd; 4-last trimeaeter; and 2-in the puerp. )
(vi) 12 symptomless pregnant women (2-2nd; 2-8rd; 7-last
trimester; & one _§_.i1_._-cyst passer).
(vii) 5 Non-pregnant women (of child-bearing age) with amosbic
colitis;
(viii) 4 Adult males with amoecbic colitis;
(ix) 2 Adult male Nigerians with conditions other than amoecbiasis

(one with hepatoma and the other with Hodgkin's lymphoma).

6.4,2 Cultures And Assessment Of Growth:

The systern used was that devisad in the preliminary
(standardisation) growth experiment. The assessment of culturz growth

was the same as that chosen for the definitive growth experiment above.

6.4.8 <Istimation Of Serum Cholestarol:

Total serum cholestersl was zstimated by the Cephalin Cholesterol
Fldoculation technique. The method was that of Hanger (1529), CZommer-
cially obtainad cephalin - cholesterol antigen (Difco Laboratories,
Detroit, Michigan) was msed. Flocculation was read after 24 hours in the

dark.
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The growth indices of the organism in the various human sera
included in this study together with the corresponding seruin cholestersl

levels were subjected to statistical correlational analysis.

6.5 §esu1ts:

Table 18 lists the mean valuas of the total serum cholecterol levels

and the corresgponding growth indices for £. histolytica in sera from the

various groups of individuals sxaminzd, Figures (52 & A%b) give the
scattergram of the indices and serumxm cholesterol levels together with
the linsar regression equations. The results of this experiment show
that the sera from women in the early puerperiun anc pregnant women,
especially those in the last trimester have the highest serum cholesterol
levels. It was also observed that the same sets of sera have greater
growth indices with mean values of 1. 37 and 0. 97 respectively.

A statistical correlational analysis of the data gives a linear
regrescion between the serum cholesterol levels and the growth indices

of the organis.ac in human sera .

The regression equations being:- #¥(X = .0063y =».1383)
*by.x = 02,0063y - 0.1683 (Regression of x ony)
br.y = 98.4x + 76.8 (Regrescion of y on x)

wharz y represents the gsrum cholesterol level, and x the growth incdex,
The coefficiant of correlation r = 3, 3, shows that the seru.n cholesterosl

levels and the growth indices are highly pesitively correlated.
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The correlation coefficient is very esignificantly different from zero
(t = 12.34%4; p£ .031) on 93 degrees of freedom.
The resulte thue chow that hizgh levels of seru: cholesterol enhance

the growth of I. histolytica (Strain HN:IE 16) in-vitro employing sera

from various sources,

6.6. Comments:
For some time it has bean known that cholestersl is 2 nutritional

factor for Z. histolytica (Griffin and i[cCarten, 1943; Reee, Dozicevich,

Reardon, and Daft, 1944; Snyder and Mzleney, 1943). It has been found
that it also increase virulencz (Sharma:, 1959). Singh (19%3) was able to
induce a non-pathogenic strain to bzcoine invasive in the intestine by
adding cholesterol to the culture, - This hedidby washing and incubating
the cultures for 24 hours in the presence of cholesterol and also by
inoculating the washed paracites into rats wh.ich had previosusly been fed
with choleste rol,

The data outlinad in the introductory paragraph to this chapter provide
the basis for thic aspect of the study, but there are also other rclate
observations. First, there is clinical immpression of some positive
correlation between cholesterol and haeimatogenous extra-intestinal
amocbiasis (Fi2gl ot. al., 1941). The results of this experiment confirm
and subsctantiate this clinical inprescion as shown in the accompanying

scattergram and the equations of linear regression (Fige 23aans 23b),
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Secondly, the organs in which extra-intestinal amocbiasis is frequent
arc the liver and brain, both of which contain high concentration of
cholesterol in the tissues (Rathmann, 19£3). Also the greater part of the
synthesis of cholesterol takes place in the liver (Could and Taylor, 1950).
Thirdly, during the period of life in which hepatic amozbiasis occurs with
greatest frequency, the blood level of cholesterol is higher in men than
it is in women (Flores-Earroeta, Nunez, and Eiagi, 1359; Lewis, Olmsted,
Page, Lawry, Mann, Stare, Hanning, Lauffler, Gorden, and Moore, 1927).
Lastly, ever since the report by Jimencz (1874) it has been observed
that the beginning of hepatic abscess occurs most often after a "disorderly"
meal with large alcoholic intake. Dock (1957), and Kinscll (1853), state
that the intake of large quantities of animal fat raisés the level of
cholesterol in the blood. In alcoholics without hepatic cirrhosis, the
concentration of hepatic cholesterol is elevated (Ralli et. al., 1941).
Possibly this also occurs in the undernourished, since their liver has
a greater quantity of fat than does the liver of normal persons
(Sepulveda, Hernandez, and Rojas, 19£7).

All the evidences adduced in the foregoir_lg paragraph point to the
possible role of cholesterol in the pathogenesis and perhaps severity of
amoebiasis in general. It would, however, be mor: interesting to know
whether cholesterol levels can in any way explain the undue severity of

amoebiasis in the puerperium and pregnant states. An indirect evidence
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for this possibility lies in the finding of high cholesterol laveals in pregnant

=~
)
and women in the early puerperium. This finding agrzes with that of

| Sy

Watson (1957) and Tyler and Underhill (1928). These workers found total
serum cholestzarol to increasz progressivaly throughout pregnancy and
remained elevated through parturition and the early pusrperium.

At this stage, it is tempting to equaté the severity of amoebiasis
during pregnancy to the elevatad serum cholesterol ecpecially in the light
of findings in this chapter. On the other hand, it is equally tempting to
suggest that the severity is due to the generally increased concentration
of various steroids known to occur during pregnancy.

The:tter observation is prompted by the findings that steroids in
general tend to aggravate or increase the severity of amoebiasis
(McAllister, 1962; Mody, 19£9; Iisert et. al., 1959; Kanani and Knight,
1969). It is most likely that both cholesterol and stzroids have the same
or similar influence on amoebic lesions. This is not surprising, since
cholesterol is the source of the steroids found in increased amounts in the
circulation of normal pregnant patients (DeAlvarez, Gaiser, Simkins,
Smith, and Bratvold 1959). Furthermore, Adlersberg and co-workers
(1950 and 19%5), showed that thzs administration. of cortisone produces

an increase in total serum cholesterol.
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From the foregoing results it would appear that serum cholesterol
level is one of the factors responsible for the severity of amoecbiasis
during pregnancy and the puerperium. However, it is well accepted
that pregnancy produces a state of nutritional, horrmonal, circulatory
and emotional stress, the quantitative importance of any or all of which
is yet to be determined. It is, therefore, possible that other serum
factors may still be operating in the severity of amoebiasis during
pregnancy. For this reason, a study of the effect of sterols other than
cholesterol will also be of interest to determine whether they also
possess the property of altering the virulence or whether it is solely
confined to cholesterol. For instance, sitosterol which has a chemical
constitution like that of cholesterol but possesses the property of
binding the latter in the intestine, should also be investigated.

Meanwhile, the finding of the possible role of cholesterol in the
severity of amoebiasis can only be regarded as tentative. A more direct
possible factor is therefore, being s&ught in the immunological studies

in the following chapter.



TAEBLZ 17 RELATIVZ GROWTH ZFFZCTS OF SIRUM SAMPL 45 FROM
VARIOUS HUMAN SOURC3S ON INTAMOZBA HISTOLYTICA
(STRAIN HN:IB 16) IN-VITRO

GROWTER INDIX ¥¥¥
GROUPS OF INDIVIDUAL No, Tested
RANGZ | MIZDIAN MBAN + S.D | 7 with G.1.
] Less than 0.9
Adult female Preg, / ;
Puerperium 48 0.25-2.66 1 0.99 + 0,07 40
Adults (Indigenous Male/
FNP)* 20 0.25-1.50 0.78 0.73 + 0,06 60
i
- CORD Blood 22 10.20-1.00 0.50 0.44 * 0.44 80
i
1
AMOZERIC Liver Abscess 10 0.25-).75 0.33 0.32 + 0.22 100
* FNP Female Non-pregnant

¥ 5.2, = Standard Deviation
*¥% Growth Index (GI) Culture growth in test serum (Vt48 = Vto) TC

Culture growth in standard serum (V* g " Vto) SC
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TABLZ 18; SZRUM CHOLEZSTZROL AND GROWTH CF ANTAMOZBA

HISTOLYTICA IN HUMAN SZIRA

GROUP OF No. of ZRUM CHOLISTZRCL GROWTH IND X
INDIVIDUALS Samples LEZVEL '
Mean | Standard Mean Standard
Value | Deviation Deviation
Maternal BRlood
(normal deliveries) 25 198 47 1,97 0,94
Pregnant Women 19 179 41 0.97 0.50
Miscellaneous (Sic
Males and 5 non-preg) ‘15 166 50 0.72 0.36
normal females
Adult Male
Rlood Donors 21 117 40 0.53 0.24
CORD RLOOD
(Normal deliveries) 15 80 50 0.51 0,38
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RELATIVE GROWTH EFFECTS OF SERUM SAMPLES
FROM VARIOUS INDIVIDUALS ON E HISTOLYTICA
(Strain HN 1B 16)
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SERUM CHOLESTEROL LEVEL AND GROWTH EFFECTS OF
ON E - HISTOLYTICA (STRAIN HN:IB16)
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SERUM CHOLESTEROL LEVELS AND GROWTH
EFFECTS OF SERUM. SAMPLES ON
E - HISTOLYTICA (STRAIN HN:IB 16)

Regression Equation M-96-4,+ 766
\J =Serum cholesterol level
x =Growth Index

Coefficient of Correlation » = 0:80

‘é (Significance of r) t =12-34 (98degrees of freedom)
300. P« . 001

050  1.00 .50 200 250
Growth Index

Fig. 23b



CHAPT IR VII

IMMUNOLOGICAL ASP iCTS OF AMO iBIASIS

SICTION I: Characterization Anc Antigenic Reactivity Of I, h, Ixtracts:

7.1 Introduction:

The findings in chapter six give an indirect indication that serum
factors may be of importancz in the consideration of the cause of the
severity of amnoczbiasis during pregnancy and in th2 pucerperiuia, The
suggestion made in the chaptor concerning steroids which are known to

{
aggravate the severity of the discase is also worthy of nﬁte. This is so
because, steroids belong to a class of agents labelled 28 "izamuno-
suppressive agents'. The fact that cholesterol which was found to be the
indirect agent, mentionad in the chapter under reference, is related to
the so-called immuno-suppressive agents (steroids), encourage 2 further
search for a more direct serum factor in immunological studies.

Attempts, are therefore, inadc in the present chapter to evaluate the
role of humoral immunity in the severity of amoebiasis in general and
during pregnancy and the puerperiun in particular. It has b:en shown
that a wide spectrum of antigenic substances must be released into
circulation during the course of amozbic infection (Sen, Mukzrjee, and
Ray, 1961; Kessel et. al., 198E&; Auzrnheimer, eot. al., 1962; Meerovitcn
et. al., 1987; and Goldman et., al., 1887). It is also clear that many of
these substances are capable of pramoting immune response, but the nature

and potency of these antigenic substances are still controversial,



=" k850=
Various spzculations and suggestions have been made regarding these
controversial aspects of amocbic antigens, Thus Lewis and Kesesel
(1967), suggcsted the use of high molecular weight antigens for cqually
high antigenic activity; Atchlcy and his co-workers (1962), advocated for
the strong standardisation of antigens before utilizing serological tests
for the diagnosis of amoebiasis. Ali Khan (1968) indicated the need for
fractionation of amoebic antigens for morec precise results of similar
tests in amocbiasis.

Considering all the foregoing pointe together with the fact that
amocbic antigens are not available on the market at the tine of this work,
it was decided that amocbic antigens be& prepared and characterized as
much as practicable before use. This is in accordance with thc suggestion
and the gencral belief that it is important to characterizz the antigenic

complexity of any diagnostic and immunogenic materials.

7.2. Preparation Of Amoecbic Antigen(s)

7.2.1. Materials And Methods:

Amocbaz Strains, Culture Media And Cultivation:-

Four strains of 3. histolytica isolated from human fasczs as

describead in chapter five, were used for the preparation of antigen(e).
These local straine are (i) HN:IF &, isolated from the stool of an cleven
year old girl with acute amoszbic colitis. (ii) Strain HN:IE 3 (Eospital

No. 10736) - an adult male patient with amoebic colitis; (iii) Strain



HN:IE 10 (AD 109359)-isolated fro.x the stool of a five- month pregnant woman
suffering from acute amoebic dysentery and (iv) strain HN:IE 4 cultured

from the contents of an amoebic liver abscese from an adult fe nale patient
admitted to the Madical Unit of University College Hospital, Ibzcan.

The method and medium for cultivation were those of Robinson's with
some modifications as already noted in chapter £, Hors: eerum obtained
frozn Burrosughs Wellcome (Wellcoms Reagents Linited);, was used in the
mass cultivation of the organism. The cultures were monitored periodically

for the presence of contaminants, <xamination for fsch. coli was included

as an integral part of the preparation of the antigen(s). Agar-plating on
McConkey medium was used to confirm Isch. coli as the sole concomittant
organism in the culture medium,

The strains were maintained in screw-capped bottles (168 mm x 65 mm)
containing 10 ml. of medium incubatad upright at 37°C. Transfers and
doubling subcultures were made on alternate days until sufficient numbers
of cultures were available for subculturing into larger bottles ready for mass
cultivation. Growth was visible macroscopically as greyish whife deposit.

Large scale cultivation was carried out similarly in 200 ml screw-
capped Zrlenmeyer flasks containing 50 mls of medium; and/or 250 ml
screw-capped bottles containing similer arnount of modium. The cultures
were incubated at 37°C. The flasks /bottles were inocubdted with the

content of two smaller bottles with approximatcly 1 x 106 to 2% 108
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amoebae from 43 hour old culturcee and cultures 'harvestzd! 43 hours

later (Fig. 2¢)

ixtraction Cf Antigens:

The culture bottles were chilled quickly by immersion ior 13 mins
in iced ethyl-alcghol to dislodge arnocbac adhering to the glass.
Trophozoites from 43 hour-cultures were pooled and washad four to six
times by mixing with 0, 25M sucrose, The amockas weres concentrated by
centrifugation (at 2502 for 10 mins. ) and resuspended in pH 7. 2 phosphate
buffered saline. DTuplicate counts of amoecbae were made by mcans of
haemocytometer, The suspension was adjusted to concentration of 3X1 DS
amoebae/ml. on the basis of the hacraocytometer counts of viable organisi .
Harvesting cduring the period of exponential growth as . etermined

during the establichment and propagation of I, h. in-vitro, was among the

precautions taken to ensure that the greater nuiaber of the amoczbae included
in the antigen preparation were viable. Cthers include exa:mination for
motility, normal cytology and a reaction to a supravital stain as detailed
under the culture methods in chapter &.

Initially, the amocbae suspension were ultrasonicated for 1-2 minutes
in an iced-water bath by the use of an I/iS% ultrasonic disintegrator
(20 K Hz, 100-W; Measuring an< Scientific Tquipment Ltd., London,
Tngland). Preparations were centrifuged at 42500 revolutions per min, for

30 minutes in the cold, to remove the remaining particles which were
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Fig. 24. Different (Local) Strains of

Cultures







discarded. The opalescent supernatants were quickly frozen and stored
at -20°C to -70°C.

Alternatively, the washad sadiment was transferred to smell rubber
capped bottles and stored temporarily at -7 0°C. Further preparation of
antigen was thereafter carried out by thawing the materizl indiced alcohol
tath so as to disintegrate the amocbkbae., The material was then centrifuged
at 1£00z revolutions per minute for 4° minutes in the.cold., Ths supernatant
was ultrafiltered through cellulose dialysis tubing of 3/3%-inch diameter
under vaccuu.n of $to 10 ¢cm Hg at 4°¢ (Fig. 25). The extract was
centrifuged once more for clarification and stored in a vial at -70°C.

The extract is dispensed in 2. &£ ml.ampoules, for long-ter:n preserva-
tion, and the contents frozen in & freezer at -70°C. Free ¢-drying was
done in Tdwards Centrifugal Freeze Trying Apparatus (Spsadivac Model
5PS Gallenkamp), the shelf temperature was maintained at 3°C for eight
hours, after which the ampoules were sealed under vaccuum,

The total peotein contents of the antigens were determined by the
Biuret methods (Kabat, 1964),

The extracts of @sch. coli - the sole concomittant organiem in the %, h,

culture medium; was prepared and disintegrated by somc oscillation 20 K¢/
8cc for 30 minutes. After centrifugation at 4500 revolutions per minute,
the supernatant was concentrated by ultrafiltration as described above

for amocbic =ntigen(s).
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Fig. 25

Vaccuum Pump showing ultra-~filtration of E.h.antigen
using cellulose dialysis tubing 8/32- inch - diameter.
(Appendix 4 refers).
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7.3 Antigenic Specificity And Characterization Of 2.h, Ixtracts:

7.3.1 Rabbit-Anti-Amoebic Scra: Isamunization of rabbits with . h.

antigens was carried out by the use of . h. antigens prepared from the local
strains established and described in the course of this study. The amoebae
strains grown in in-vitro culture for 36 to 48 hours consisted of trophozoitcs
and occaegional cysts.

Foth disintergrated amocbaz (of known protein contents) and 'intact!
organisms obtained from in-vitro cultures (a total number of 3 to <
millions amo=bae) were used as antigens for the purpose of raising anti-
amoebic serum from rabbits, The antigens were separately injected into
paired adult rabbits (Rl - Rd) according to the following programme:

In each case, after harvesting the amoebae from culturz, they were
washed in normal saline and ¢incentrated by gentle centrifugation 500 to
3800 rpm for 10 minutes, This process was repeated three tiines.

(a) On day 1, after withdrawing 1 cc of blood intra-cardially, a rabbit
from each pair received 1 ml. of 2.5 x 1-{)ﬁ amoebae, given in both footpads
and subcutancously in the thigh. In the “th week t_h;—': same rabbkit was given
a second injection of 0.5 ml. of packed amoebac containing ? x 10° amocbae/
ml, subcutancously and three days later given 0. & inl of packed amoebae

containing 1 x 108 amoebae ml. intramuscularly.



= 172 -

(b) The sacond rabbit from each pair was given a total of 3-4 million
amocebaz given as five intravenous injections spaced at 4-day intervals,

On thz 7th day after the last injection a test bleeding of 3-4ml of blood was
taken from the marginal vein of ear from each rabbit to obtain antiserum.

Four weeks after the last injection each rabbit was given 2 booster
dose 1 ml of 2 mg/ml antigen thoroughly e¢mulsified in an cqual volum:c of
complet: Freund's adjuvant (Appendix 7); and administered in nultiple
sites. Flood taken on each occasion, was allowed to clot and scra were
szparated in the cold by centrifugation. Tha potency of the anticera was
tested by agar-gel diffusion against the locally prepared I.h. antigen(s)
of different protein concentrations (Fig.og'). Satisfactory blood ccra were
preserved by adding few drops of 0.1 merthiolate and then stored at 4°C
until used.

Specificity of each batch of antigen and anti-amoebkic rabbit sera were
tested against rzference antigens obtained from abroad. Th2 latter included
few ampoules from Dr. Powell and about a total of 1 ml of antigen fro.n
Park Davig (prepared respectively from TKE; and 200:NIH/HK 9 straine

of I, histolytica. Further studics on specificity were carried out by

absorption methods as would bz described later on. All these studies were
made before the antigens were used for inmunodiagnosis of human Fro

amoecbiasis,
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Fig. 26a.
Agar-gel showing reaction of Rabbit - anti-©.h, sera

with @.h. antigen in Bentral wells.
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Fig, 26b
Agar-gel plate showing reaction of Rabbit - anti-Zh

Sera at different dilutions.
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7.3.2 Absorption Studies:

These were carried out in four different stages as follows:

(a) Absorption of rabbit antiserum and sera from cases of amocbic
infection with <sch. coli antigen. Human and rabbit anti-sera were
absorbad with each antigen for onz hour at I373C and overnight at 6°C,
About 1 I_nl of serum was added to a thoroughly washed Isch. coli culture,
mixed thoroughly, and centrifuged after having been kept at the above

mentioned temperatures. The absorbed sera were later tested with

Z. histolytica antigen(s) using gel diffusion technique. An unabsorbed

serum specimen was included as a control, Normal human serum was
also used as another control. The antigen was replaced by normal salinc
as control in some of the tests,

(b) Absorption Of Antisera With Amoebic Antigen(s):

Amoebic antigens were addad to both sera from known cases of amoebiasis
and also to rabbit anti- . h. sera, kept at the above mentioned temperatures,
and centrifuged. The supernatant in each case was then tested against
amoebic antigens side by side with unabsorbed sera and normal human

sera and unimmunized rabbit sera as control. :C)ther experiments were
performed using anti- Zgch. coli rabbit sera against locally prepared
amocbic antigens to exclude possible cross-reactivity and therzby

ascertain the specificity of £.h. antigens.
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7.3.3 Physico-Chemical Analysis Of Amocbic Ixtracts:

7.3.3.1 Sephadex G- 200 Fractionation Of Antigen(s):

Antigen of strain HN:IE § (total protein 10 mg) equivalent to 209 x 10"

amoebae/ml was fractionated by gel filtration on sephadex G - 200
(Pharmacia, Uppsala, Sweden). Thz fractionation procedure was performead
thrice using 2 ml of antigen esach time. This volume of antigen was passed
through a column (1.5 x 55can) of sephadex G-200. The column was
equilibrated and eluted with 0. 01 phosphate buffer pH 7. 4 containing J.1%
merthiolate. The flow rate was adjusted to 10ml/hour and &ml fractions
were collected by means of the LKE fraction collector equipped with a
Uvicord assembly, set at 259 .nj{ and a recorder. The cluted fractions were
read at 260 and 230 npt in a Beckxman Sp 500 Spectrophotometer. The
readings were plotted against tube numbers/volume in mls.

Using the graph, the contents of the tubes were pooled to form the
fractions. After pooling, the fractions were concentrated to the original
whole antigen volume by ultrafiltration using 8/32-inch visking tubing. The
various fractions were compared with each other and with the whole antigen
by means of agar-gel diffusion test. . The effects of total protein concentra-
tions on the elution pattern was examined by repeating the fractionation with

different batches of antigen(s) prepared from the same strain of Z. histolytica,

but containing & mg and 12mg/ml protein instead of 10mg/ml. The last
batches were kept longer with the resultant callection of greater numbers

of tubes.



O -

7.3. 3.2 3stimation Of Diffusion Coefficient Of &, h. Antigens:

(Using Double Diffusion From Troughs At Right Anglas)

An agar layer 4mm deep on 2 flat glass plate 10 x 10cm was prepared
with two thin rectangular troughs at right angles to one another, but
separated by 1mm. Stainless stecl template bars 1. 25¢m in width and
10cm in length were placad at 30° face downwards on the glags. Difco
agar 1. 5% w/v prepared in /15 phosphate buffered saling pH7. 2 containing
0. 1% merthiolate was poured onto the glass with the templates in position.
The templates were then carefully removed without disturbing the agar
after it had set. The arrangement resembled that described by lek (1949).

Zqual volumes of amoebic antigens and rabbit anti-amocbic serum
were then placed in the trough. These were allowed to diffuse in moist
chamker for 43 hours and photographs taken. The angle between the
precipitin line and the antigen trough was measured with 2 protractor to
within _;_0 on an immage enlarged geveral times, projected on to a walled
cardboard screen (Fig.28 :). With 2 known value of diffusion, cocfficient
of antibody (.:"Jab) rabbit globulin (Kabat, 1864), the coefficient of diffusion

(Dag) of amoebic antigen was calculatzd.

7.3.3.3 Diffusion Method For Zstimating Size Of 2.h. Antigen:

Flat sheets of 1, 5% agar gel were prepared as in experiment (... 2)
above. A row of holes 7-8mm diameter, and about 5inm apart were cut

with a cork borer. These holes were filled with solutions of imolten agar
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at 190°C made up at various concentrations (ranging from 2 - 7%) in the
came buffer as the agar sheets., After setting at room temperature, cores
3-4mm diameter were cut from the centre of each agar plug, lecaving
cylinders with walle approximately 2am thick. A narrow trough for
antiserum wag next cut in the agar sheet about 7. tmm from the row of
cylinders and the plate set asidz for 24 houré in maoist chamber in the cold
for the gels to 'mature' and attain stable and reproducible properties.

Antigen solution was then placed in the cylinders and antiserum in the

trough. Rezaction was allowed to take place in most chamber for ' 2-3 days.

7.3.3.4 Ultra-Violet Absorption Spectra Of Z. histolytica Antigens:

The ultra-violet absorption spectra of thz whole antigen(g) and fractions
were examined between 200 and 340mj ueing the same Spectrophotometer
Sp 500 mentioned abkove. This was done by taking readings at various
wavelengths starting from 200mjf running through the stated range and then

plotting the results as the 'Absorbanca! agsinst wavelengths.

7.3.3.5 Immunoelectrophoretic Separation Of 2. histolytica Antigen:

The locally prepared %.h. antigens were subjectad to immunoelectro-
phoretic analysis using 1. 2% Oxoid Noble agar an& Veronal buffer pH 8. 6.
The technique of Williams and Grabar (1955) and Grabar (1959) was used
with only slight modification. Agar was prepared at a concentration of

1. 2% in Veronal buffer pH 8.6 and  ionic strength 0.5. A potential
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29b SUMMARY OF IMMUNODIFFUSION TESTS FOR AMOEBIASIS.

AGAR— GELL REACTION IN AMOEBIASIS
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q { 0 REACTION OF IDENTITY
WHOLE E, h. ANTIGEN
STANDARDISATION OF E.h. ANTIGENS AND CHROMATOGRAPHY
BY IMMUNODIFFUSION FRACTIONS 1 and 2
Ag Dilutions Vs Rabbit Anti-E.h. Serum
1 = 1st Fraction
2 = 2nd Fraction

5§ = Whole Antigen

“ " Immunoelectrophoretic analysis .
of E.h, antigen V8 Amoebiasis Serum.



=, 5. H. Antigen Control Studies
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DKB (E.h.)

2. coli Antigen
Strain HN:IB 5
HK 9

Horse Serum
Strain HN:IB 16

Human Amoebiasis Serum Upper Trough

1Iiahhit-anti-!;’.h. Serum = Lower Trough
v

% Agar ring

s

SIZE OF ANTIG &N
COMPARISON OF DIFFUSIONS
Ag/Ab. Trough. Agar geol



- 182 -

DETERMINATION OF o
CO-EFFICIENT OF DIFFUSION -
OF E.HISTOLYTICA ANTIGEN -
BY TWQ DIMENSIONAL DOUBLE 2
DIFFUSION PLATE TECHNIQUE ¥
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RT. Angled Troughs = (Gel diffusion) Method
For the determination of caefficient of
diffusion of E.h, antigen

Vertical trough - E.h. Antigen

Horizontal Trough - Rabbit-anti-IZ. h. Serum.

8! Characterization of £, h. Antigen
Absorption (Heat Test)

RT.n = Ag. at room temp.,
e = o
.1‘6 ) l[.)(] . 69H = Amoebiasis
El1 = K, coli absorbed antigen Serum
at room temp.

E2 = E.coli absorbed E,h, antigen at 56°
E3 F. coli absorbed E.h. antigen at 100°
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difference of 6 volts/cm of agar over a period of 2 hours at room
temperature allowed adeguate differentiation of the g and &5, and
E-globulins of human serum (included as a marker).

Lines were developed with the anti-emoebic sera raised in rabbits,
The agar slides were kept in moist chambers at room temperature
(19°C + 2°C) for 8-4 days. Most of the precipitation arcs devzloped by
this time but a few required up to £ days. Elides were washed in saline

for 5 days and photographs taken afterwards.

7. 3. 3.8 Ouchterlony Immunodiffusion Test (Agar:gel:)

Locally prepared £. histolytica antigens were diffused in agar gel.

against various dilutions of sera from differsnt sources:

(i) human sera from patients with liver abscess/colitis;

(ii) human sera from symptomless cyst carriers;

(iii) human sera from blood donors (UCH, Ibadan, Elood Eank);

(iv) Antisera raised in rabbits against &. H. in cultures;
The double diffusion in agar was performed as described by Ouchterlony
(1983) using a solution of 1. 2% purified agak (Diffco Laboratorics, Cetroit,
Michigan) with 0. 1% Merthiolate in PES pH 7. 2. | Patterns were cut out in
the agar gel with a template sinilar to that described by Gell (19£7) anc
‘Southill (1962). Approximately 0. 5fiml of appropriate antisera were
placed in the large central wells and about 9, 2 Aml of test sera or

amoebic antigens were placed in the peripheral wells. The precipitin
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lines were allowed to develop in a moist chamber at 18-20°C. They were

read on 2 viewing box at 24, 43, and up to 72 hours,

7.2 Resgsult s:

7.4.1 Serological Activity Of Antigens:

Adequate precaution was taken in choosing each step in the preparation
of the antigens to ensure the retention of maximum antigenic activity in the
extracts. Ultrasonication, freezing and thawing are among the different
methods of disintegration of amocbic trophozoite or cysts which lend
themselves to ecasy comparisons. For th2 purpose of such comparisons,
agar gel diffusion test was sclected,

Although this method is said to be insensitive, it is specific and gives
information about different antigen-antibody systems. Using thig serological
teshnique it was shown that the extracts from the local strains of IEEE

3, histolytica are immunogenic and capable of exciting antibody formation

in rabbits. Comparison with antigens obtained from other strains from
abroad notably strains HK 9 and DKE give reactione of identify on agar gel
with the local extracts (Fig.29). There was no appreciable difference in
this reaction as regards the method of isolation of the antigens.

Extracts obtained using both ultrasonication and the method of freezing
and thawing, give precipitin patterns consisting of lines ranging from two
to five in number depending on the batch of antigens or sera employed

in the tests. h



(To Face Page 186),

Fig. 29 a
Agar-gel plate showing the immuno diffusion reaction

Fig. 29b - Summary of Immunodiffusion test for

Amocbiasis.
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7.4.2 Absorption Studies:

Absorption of both rabbit antisera and sera from patieats suffering
from amocbiasis with antigens, removed the precipitating antibody in agar
gel diffusion test. On the specificity of the E.h. antigens, both the patientc
sera and anti-sera raised from rabbits gave no precipitin reaction to

bacterial associates in the culture medium (Fig. 29a).

7.4.3 Physico-Chemical Analyses Of Amoebic Zxtracts:

7.4.3.1 Column Chromatography:

Sephadex G-200 scparation of . h. antigens gave five peaks of proteine
(Figs 30 a&b). Only two of these have major 280mu absorbing peaks; a
relatively sharp peak fraction I and a broader peak fraction V. Agar gel
diffusion tests show that fractione I¥ and V are devoid >f any precipitin
activity (Fig. 3:0b). Fractions I, II, and III have one commnon pracipitin

line §=7% %",

7.4,3.2 Ultra-Violet Absorption:

In addition to the distinct physico-chemical properties which were
utilized in separating the various components, _,_E__i}_ antigens also exhibit
marked differences in their absorption of ultra-violet light. The ultra-
violet absorption spectra of the antigens and their fractions examined
between 200mpy and 400my using Eeckman's Spectrophotometer are shown

in Table 19 and (Figs-.’j"a-) i+ The absorption spectra differed both
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qualitatively and quantitavely. The two fractions that are reactive in gel
diffusion test, as well as, the whole antigens have optimum absorption
between 260my and 280my. The curves of these reactive elements in the
antigens reveal reasonably well-defined minima at about 253 m{] and
maxima at about 278mJ{. On the other hand, the curves of the least or
non-reactive fractions (in agar gel) revealed only broad and gradual
changes in slope similar to that exhibited by conjugated proteins. In generzl

the curves of the absorption spectra of the intact &, histolytica antigens

and the reactive fractions are similar (separately) to the absorption
spectrum of Deoxy-E-methylcytidylic acid at pH 6 - 12 (Ecaven, Holiday,

and Johnson, 1955),

7.4.3.3. Coefficient Of Diffusion:

In general, it appears that the number of precipitin lines is dependent
on the protein contents of the antigens and also on the antibody concentra-
tions of the sera tested. The coefficient of diffusion of the different

components of amoebic antigens range between

2

-1
3.1 x107 and 28 x 107 cm® sec (Appendix 3 refers).
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Sample 2mls E. histolylical antigen
(strain H.N.B.5 total protein 10mg)

Resin:-Sephadex G -200(140x 4004 mesh)
Column dimension:-1.5x56cm
Elution buffer 0-15m PBS pH 7.2
Temperature 19°C£2°C
Flow rate 10 mi/hr
10 ml fraction collected
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Fig. 30b.
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ABSORPTION SPECTRA OF E.histolytica (WHOLE) ANTIGEN
AND FRACTION —

(SEPHADEX G 200 COLUMN CHROMATOGRAPHY HN:-1B5
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Fige. 32a.
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ULTRAVIOLET ABSORPTION SPECTRUM
OF ANTIGEN

TR 25 (STRAIN) PREPARATION Img /ml
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ULTRAVIOLET ABSORPTION

SPECTRUM OF ANTIGEN
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19

AESORPTION SPICTRA OF INTAMOZIEA HISTOLYTICA ,

(STRAIN HN:IE 5) WHOLZ ANTIG N AND FRACTIONS,

Wave

Length | Whole| 1st 2nd Srd 4th 5th 6th
210 1.93 1,72 1.85 1.850 2,00 2.00 2:00
220 1,90 1.43 1,65 2,00 1,70 1,68 1.90
230 1.68 1,07 125 1.70 LA7 1.12 1.38
240 0.54 0.695 | 0,785 | 1,2¢ 0.695 0.675 0.824
250 0.79 0,565 | 0,630 | 1,030 0.252 0.243 0.283
260 0.80 0,511 { 0,570 | 1,060 0,097 0.085 0,097
270 0.76 0.477 } 0,540 | 0.903 0,062 0,057 0,049
280 0.57 0.438 | 0,525 [0.598 0,085 0.046 0,935
290 0.31 0.378 | 0,418 | 0,323 0.040 0,036 0.025
300 0.14 0.317 | 0.347 | 0.20% 0.033. 0,030 0,022
310 0.09 0.277 | 0,307 | 0.157 0.028 0.025 0.018
320 0.07 0.250 | .283 | 0,135 0.825 0.073 0.013
330 0.06 0.227 | 0.258 | 9,117 0.022 0.020 0.018
340 0,062 {0,177 | 0,187 | 0.087 0.021 0.020 0.016
350 0.088 |0.163 | 0.173 | 0.075 0.018 © 0,008 0.00%
360 0.053 |0.152 | 0,163 | 0,067 0.017 0.007 0.001
370 0.033 ]0.140 | 0,152 | 0,085 0.014 0.007 0.001
380 0,032 {0.135 ) 0.145 | 0.059 0.013 0.005 0.001
390 0.125] 0.137 | 0.052 0.012 0,005 0.001
400 09,1201 0,132 | 0,049 0.012 0.005 0,001
410 0.113] 0.125 | 0.032 0,010 0,004 0,801
420 0.092 | 0,120 | 0.028 0,010 0.003 0,001




- 195 -

7.4.3.4 Size of Antig_ens:

The molecular sieve method for determining the size of antigen show
that some components of amoebic extracts still pass through the porse
of 7% agar, This suggests that the extracts have components with
molecular weights far below onz million (Polson, 19£8). Since the size
of an antigen consists of the number of antigenic determinants (Mates
and Schulman, 1987) it is not known whether the passage of more
precipitin lines through high percentage of agar when rabbit-anti-amoebic
serum as opposed to serum from amocbiasis patient (Fig. 43) indicates
that I.h. is a stronger immunogen and therefore, of stronger reactivity

in rabbits than in the human.

7.4.3.% Immunodiffusion Technique:

This teet shows that:

(1) The extracts from the local strains of I.h. are antigenic.
They are capable of producing or stimulating antibody formation in
rabbits and of reacting with the horaologous antibody in-vitro

in agar gel. |

(ii) The antigens, irrespective of the strains of I.h. used in the

preparation, tend to produce mmore precipitin lines in agar gel when

reacting with sera of patiente with amoebic liver abscess.
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TARBLZ 20: COZFFICIENTS OF DIFFUSION OF INTAIMOZIEA HISTOLYTICA

ANTIGZN(S) USING THZ T TCHNIQUZ OF RIGET ANGLZ AGAR

GZIL ANALYSIS

PRZICIPITIN LINZS

STRAIN ANGLZ 0° DISTANCI X
N X 1 2 3 4 5 1 2 3 4 g

Reference .

Antigen 4,4 |51.5)50.4 {49.5 M6.6 |45 |3,55 | 3.8 | 4.1|| 4.75 | 5.4

HK9
1 | HN:B & 4 50 |44.1 | 40 | - - 189 149 561 = -
2 | HN:IB 8 6 [64.2 | 60 - |- - 136 42| - - -
3 | HN:IBR 9 4.4 b6.5 | 53 - - - 183 (441 - - -
4 | HN:IB 10 4.4 P6.5 | 58.85| 50.2 | - - 11,9 1217] 38} - -
5| HN:IB 12 3.8 (61 | 51.5| 48 | 44.2 39.5| 2 2.9 | 3.3|] 3.3 4.5
6 | HN:IB 16 5  |62«6 \51.5 R = - 132 |40, - - -

MEAN (1-6) | 4.9 169.95| 53.18} 46,14 - 3.1 | 3.85 4.23] - -

S.D, (1-6) 0.69 | 9.55! 5.27) 4.34 - 0.82 | 0.79; 0.99] - -

0° = Angle between Antigen trough and Precipitin linaeg,

Xg
Xb

Distance between the farthest point on ppt line and Ag trough
Distance of ppt. line from Antibody trough.
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The reaction in cases of acute amoebic dysentery anc in occagional cyst
passers, is confined mainly to thz production of one or two precipitin lines
which may be quite faint in moct cases.

(iii) There is no quantitative or qualitative differznce in the reactivity
of amoekic antigens in the sera of various grbups of amoschiasic patients.
In other words, the sera of male patiants, non-pregnant feiriale (of child-
bearing age) patisnts; ac well ag, those of pregnant emoebiacic patients,
show the same reactivity in ter.zs of the number of precipitin lines in gel
diffusion test. This ic so in as mmuch ag, these varioue group of patiente
suffer from the same '"form!' of the disease. It would thus appear that
the number of precipitin lines obtained in the gel diffusion tect would
depend on the concentrations of the amoszkic material in the tect antigans,
and also on the concentrations of corresponding antibody present in the
test sera. Thes immunogenicity of a:aoebic antigens in various animals

may be another factor to be considzared in the interpretation of these results.

7.4.3.8 Immunoelectrophoresis:

This test shows that amoebic antigens contain some proteins of

°§-2 alectrophorstic mobility (Fig. 34).



*.T.4.4 Clinical Application:

An analysis of the results of the clinical assessment of the locally

isolated I, histolytica antigen:z shows that about 937% of proven cases of

ameebic liver akscess; 43% of patients with symptoinatic amoekic colitic;
and about 3% of symptomless cyst paccare, have detectabls cerum antibocy

in agar gel diffucion tests (Table 30).

7.5 Commoents:

Thea findinge in this section cuggast that the-extracte prepared from

the local strains of I, histolytica are antigenic. They alco give an i

indication that thase extracts ares weak antigens in detecting antibodies to
human amoebiasic, particularly in amocbic dysentery. However, in terac
of potency, it can ke gtatec that the extracts eare reasonakbly potent
immunegens in rabbite.

The differsnce in the number of pracipitin lines produced in agar gel

diffusion tests, using 3. histolytica antizens to detect homologous antibodies

in the sera of patients with amozbic liver abecess on the one hang, and in
those with amoebic dycentery on th2 other hand, can ke explaine: on
several hypothetical basis. The strony antigenicity of the sxtracte in the
rabbitc, 25 chown bty the greater nu.zker of preacipitin lines paseing through
higher concentrations of agar when rabbit-anti- 2. h. sera, as oppossed to

sera from petients with clinical amocbiasis, are used, can also be

considered on similer basis.
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First, the interaction of the infzcting organisme with the intestinal
mucosa in the case of amosebic dysentery, inay have been so trancient,
possibly as a result of the rapid development of the acute diarrhoeal disease,
so much so, that there may have bezn little or no time for host immunolo-

gical response. This mechanisn: may account for the detection of greater

h, in

number of precipitin lines, and taerefore, detectable antibodiec to 2
greater number of patients with amcoeskic liver akscess than in those with
acute amoebic dysentary.

Secondly, the concept of antizenic disparity postulated for the metazoen
endoparacite, zaay similarly be employed to ezplain the phenomenon of
thic differential antigenic reactivity. Inthiz situation, it has been postulatec
(Dinsen, 1982), that iamuna responee is likely to favour the survival of
only those variants of the rmetazoan parasite which display a cufficiently
reduced antigenic disparity with the hoct.

The carrizr state in amocbic infestation can be concidarad ac an
“intimate association'’ between th: paracite or its products, with the host,
thereby rendering the former lesc antigenically foreign to ite host.

Howevar, desgpite the fact that _‘_;"._:_':1_. ic 2xztracorporeal ans intraluminal in

its host, if the foragoing analogy with the metazoan endoparacitec can ke

accepted then the process of immunolozical sclection postulatecd by Tineen

m

(1968) can be used ac an explanation for the occurrance of carrvier state

in amoebiasis, It has also been ruggaested (Dineen, 19883), that the

=
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foregoing process ke based on zither eimple loss of an 'mppropriste
antigenic charactar by the organism or an acquisition of the antizenic
character of th2 haet or both. In such a cirgumstance, the host fzils to
recognize the paracite as "foreign following possitly, the long andg
perhape 'intirmats acgociation' and, therafore, fails t> procucg antiboly,
to an agaent (namely : 2. h, or itz products) which ars no longer "foreign'
to it.

Lastly, the strong antigenicity of E. histolytica cxtracts in rabbite

w

deserves some commente, It is deducad as a priori consequance of the

hypothzeis in thz preceding paragrapis that the natural host will show

relatively little immunological responze to antigens chowing lesg antizenie

(1]

digparity with th2 host, For the salie of argument, the latter antizene meay

e regardad as "ho.nologous™ t5 the host antigens., Convergely, it is

ey

expectec that with the rabbit, which ic not 2 natural hoct fpr . nistolytica,

thers will b2 sarological responcec to 2 greater extent. Thig probably,

akove. This view is in accordance with the general concept taat the more
dictant ig, the cpecies relationchip betwean antig:’:n an” aninzl to ke
immunizad, the zrezater will be the immmun2 rasponce.

In the light of the foregoing, therefore, amoekic zxtracts miay be

considered as homologous antigangs in human amoebiasie anc ar such

very likely to b2 weak imnmunogzne,
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Ultra-Violet Absorption Spectroscopy:

In the present study, ebsorption spectroscopy has been employed as
an analytical tool and as a basis for deductions concerning structure. The

curves of the absorption spectra of the intact E. histolytica antigens and the

reactive fractions are similar (separately) to.the absorption spectrum of
Deogy -5-methylcytidylic acid at pHG6-12 (Eeaven, Holiday, and Johnson,
1955). In addition the intact extracis of Z.h, show selective absorption in
the wavelength 260mJ] region at pH 7.2. These properties suggest that
Z.h. antigens may have amongst others some physico-chemical properties
of the class of polynucleotides. It is well known that this class of compounds
are very prone to rapid enzymic degradation in the body (Humphrey and
White, 1970). It has been suggested by Plescia (1969), that it is unlikely
that the immunogenicity of a protein is either dependent on or is adversely
affected by enzymes such as proteases. In contrast, however, as noted
by these workers, the immunogenicity of polynucleotides might well be
limited as a result of their degradation by host nucleases.

On this basis, the spectrophotometric study which suggests a
polynucleotide structure for amoebic extracts, may be taken as a possible
additional premises which can be used to explain the weakness of £.h.

antigens.
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Size Of Antigen And Co-efficient Of Diffusion:

Size of antigen is the number of determinants it contains. An
antigenic determinant is defined as any chemical group or constellation
of chemical groups to which ¢g antibody can be made. There is evidence
that the greater the number and diversity of fhe determinants on an
immunogenic molecule, the greater is its immunogenicity (Simonson, 1970).
Accepting that immunogenicity is a function of the number of determinants
carried by an antigen as suggested by the work of Mates and his co-workers,
(Plescia, 1969), then there must be an explanation for the difference in the
gel diffusion reactivity of £.h. antigens when interacting with the rabbit
antiserum and human patient's serum. If it can be shown that every
precipitin line on agar gel represents the reaction due to separate antigenic
determinant, then one can suggest that £. h. antigens producing a greater
number of lines in the rabbit antiserum than in the amocbiasis patient's
serum, is a more potent antigen in the former situation than the latter.
This is in accordance with Plescia's (1969) view that the greater the
number of determinants an antigenic molecule has, the greater is the
response likely to be.

It appears at this stage, that the immunological system employed in
this section does not give any conclusive proof as to the low immunogenic

or antigenic activity of £.h. antigens. It has also been impossible to
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account for the severity of amoecbiasis in the puerperium and the allied
states, by the use of the same system. This is so, even after the
characterization of the antigens. It is, however, known that in intestinal
amoebiasis the trophozoites will be exposed to naturally accurring fluid
media such as mucous and faeces. It would b.e interesting to speculate

and perhaps show by future studies, that host resistance against the disease
might be a function of the coefficient of diffusion of the amoebic ''secretion"

or "excretion" products in the intestinal contents.

It should, however, be emphasized that all the foregoing
speculations are not in any way, meant to solve or explain the problem
of the severity of amoebizsic in certain clinical states. It would appear
therefore, that the characterization of antigenic components of amoebic
extracts embodied in this section is more or less an end in itself.
Consequently, it has not given any direct evidence for the role of immunity
in the severity of amoebiasis in the puerperium and allied states.
Attempts are therefore, made in the following chapter to search for a
possible direct immunological evidence which can be used to explain the
unusual severity of amoebiasis in pregnant women and women in the

puerperium,
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Table

20 G:z1 Diffusion Reaction In Human Amoebiasis

(i) Symptomatic Amocbiasis (Acute Colitis)

Szrial Name Szx | Hosp. Age | Datz AGD Remarks
No. No. (No. of L)
1 Amusa Rafatu F 1171168 A 16.2.63 0 28/52 Preg.
2 Human Adeyemi F 11357273 A [18.7.63 b Ca. rectum
3 Adzlabu Ishola M 204231 A - 2 -
4 Adisa Sikiratu F 1198441 A [13.7.68 1 Nephrotic Syn.
5 Murano Olaoye M 1208338 A [31.12.68 0 -
6 Salami Kudiratu FP!202874 A 11,9.68 (1)* Abortion 5/12P
7 Ogungbemi Moszs M 1198090 |53 [6.7.68 (2)* Hyp. H. Discase
8 Alabi Jom :s M 197987 |65 R2,7.68 (3)* Ca. Zthmoid
9 Ig= Olusola M - A - 2 -
10 Ogunrotimz Richards | M - A 14,7.68 1 Chronic diarrhoea
11 Umuagba Matthew M " 21 |23.8.68 0 Acut= colitis
12 Oseni Risikatu FP| 110866 A 18.8.68 (1)* 6/12 Pregn.
13 Akinola Risi FP, 105696 A |7.8,68 1 5/12 Pragn.
14 Otobhill John M | 185975 A }12.8.68 2 Am, Pos. Dys. Col.
15 Ogunsina Agbek:= F - A - (1)* -
16 Bzllo Adisa M - A 2 -
17 Akande Lawani M - A 0 -
18 Victoria Kazeem F = A 5.7.68 2 -
19 Adcosun Lamidi M 189608 24 112.12.68 0 -
20 Adeyemi Layi M - A = 0 -
21 Adeoye Ramonu M 213802 A 20.3.69 0 Z.h. troph., ++
22 Amolz Pusari M |LN7633 A 130.4.69 2
23 Akanni Gbadamosi M |203902 A 130.4.69 0
24 Davies Bamiaku M 1216129 35 - 3 Amocboma & Cut.
25 Oduntan Zlijah F 1220008 A |17.6.69 0
26 Fawole Abigail F [115767 A 117.6,69 (2)*
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Sarial Name Sex| Hosp. | Age Date AGD Ramarks
No. No. (No. of L)

27 Akanno Tijani M | 219193 A 124,.6,69 0 Ac. Am.+ Hodgkins

28 Owolabi Kehinde F| 194523 A 25.6.69 (1)* 6/12 P,

29 Ladepo Victoria F | 154998 A 26.6.69 0

30 Ayeni Oluremi FP| 109359 A |26.6.69 0

31 Obiszsan Salawu 180163 A 1.7.69 0

32 Yashe Gaya M 1219647 A 14.,7.69 2 C.M. 3.

33 Fajuyigbe Victoria F |218732 A 19.7.69 (2)*

34 Yaro Dogo M | 221400 A 11,769 0

35 Ogunsanwo Ayodele M | 149167 A |18.7.69 1

36 0. Olalckan M | 222062 A 120.7.69 0

37 Jsan ‘Salami M 221833 A 120,7.69 0

38 A. Dorcas F 1206890 A [22.7.69 0

39 Fayisitan Samucl M = 50 120.10.69 0

40 Adesina | ‘Olufunlayo F | 107893 A 123.3.70 0

41 Adaramodu Florence FP| 200634 2L 117.7.68 (1)* 27/12 Preg.

4?2 Fashina Rola F | 231588 A 127.1.70 (2)*

43 Soyode %lizabeth FP| 213685 A 129.1.70 0 6/12 Preg.

44 Ademiyi Tmily F = A 12.2.70 0

45 Odukale Adenike FPj 199139 A - 0 28/52 Preg.

46 C. O. Adesina F - A 120.2.70 2

47 Adeniyi Grace F 236028 A |5.3.70 1

48 Raji Sunmonu M | 205315 34 [11.3.70 0

49 Layiwole Sule M 25136 A ]11.4.70 0

50 Ogundipe Braimoh M | 162016 91 12.4.70 0

51 Basha Yakubu M | 237949 A 12.4.70 0

52 Famose Rufus M | 218744 A |7.5.70 0

53

54

54

* Parenthesis Indicate Very Weak Reaction,
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(ii) AMOEBRIC LIVZIR ABSCZSS

Serial Name Sex Hosp. Age Date AGD Remarks
No. No. (No. of L)
1 Olalere Adeyemi F 215442 A - 2 -
2 Ojo Paxzon M | 314634 A }20,5.69 3
3 Ojo Adeniyi M | 214992 A 6.6.69 2
4 iriyo Abiodun M | 220308 3 |27.6,.69 3
5 Afolabi Falilatu F | 192747 33 4,8.69 3 Asgpirate £,h, ++
6 Alimi Y :sufu M | 224774 A 122,9.68 5
7 Oy:zbanji Kazeem M | 198210 3% |20.10.69 4
8 Shishi Dennis M | 221647 A }15.7.69 5
9 Dansuki Ibrahim M | 220630 A |28.6.69 0 Aspirate yielded
T.ho++
10 Omoreghe Samu-l M | 2360)6 A ]13.3.70 (2) Zxtensive Fibr,wall,
(iii) SYMPTOMLESS CYSTS/TROPH JZOIT T PASSIRS
1 Oloshunde Salawu F | 191509 A |5.3.68 0
2 Salawu Muniratu F | 19961 A }14.8.68 0 Chronic Cholecyst
3 Fawomisan Olusola F | 189676 19 | 26.2.68 0
4 Amuwe Victoria F | 219372 A 10,6,69 0
5 Okuyemi Victor M | 216338 23 |10.6.69 0
6 Iz=gache Anthony M | 153757 29 110.6.69 0
7 Akinbola Jacob M | 170643 A [17.6.69 0
8 Adebayo Mary F | 168224 A 120,6,.69 0
9 Salami Fatimo F ) 164752 A 120,6.69 1
10 Salami Sabitiyu F | 206853 A | 1,7.69 0
11 Adecboya Joseph M | 218105 A 129.7.69 0
12 Adeyemo Bimpe F | 219891 A 117,6,69 0

Parenthesis indicate very faint reaction,



ST CTION II

RIACTIVITY OF HUMAN IMMUNOGLOBULINE IN AMOSBIASIE

7.6.1 Introduction:

As shown in the preceding section it was not poseible to use the gel
diffusion test as an index of investigation for the differential severity of
amocbiasis in different states particularly pi‘egnancy and the puerperium.
Further possible evidence was therefore sought in the antibody

stimulation to T. histolytica infections.

In connection with this search, it is interesting to note that in recent
years, multiple immunological t.zs,ts have become available for the
laboratory diagnosis of human amocbiasis. Among these tests are
complemeant fixation (Fulton, Joyne and Price, 1951); amochic gel diffusion
test (Siddiqui, 1961; Sen, Ghosh, Mukerjee and Ray, 1861; Atchlcy,
Auernheimer, and Weasley, 1963; Maddison, 1965; Maddison, Poweldl and
Tlsdon-Dew, 196E); haemagglutination test (Kessel, Lewis, Pasquel and
Turner, 1965; Maddison, Powell and Zlsdon-Dew, 196%; Milgram, Healy,
and Kagan, 1966; Krupp, 1970); Flourescent antibody test (Goldinan, 1966;
Jeanes, 1966; and Roonpucknavig and Neairn, 1967); and immunoclectro-
phoresis (Savanat and Chaicumpa, 1969); and bentonit= fluocculation test
(Tupasi and Healy, 1970). Although these various serological tests are
designad to detect specific antibodies in amoebiasis, relatively little is

known about the nature and significance of such antibodies.
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There is a growing impression based mainly on animal experimeonts
(Ali Khan and Mearovitch, 1963), that certain immunoglobulin classes may

be involved in the host responsz to T, histolytica infections. The report

by Maddison and her co-workers (1968) on the study of the reactivity of
human immunoglobulins in the sera of two patients with amogbic eolitis
provided some evidence for the possible role of humoral irnmunological
factor(s) in human amoszbiasis, It is known that about nin:ty per cant of
the immunoglobulin producing czlls of the lamina propria of the duodenum
and jujunum produce IgA (Grabbe and Heremans, 1966), but thc nature and
types of immunoglobulins produced during response to intestinal parasites

are virtually unknown, Furthermore, in-vitro culturc studies by

Nakamura (19589), and Abioye (1970), suggested the presence of growth

inhibiting factor(s) for T, histolytica in the sera of human subjects with

current or past histories of amoebiasis.

Various workers indicated that amocbiasis may be unduly severe
when it occurs during pregnancy and the puerperium (Homer and McNall,
1961; idington and Gilles, 1969; Odunjo, 1969; Lewis and Antia, 1369;
Duque, 1969 and Abioye, 1970); there are no data indicating whether or
not antibody plays any role in such clinical manifestations.

%
The study in this section is designed to evaluate the role of humoral

antibody responses in different individuals with special referaence to

pregnant/women in the puerperium, suffering from amochiasis.
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7.6.7 Materials And Mathods:

7.6.2.1 Study Population:

One hundrzd and nineteen specimens of human sera, obtained from
eighty-nine indigenous male and female adult Nigeriens as detailed below
were studied:

(1) Forty-three (43) patiants with amoebic colitis consisting of:

(a) Fifteen (15) adu meales

(b) Thirteen (13) non~-pregnant females of child-bearing age;

(c) Fifteen (15) pregnant women at various stages of pregnancy
(2) Zleven (11) adults suffering from amoebic liver absczss., Two of
these were females.

(3) Seventeen (17) adult symptornless amoebic Z.h. passers and
(4) Zighteen (18) adult patients suffering from conditions other than
amoebiagsis (sick controls).

The remaining set of specimens used in absorption and follow-up

studies were obtained from the individuals in groups (1), (2), and (3) above.

7.6.2.2 Characterization Of Antibody In Amoebiasis:

(2) Chromatography

Column cffluent were passad through ultra-violet absorptiometer,
and the absorption measured at 2 wavelength of 259mU (Uvicord LKE

produkter Ab-Stockholm, Erommel, Swzaden).
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S5ml of each of the three sera from amocbiasis patients used in
this study was fractionated separatcly by passage through Sephadex
G-200 according to the method of Flodin (1962).

Sephadex G-200 Columnn; 30 mg of dry sephadex G-200 (Pharmacia

Uppsalla, Sweden) was weighed into about 2% litres of ion-free distilled
water in 3-litre beaker. The sephadex mixture was stirred continously
for 15 minutes and allowed to settle; the fines were strained off by
carefully decanting the supernatant. More distilled water was added to
the stirring and the straining were repeated until no more visible fines
on the top of the water. The beaker containing the sephadex was then
filled with ion-free water and placed at 4°C for three days to allow
maximum swelling of the gel.

Columns (2. 7cm. x .15%cm) were used to chromatograph 4 to &ml
of serum. For use the water wae completely.decanted and the sephadex
equilibrated with 0. 1M Tris-HCl in 0. 5M Nacl with 0. 1% merthiolate
added at pH 8. 0. The sephadex was then carefully loaded into the column
and allowed to settle. A serum sample (5ml) with 750mg sucrose added,
was gently layerad on the upper surface of the sephadex in the column,
The serum was allowed to absorb completely into the sephadex. About
5ml of the buffer was then carcfully layered on the sephadex to a height
of about 2 inches. The column was then connected to a buffer reservoir

which contained the same buffer as was used for equilibration,
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The flow rate was adjustad to 15 - 20 ml/hour and 5ml fractions were
collected by means of an LKE fraction collector cquipped with a2 uvicord
attachment cet at 259mU. The chromatographic separation was carried
out at room temperature(19° + 2°C).

Fach collected fraction was read at 280mU to determine the protzin
content. The readings were plotted against tube numbere (Fig. 43). Three
distinct peaks were regularly oktained from each sample. The appropriately
numbered tubes were selected to cover the whole range of the three peaks.
Fractions were pooled, dialysed against distilled water at 4°C and then
concentrated by negative pressure ultra-filtration using visking tubing
8/32-inch. These fractions were cubjected separately to immmunodiffusion
test and immunoelectrophoresis, developing lines with anti-whole human

serum and anti-specific human immunoglobulins (Hyland Labs).

(b) Gel-diffusion Test:

Sera and fractions were tested for anti-amocbic activity using
the locally-prepared antigens, in micro-Ouchterlony plates sinilar to
those, already described above. Attempts to identify the precipitinogens
of reactive fractions were made by immunozlectrophoresis when the
pracipitation patterns forned by whole serum and fractions with

elactrophoresasd Z. histolytica antigens were comparead.
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/)
(c) Flourescent Antibody Test:

Cultured amoebae similar to those used as a source of antigenic
extract, was wasched three tines in phosphate-buffer saline (PES) pH 7. 2,
resuspended in sufficient buffer to contain 30-50 amoebae per ¢c. mm
Drops of this suspension werez placed on alcohol-cleaned slides to cover
an area of approximately 5mm diamecter. The slides werz then dried
rapidly on 2 hot plate at 56°C and stored at -20°C until required for use.

Anti-humean globulin conjugated with flourescein isothiocyanate and
flourescein-labelled anti-human PEM and anti—ng were obtained from
the inctitute of Sera and Vaccines Praha, Czechoslovakia, and
Burrough Weleome.

The optical system used was a Reichert Zetopan flourescence
microscope fitted with a dark-ground condenser, a UV-passing primary
filter (Schott UG1/1. 5mam), and a colourless UV-absorbing secondary
filter (C. Reichert, Optsche Werke, AG Wien XVII, Hernalser Hauptstrasse
219, Austria),

Titration of the patients' sera was performed by the following
method, based on the techniques developed by Coons et al. (194%2) and
Weller and Coons (1952). The sera were diluted in PES (Chadwick and
Fothergil, 1962) to give a range of two fold dilution from 1:8. A single

drop of zach dilution was applied to a separate smear of X, histolytica
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and the slides ingubated in a moist chamber at 37°C. After 30 minutes,
the slides were washed in buffered saline for 30 minutes in 3 x changes
of PES, Conjugated anti-human globulin was next applied to each smear
and allowed to react for 30 minutes., This was followed by washing in
PES for one hour in 3 x changes of buffer. Finally, each smear was
counterstained with 0,. 05 per cent (1:200) solution of Zvan's blue (Nichols
and McComb, 1962) for 10 minutzs to block non-specific flourescence.
The preparation was washed again and mounted under cover glips in a
mixture of nine parts glycerol and one part of PES, prepared about two
hours before the test.

The smears were examined under the flourescent microscope and
the intensity was recorded according to the scale adopted by Wilkinson
(1961). The highest dilution of serum was taken as the end point of the
titration. Positive control sera from known cases of amoebiasis and
negative control sera (obtained from healthy babies under two years of age)

were included in every series of test.

~

7.6.2.4 Immunog}obulin Measurements:

The serum immunoglobulin concentrations‘were determinad by 2
modification (Fahey and McKelvey, 1965), of the single radial diffusion
method of Mancini, Carbonara, and Heremans (1965). The plates were
obtained from Hyland LaWoratories, Carlifornia, U.S.A. About six

standards obtained from Eehringwerks and Hyland Laboratories, were
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included in each set of tests and used for the calibration curve for each
immunoglobulin class. The diameter of the precipitation ring was
plotted on semi-logarithm paper against known antigen concentrations.

When any immunoglobulin level of the test serum approached or
exceeded that of the highest value of the reference serum standard, the
test serum sample was diluted with normal saline to reduce the level
of the protein fraction to within the range of the particular reference
serum. The ';est was then repeated and the result multiplied by the
dilution factor. For the IgG estimation, all sera were initially diluted
1:10 and the results were multiplied by 10.

The IgM. and IgA plates were read after 16-hour incubation at room
temperature (13°C + 2°C). The IgG plates were read after incubation

for four hours at 37°C.

7.6.3 Abgorption Studies:

In the initial absence of information regarding the specificity of the
immunoglobulin involved in antibody response in human amosbiasis,

attemptes were made to remove epecific antibodies for =, histolytica by

absorption of the immune sera with different strains of the organism.

For this purpose, %.histolytica culture were washed three times and used

as the absorbent antigens. A packed volume of washed Z.h. culture

estimated to contain 2 x 106 /ml 3, histolytica (trophozoites) was mixed

with 0. 5ml of serum (V/V). The mixture was then incubated for 1 hour at
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37°C and at 4°C for 16 to 24 hours., After incubation, ths mixture was
centrifuged at 7000G for two hours and the sedimented absorbent antigens
discarded. Th= sera, prior to absorption, as well as, the abgorbed
supernatant were tested on agar gel diffusion using locally prepared
amoebic antigens. The serum immunogloﬁulins were estimated both
prior to and following absorption, and the concentratione as well as, the

immunoelectrophoretic patterns compared (Fig 44 and Table 20).

7.6.4 Clinical Follow-Up:

Fifteen of the amoebiasie patients listed above and ten symptomless
controls were followed up for a period ranging from £ to 10 weeks starting
from the first day on which the diagnosis and confirmation of amoecbic
colitis or amosebic liver abscess was made. Sera for the baszs-line
immunoglobulin estimations wzre usually collected before the patients
were started on specific amoecbicide (metronidazole)., Subsequent blood
specimens were obtained within two weeks after the firet collections and
within the 5th and 6th week from the first day of the diagnosis being made.

Immunoglobulin zstimations were carried out within 43 hours of the

collection of blood,
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7.6.5 RESULTS:

7.6.5.1 Column Chromatography and Immunoelectrophoresis:

The immune sera mainly from amoebic liver abscess patients showead
on column chromatography and gel diffusion test, that the antibodies to
;'3__1_1_ reside mainly in the second (IgG-rich) fractions of the ssparated .
serum proteins. Diethylaminoethyl (DTA 3)- cellulose column was not
used to elute IgG. The tests here, only showed that the bulk of the antibody

resides mainly in the IgG-rich fraction 2(35).

7.6.5.2 Flourescent Antibody Test:

Table 21 shows the serum distribution of flourescent antibody i

titres against the local strains of Z. histolytica in patients with amoebic

iafection and in the control bases.

Amoebic Infection: In intestinal amoebiasis, the titres ranged from 1:8

to 1:1024, 27 (90%) of the 30 cases gave a titre of 1:40 or above and 19
(63%) gave a titre of 1:80 or above. Proportionatzly higher titres ranging
from 1:8 to 1:4096 were given by cases of extra-intestinal amoebiasis.
In 10 of the 12 cases, the titre was 1:40 or aboye and in the remaining two
cases, it wac 1:30 or above.

In cases of non-amoebic infection the titre was less than 1:40. In
a total number of 13 non-amocbic liver disease, the titre was 1:8 or less.

In four cases of typhoid enterocolitis, the tirtre was less than 1:5.
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Symptomless I.h. Passers:

In 12 (60%) of the 20 symptomless cyst passers the titre was 1:3 or
less, but in 6(30%), it was 1:16 and in ? cases, it was 1:40. Although
the titre did not exceed 1:40 in any of the carriers, the titres were
proportionately higher than those cbserved either in normal subjects or
in patiente with non-amoebic disordare.

It was als> observed thatthe anti-IgG gave the m>st intense

fluorescence with Z. histolytica in contrast to the other clagses of

immunosglobulins.

7. 8.8,38 Immmogl=3buMs:

The serum immunoglobulin concentrations for the various groups
are summarizad as geometrical mean values in Tablz 22,
Serum IgG: The mean serum IgG values are significantly clevated

in all patients with infection with . histolytica (p /. 001) when compared

with those >f the symptomless controls, except the pregnant females with
acute colitis, The latter groups had 2 mean valuz of 3077Tmg/100ml and
the symptomless carriers, a mezan value »f 2729mg/100ml. About half >f
the pregnant women had IgG values above the ulppar limit of thz normal
range while the rest »of the patients in this group had normal IgG values
(McFarlane, 1966; Buckley, Dees and O'Fallon, 1963). The majority of
the non-pregnant female patients with acute amoebic colitic had serum

.

IgG valuzs well above the upper limit of the normal ranze ani 7 of these
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patients had exceptionally high IgG valuce of 7700mg/100ml (the reason
for this is unknown but a possible experimental error may be responsible).
The adult male patients with acute amoebic colitis had moderately
elevated IgG and the frequency distribution (Fig. 36) resembled that of
the patients in the sick control groups. The patients with amoebic liver
abscess had the highest serum IgG concentration, most of these having
valuee between 4000 mg/100 ml and £000 mg/100ml,  Two patients had
IgG values above 9000 mg/100ml, again this exceptionally high value

may be due to an experimental error,

Serum IgA: As chown in Table 23 there is an appreciable difference in

the mean IgA concentration betweesn the non-pregnant female patients
(133 mg/100 ml) with acute amozbic colitis and the pregnant females with
acute amoecbic colitis, There was onz female patient with acute amoekic
colitis with an IgA concentration of 12 mg/100 ml. The 15 male patients
with amoecbic colitis had a mean IgA level of 210 mg/100ml. Although
the frequency distribution showed scatter, all the values were in the
normal range. The same applies to the patients with amoecbic liver

abscess, as well as, those patients belonging to the sick control group.

Serum IgM: The mean valucs of the Igl in all the groups with acute

amoebic colitis were similar and the frequency distribution appeared to be

the same. On the other hand the patients with amoebic liver abscess
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tended to have higher mean IgM concentration than the rest of the groups.
The relatively high IgM values observed in the sick control group, ic not
surprising since other chronic infections may contribute to the higher IgM
values (Houba and Allison, 1969). It may also be a non-spzcific globulin

response (Humphrey, 1963).

7.6, 5.4 Absorption Studies:

Takle 24 shows the results of the quantitative immunoglobulin
measurements obtained before and after the sera of various patients with
amoebic infections were absorbed with £.h. antigens. Six of the sixteen
sera from this group of patients produced gtrong precipitin lines in agar
gel prior to absorption with specific amocbic antigens, After absorption
no precipitin lines could be detected. Five of the six pocitive scra were
obtained frorn patients with amoebic liver abscess.

Table 24 shows the percentage of IgA absorbed from all sera from
patients with amoebiasis. The results show that the percentags IgA
absorbed tended to be generally higher than the corresponding percentage
of IgG or IgM absorbed. It is difficult to reconcile this with the immuno-
electrophoretic or immunodiffusion findings. It is possible that IgA may
also be playing some part in amoebiasis. This finding together with the
identification of the various fractions after gel filtration on SG - 200 suggest

that the antibody activity to =. histolytica antigens was of the low molecular

weight (7S or 118) variety.
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7.6.5.5 Clinical Follow-Up Studies:

Figures 39 -41. and Table 28 show that the immunoglobulin patterns
of 15 patients with invasive amocbiasis compared with the picture in the
symptomless controls. Of all th2 immmunoglobulins studied the IgG
pattern was most consistent in patients with symptomatic amoegbiasis.

As shown in Figure 39, it is rather striking to observe that all the
amoebiasis patients studied showed & marked decrease of IgG concentra-
tions two weeks after treatment had started and continued to fall
throughout the entire period.

During treatment of patients with symptomatic amoebiasis neither
the serum IgA nor the IgM showed consistent patterne. In 7 out of these
patients with amoebiasis the serum IgM concentration showed a decrease
in value after treatment had commenced, but in two of these the values
increased again. With the exception of one, all the serum IgA showed
a slight increase after about 20 days on treatment. The immunoglobulin
patterns in the symptomless controls did not show definite change in

concentrations over the period of study.

7.6.6 Comments:
The results of the studies presented here show that at least a portion

of the immunoglobulin 'system' is active against E. histolytica infections.

Thus the results show that although all the three major classes of

immunoglobulin (G, A, and M) may be clevated in amoebiasis it is the IgG
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that was more consistently elevated and significantly involved in the
disease (t = 3.14 - . 2.61; pZ_.001). Production of IgG class of

" mechanisms

antibodies may thus be regarded as one of the "immune'
mounted by the host in human amoszbiasis. This is within the meaning

that is appears in response to a specific stimulus, and reacts with 2

specific agent - 3. histolytica or its products. This study thus confirms

previous reports (Roonpucknavig and Nairn, 1967; Maddison, Kagan and
Norman, 1968, and Savanat and Chaicumpa, 1969); that the antibody
activity in amoebiasis is associated mainly with the IgG {raction of

the serum.

The progressive fall of the raised IgG level during treatment is
striking and highly suggestive of the specificity of this type of
immunoglobulin in host response to amoebic infections. Similar trends
were not observed in the level of the serum IgM and IgA. The present
findings are in line with those of Ali Khan et. al. (1963) wherekG

antibodies increased considerably with booster injections of . histolytica

antigens during immunization of rabbits. The demonctration in agar gel
diffusion tests between whole immune sera or the gel filtration fractions
and amoebic antigens, produces further evidence for IgG being the
possible main reactive antibody in amoebiasis. In dddition, relatively
large absolute amounts of IgG were shown to be abgorbed by culturad

trophozoites.



It is not however, certain whether the IgG antibodies are truly
protective. It ic conceivable that IgG antibody response t> 2amocbic
infection is very transitory, with consequent rapid decline in specific
antibody level during convalescence, thereby, expoeing the individual
to the risk of re-infection.

A most striking observation is the differential rzaction of pregnant
amoebic patients to immunoglobulin production in contrast to other
groups of amoebiasis patients. Thus the results show that 21l groups

of amoebiasis patients except the pregnant ones were able to produce © =7

e e e 134 8%

increased levels of all the three major classes of immunoglobulins,

The pregnant patients, on the other hand, were unable to produce the same
immunoaglobulin® to give any significant difference in concentrations,
even of the serum IgG when compared to the levels in ®symptomatic
amoebiasgis (t = 9, 33 - 1, 25; p7 0.1). Thus the study gives an indication
that there may be a derangement of the 'immune' mechanism under
discussion in pregnancy.

The cause of the decrease of IgG following treatment in patients with
amoebiasis ic not clear but it is possible that it may be duc cither to the
destruction of the antigen-amoszbaz and hence the removal of the stimulus
to the production of the antibody. It may also be due to direct cytotoxicity
of the drug used in the treatment or it may be due to both mechanisms

combined.
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Table

73
=

IMMUNOGLOBULIN IN AMOEBIASIS

(Follow-up Study)

® Figures in brackets indicate actual days.

TgA mg/100ml 1gG mg/100ml IgM mg/100m]
WEEK WEEK WEEK
0 1st-2 5th- 6th 0 1st-2 5th- 6th 0 ist-2 5th-6th
(1 [# (15 (42)
1 11H 235 165 200 5300 4700 3100 120 110 100
1) 12) (40)
2 33H 400 400 385 4700 4000 3400 650 480 390
{(18) (38)
3 30H 400 | 380 340 7100 4700 3000 550 450 350
{i9) (34)
4 53H 400 | 255 290 7200 3400 2100 255 190 128
(15) (40)
5 81H 961 85 90 3200 2600 1900 300 410 178
(15) (40)
6 B80H 165 | 165 168 4900 4400 3400 340 320 420
(16) (38)
7 52H 400 | 185 178 6600 4800 2000 600 508 410
(13) (41)
8 42H 180 | 165 175 6200 4700 4400 600 190 400
(15) (40)
9 51H 440 230 250 5400 4100 3400 190 110 120
(15) (40)
10 69H 120 | 112 170 7500 5000 3200 110 78 72
(15) (42)
11 ADM2 400 | 290 190 4700 4300 3680 340 310 300
1s) (35)
12 B7H 320 | 240 300 6600 4600 4000 103 140 132
(14) (35)
13 24H 90 | 110 125 4400 3600 3000 110 110 102
(0) (4) (15) (40) (0)
14 1MM1 200 | 150 152 3200 2300 2000 102 112 86
()] (53] [§§)
15 195 2600 110
SYMPTOMLESS "CARRIERS"
IgA mg/100ml TgG mg/100ml IgM mg/100ml
WEEK WEEK WEEK
0 1-2 5-6 0 1-2 5-6 0 1-2 5-6
(15) (42)
| 72 88 76 1700 [ 1800 1650 70 128 180
(17) (40)
2 150 | 152 140 2100 [ 2000 1900 72 90 84
(186) (40)
3 90 | 110 102 2100 [ 1900 1950 72 75 88
(§53) (38)
4 90 | 100 80 1900 | 1900 .1700 78 90 72
(15) (36)
5 165 162 104 3200 | 2800 2400 105 130 90
an (40}
6 190 | 150 108 3000 [ 3200 3000 76 78 ‘92
(15) (36)
7 150 | 154 148 3100 | 3400 3300 111 108 126
(16) (40)
8 100 110 86 1900 | 2000 2500 170 100 188
. {15y | (35)
9 85 90 90 2800 | 2500 2300 128 130 120
(13) (35)
10 70 90 96 2500 | 2600 2100 129 120 198
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TABLE 2

SERUM IMMUNOGLOBULIN LEVELS IN AMOEBIASIS

T GROUP OF | " Ne.of | Leveloflga | TLevelollgh . | Levelofigm T
- PATIENTS Subjects mg/100ml mg/100m] mgz/100ml
2 g S A P PR T g . = e R O e e | ! i T ,"-l' =1 g ot
Geometri: . It | p  |Geometri. t ~ p | Geometric'! t p
MeanstSD P’”d‘af‘" value Means +SDf Median value Means +SD |Median _;alue- i
B —— - - R Moo tarma o R i e gl g e e N . BTN BT ! I S—
]
( Male 15 3727 "4000  3.611|.001 210 235 2 g .05 108 103 | 0.5 1 0.1
{ + 713 ! o !
L]
:?-: ‘( +20 [ +67 j
8 ( __________________________________________ — L ,.._.| S— JI,... el e ] [ —— __.r.... ____-Ia ______
o { Fem. Non. Preg 13 4062 4400  3.40 |.001 183 | 200 83 0.1 T 129 111 1.375 ] 0.1
g : (FNP) + 1674 ‘t 192 | +58 !
. 1 ]
E T S Sdet ‘ m T B s (e e = |-—— = [f=mEse=
] I
g ( Female Preg 15 3077 3000 '1.25) .1 145 150 .33 0.1 107 103 0.50 | 0.1
2 (FP) + 893 +5 ' +64
< | ]
Amoebic Liver 11 4223 4600 [3.14 .001 184 190 ' 1.5] 0.1 144 111 2.2499 0.01
Abscess . +1145 | +109 4103
| i
Symptomless i |
Carriers 17 2729 3000 - 0 - 152 135 - - 100 105 = ! =
+ 834 J ! +66 +68 .
_______ - | =S
Sick Controls 18 4147 4150 - - 210 210 > = 181 119 = =
+105 I +195 1 | +71 |
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CHROMATOGRAPHIC SEPARATION OF THE SERUM OF
A PATIENT (69H) WITH AMOEBIC LIVER ABSCESS.
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Fig‘ 38 .
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IMMUNOGLOBULINS IN AMOEBIASIS (Follow-up studies)
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Fig. 42. Serum Immunofluorescence In Amoebiasis.
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Fig, 43 Immunoelectrophoresis In Human Amoebiasis.

Fig. 44 Immunoelectrophoresmis of Pre- and Post- Absorbed Sera.

( A = Unabsorbed)
( B = Absorbed )
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TABLZ 21: SZIRUM FLUOR ZSCINT ANTIEODY TITR=ES

IN AMIOZRIASIS/CCONTROLS

Fluorzscent Amoebiacgis Non-amoecbic| Normal
Antibody titres Intest. Txtra-Int.; Carriers Subj.
1:10240 0 11 0 0 0
1::5120 0 0 0 0 0
1:2560 0 2 0 0 0
1:1280 1 4 0 0 0
1:640 2 0 0 0 0
1:320 2 1 0 0 0
1:160 4 0 0 0 0
1:80 10 2 0 0 0
1:40 8 1 2 0 0
1:20 1 1 6 0 0
1:10 P 0 2 2 2
Less than 1:10 0 0 10 15 Y
Total 39 12 20 17 49




CHAPTER VHI

G IN cRAL DISCUSSION AND CONCLUSIONS

3.1. Introduction:

The tests reported in this thesis have been bricfly discuss:zd and the
results critically compared whara appliéable with findings from preavious
investigations. In this final chaptecr, attcmét is madz to draw somz
conclusions from the results and to stress the probable significance of the
findings. Tha conclusions, no doubt, take the form of speculative
submissions in part, and conszquently, sugg:stions are also made as to
the possibility of further research ints poorly understood nature of the

immunopathology >f amoebiasis.

8.2. Associated Conditions And Complications Of Amoczbiasis:

Baforz Faust and King (1933), and Homer and McNall (1961), called
attention to the increased susceptibility of pregnant womean to amoebic
infections, amoczbiasis has bzen singularly excluded from the erray of
clinical conditions which are known to complicate pregnancy. Zven after
the relevant clinical observation and remarks of these workers the notion
still failed to gain a general acceptance. The non-acceptability of
amozhiasis int> the arena of clinical conditions which can complicate or
be associatad in its severest form with praegnancy, can be ex:zmplified by
'3lsdon-Dew!s later remarks on this topic. Th= latter, in his invitational

paper prasented as the 1963 Theobald Smith Memorial lecturc to the
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New York Society of Tropical Medicine, discussed the unfortunate
sequelae and chain reactions set up by the false dictum that infaction with

Intamoeba histolytica always implies disease.

In doing this, he indirectly, probably unconscijusly still detached
amoebic infections from the list of conditions that may play a fatal role
in pregnancy. He said, ''excluding pregnancy, 2ll conditions ranging
from sore throat and dyspepsia to arthritis and iridocyelitis have all

bezsn att ributed to the activities of 2. histblytica''. Although it is not

being suggested in the presaent study that 'amoebiasis' can cause pregnancy!,
but the quotation under rzference connotes an apparent impression that
there is no association whatsoesver, between amoebiasis and pregnancy.
While agreeing, therefore, with Tlsdon-Dew that undue emphasis has been

laid in the past on the significance of Z.histolytica infections, it is sheer

coincidence and an accident of history that the impression of amoebiasis
bzing more sevare in pregnancy started gaining ground soon afterwards.
Thus Cuque and several other independent workers alrzady mentioned in
the tegt realized that amoebiagis may be particularly severe when it
occurs during pregnancy.

The relationship between pregnancy/puerperium and the general
lowering of resistance to infections is undoubted, The fatality of
amoebiasis occurring during pregnancy and the puerperium, comparad

with the same situation in other acute diarrhoeal diseases in Nigesria and
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presumably in most other trapical African countries, has not hithert>
been stressed. This is excusable becauee of the >verlap in clinico-
pathological features and lack of absolute criteria of clinical distinction
between amoebiasis and the conventional acute diarrhoeal diseases. It is
of interest, therefore, that some light was shed on the clinico-pathological
problem during the post-mortem studies presented in this thegis. In the
relevant saction, it was confirmed by statistical analysis, that there is
significant association between amoebiasic and death in pregnancy and
the early puerperium, whilst similar analysis of cases of typhoid
enteroscolitis occurring in similar states shows no such significant
association. Admittedly, the figures quoted in the relevant portion reflect
the increasced prevalence of amoebiasis in males, and do not necessarily
indicate that the disease is apt t5 be more severe in males. As already
noted, Gomez (1960) found that aithough males made up 64% of his clinical
cases only 53% of the fatalities occurred in this same group of patients,

The present study shows that death due to> amoebiasis during-
pregnancy contributed greatly to the high percentage of deaths due t>
amoebiasis recorded for the female patients of child-bearing age, thus
showing more conclusively that amoebiasis carrics a high mortality in
pregnancy and the early puerperium.

It should however, be emphasized that several complications may

occur in amoebiasis in Ibadan. Amoebic liver abscess and localizead
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peritonitis are by far the commonest complications. The remarkably
high mortality due to amoebiasis occurring most commonly during the
third and fourth decades of life has already bezn noted by Duque (1969).
It was confirimed during the present review of deaths due to acute
diarrhoeal diseases recorded in the post-mortem protocols of the
Pathology Department of the University College Hospital, Ibadan. It may
be inferred from the reports of Odunjo (1965); Lewis and Antia (1969);
Duque (1969); and the present study that pregnancy/puerperium appear
to be aggravating factors in amoebiacis. The averwhelming preponderence
of deaths due t> amoebiasis in pregnancy and the allied states, over
deaths due to other acute diarrhoeal diseases in similar states as shown
above, indicates the operation of some hitherto unknown factors, possibly,
peculiar to amoebic infections.

The detection during in-vitro studies, of a serum factor known to
enhance the growth of E, histolytica in high concentrations in the sera of
pregnant women and of women in the early puerperium, is strong evidence
in favour of the acceptance of the severity and usually fatal outcome of

amoebiasis in pregnancy and the early puerperium as a real occurrence.

3.3, Specific Diagnostic Serum Factors In Amoebiasis:

Apart from the clinico-pathological problems posed by the severity
of amoebiasis during pregnancy and the early puerperium, the need for

search for serum factors, becomes pressing as a diagnostic tool for
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extra-intestinal amoebiasis,

During the studies on the complications of amoebiasis in the course
of the present work, it was evident that amoebic liver abscess was
encountered relatively frequently as a complication of integtinal amoebiasis
in the materials available for study at the University College Hospital,
Ibadan. Analysis of the results then showed that liver abscess occurred
in 20.74% of cases of intestinal amoebiasis. It was also found that this
condition was a significant complication of intestinal amoebiasis at 0. 01
per cent level, As an example of extra-intestinal amoecbiasis, the
diagnosis of amoebic liver abscess in s¢h an endemic area as Nigeria,
may not be difficult when the condition presents with the cardinal symptoms
and signs. Thus, it may be suspected in a patient presenting with pain
in the right upper quadrant of the abd>men or in the lower right chest,
associated with tender hepatomegaly and lower right intercostal tenderness.

However, not all patients show these features and the findings may
suggest other intra-abdominal or pulmonary disease, The patient's
history may be misleading, stool examination and haematological investi-
gations arzs not diagnostic, and little assistance is provided by routine
liver function tests (Powell, 1958). Liver biopsy has been found useful
(Keeley, Schmaman and Scott, 1962), but in most clinicians' view it is
rarely warranted especially considering the risk attached t> such

diagnostic procadure. Diagnostic aspiration is usually to be avoided in
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the absence of signs from which the abscess can be located (Wilmot, 19672).
Radinlogical investigations may show the liver to be the primary site
of disease, but they cannot always establish amoebiasis as the cause and
may be normal when the abscess is deeply situated or clos# to the inferior
surface of the liver.

It is true that the microscopic detection of Z. histolytica in the

necrotic areas of the liver may be taken to be pathognomonic, However,
since the absence of the organism does not exclude a diagnosis of a-no_ebic
liver abscess, the histological distinction between amoebic liver abscess
and pyogenic liver abscess could be difficult and very frequently impossible.
The establishment of a2 simple immuno-diffusion, technique for amoebiasis,

using as antigens, extracts from local strains of £. histolytica, even if

only as a negative evidence, seems to have overcome the difficulty in
differentiating amoebic liver abscess from frank pyogenic abscess in the

cases encountered in the University College Hospital, Ibadan.

8.%. Characterization Of Z. histolytica Antigens:

The biological and immunological activities »f parasite antigens have
been under investigation since the turn of the cen;;ury, and antigen-antibody
interactions in helminthiasis, particularly, have been discovered to be
many and complex (Soulsby, 1963). The use of parasitic antigens has not

been limited to serology. They have also been used as vaccines to stimulate
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host resistance. In the present study, attempts were made to

k)

characterize T.h. extracts and apply the result to the development of

specific antigens for serological and immunological studies. In addition

the characterization of the antigens was used to suggest the (actiogenesis™,
e R e

of carrier states in amoebic infestation and the generally accepted ‘;s'eak'
nature of amoebic antigens. All the theories postulated were based on
Dincen's (1963) and Damian's (1984) provocative speculations on the
host-parasite relationship. As already noted, these workers suggest
that the immune response of the host may exert a selective pressure on
the parasites that have less antigenic disparity with the host.

As a regult of the characterization of &.h. antigens by various
immunochemical methods, it hac been possible to suggest that the
possible weakness of £, h. antigens, if proven may be due to a successful
host-parasite relationship of Z.h. whereby the organism has possibly
shared many antigenic determinants with its host. If this ic true, itis

being suggested that ''molecular mimicry' between Z.h. and ite host may

have resulted in 2 successful tissue graft that does not stimulate 2
rejection response on the part of the host, which may therefore give rise
to the carrier state in amoebic infestation. This, in fact, is an attractive
possible speculation for the E___I:l__ carrier state, but the a2bsence of
conditions favourable for the invagion of host tissue by the organism,

appears to be a more plausible explanation.
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8.9, Characterization Of Antibodies To Z. histolytica;

The characterization of antibodies is a vast area of research and
includes the difinition of primary, secondary, tertiary, and quaternary
structure; molecular and genetic variations; the determination of protein-
bound carbohydrates, synthesis, distribution and turnover, szrologic
reactivity and specificity, and so forth. The work reported here concerns
immunschemical and/>r physicochemical characterization, and thus
with the recognition of the three major immunoglobulin classes of antibody -
IgA, IgG, and IgM, The techniques employed, therefore, include gel
filtration on columns of Sephadex G-200; immunoelectrophoresis, serologic
reactivity and specificity, with the aid of the immunodiffusion test and
lastly the measurement of the serum immunoglobulin levels,

The application of these immunochemical techniques was basad on
some available dat2 on the characterization of antibodies in parasitic
infections. Thus Gilles and McGregor (1959), using parasitslogical and
biochemical techniques, demonstrated that in the Gambian African
children exposed to repeated and heavy malarial infectiong, develop
serum gamma-globulin concentrations significantly in excess of concen-
trations of children living in identical circumstances but protected from
birth against malaria by continuous chemoprophylaxis. The same workers
again, in 1961 using similar techniques also found that malaria contributes

considerably to the development and maintenance of hyper-gamma-
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globulinazmia, in adult Africans. Similar results have been obtained
by other workers in various parts of the world (Zdozien, 1861; Jeegan,
Gilles, and McGregor, 1956; and Holmes, Stainier, and Thompson, (1955).
More recently, Abele, Tobie, Hill, Contacos, and Zvans (136£%), published
their findings on alterastions in serum proteins and antibody production
during the course of induced malarial infections in man. Sera were
separated by gel filtration on columns of Sephadex G=200, and the
fractions were tested for antibody activity by means of fluorescent -
antibody test asing a fluorescein - labelled rabbit anti-human immuno-
globulin antiserum. In addition, reductive cleavage with mecaptoethanol
was used to help differentiate IgG and IgM antibodies. In several of the
volunteers antibody activity was confined to the IgM fractions of serum
during the first few days of antibody production, but thereafter was f>und
in both IgM and IgG. Approximately 40 days after infection antibody
activity was present only in IgG. Again in 1966, Houba ancd Allison
described their findings on M-antiglobulin (rheumatoid-factor-like
globulins) and other globulins in relation to tropical parasitic infections.

The examples cited above illustrate that these techniques can be
used in the field of parasitology in general. The findings in the present
study confirm that similar methods can be 2pplied to amoebic infections.
Attempt was also made to use the results to explain thz role of antibodies

in a clinico-pathological problem posed by amoebiasis in pregnancy
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and the allied states., The author has thus attempted to apply the characten~
zation of antibody and antibody formation to the study of host response to

Z:histolytica. It should, however, be emphasized that to actually define

an antibody as IgG, IgA, or IgM one must usually resort to studies
employing antisera specific for the heavy chains of these three
immunoglobulins, In the same breadth, to really confirm or oStherwise,
that an antigen such as those of Z.h. used in this study as weak, it would
be necessary to compare the immunogenicity of the antigens in rabbit
both with an adjuvant and without. These are, therefore, being strongly

advocated in future studies in the immunopathology of amoebiasis,

8.8, Influence of Various Serum Factors On Amoebiasis:

The immunological studies reported in Chapter Szven demonstrates
the presence of antibodies both to the surface and intracellular antigens

of A, histolytica, in the sera of patients with amoebic infections. The

immunological technique employed for the detection of such antibodies did
not differentiate either qualitatively of quantitatively between the severe
and mild forms >f the disease.

However, during the study of serum cholesterol - an 2gent known to
enhance the in-vitro growth o>f Z.h., it was found that the level of this
serum component was unduly high in the sera of pregnant women and those

in the early puerperium. The statistical correlational studies further give
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an indication that serum cholestersl may be an aggravating factor in the
severity of amoebiasis,

With the study of the immunoglobulin levels, it would appear that
there is marked suppression of the synthesis of the various immunoglo-
bulin ; classes by pregnant women and those in the early puerperium. The
significance »f this finding is not clear and the finding should be interpreted
with caution. It is possible that they may have bearing on the changes in
the immunoglobuling in parasitic diseases in general. It is known that
raised immunoglobulin levels in parasitic diseases are common (Smithers,
1967). Unfortunately, most of the early studies on this subject were made
before the recognition of the immunoglobulins as distinct types - IgG, IgM,
IgA, IgD and Ig®, and in most cases the relative increase in each
immunoglobulin type is not known. To the best of the author's knowledge,
no attempt has hitherto been made at the quantitation with statistical
analysis of data of the immunoglobulins in amoebiasis. The generally
raised levels of the immunoglobulins may be a reflection of similar event
in other parasitic diseases.

In experimental and few instances of human.parasitic diseases where
attempts were made to study the immunoglobulin classes notably in
trypnosomal and malarial infections the IgG, IgA, and IgM levels are all
raised (Smithers and Terry, 1989; Tobie, Abele, Wolff, Contacos and

Zvans 1966; and Houba and Allison, 1969). <specially high IgM levels
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are reached early in the infection, and it has been suggested that frequent
antigenic variation of the malarial and trypanosomal parasite may
contribute to the raised IgG levels (Erown and Erown, 1965).

On similar basis one can postulate that the raised immunoglobulin
levels in amoebiasis may be part of the general ability of protozoal
infections to provide a potent stimulus for immunoglobulin synthesis.

The results of the absorption and follow-up studies in chapter seven give
an indication that the fall in the levels of the immunoglobulins particularly
of IgG class may be a reflection of the existence of 'specific' antibodies

in amoekic infections., However, for a conclusive evidence, it would

be necessary in future studies to show that the immunoglobulins produced
are specific and have detectable affinity for the infecting &ntamoeba
histolytica. For this purpose it is being suggested that the fractional
turnover rates of normal and immune IgG be compared by using IgG
(labelled with 1313 and 125;7).

Granting that it is even possible to prove specificity, of immunoglo-
bulins, it would still be necessary to correlate the antibodies in amoebiasis
with protective role. It is then, perhaps, that one might be able to
interprete the lowered immunoglobulin levels in pregnancy and the allied
states with severe amoebiasis, as having been due to a derangement in

the immune response to amoebic infections during these states.
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8.7. Zffects Of Immunosuppressive Aggnts On Immunity:

The manipulation of the immmune response to amochiasis by
immunosuppressive drugs has been little studied. However, the adrenal
steroids have been used in a variety of studies on immunity to parasites.
It has been demonstrated for exa:npic;. that the elimination of adult worms

of Trichinella Spiralis in mice, probakly an immune event, can be

markedly inhibited by cortisons (Coker, 1956; Larsh, 1967).
Pradnisolone has been used successfully to inhibit the immune

elimination »f N. braziliensis from the gut of rats (Ogilvie, 1965).

Cortisone has been used to nvercome "'innate' resistance to such helminth

parasites as Litomosoides carinii (Eriggs, 1963) and Nematospiroides

dubuis (Cross, 1960) in rats.

There are some cases of latent amoebiasis which flared up following
treatment of cases of leuk~cmioand Hodgkin's lymphoma (seen in the course
of this study) with cytotoxic agents such as cyclophosphamide (a known
immunosuppressive agent). These cases may be regarded as the clinical
evidence for the role of ilxununosuppreésive drugs in amoebiasis, On the
other hand, an entirely different mechanism may be operating in these

cases of immunosuppressive therapy under reference.
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Although interpretation of the effects of adrenal steroids and allied
agents on immunity to parasites is difficult; the resulte of the studies
reported in chapter six give an indication fha.t the severity of amoebiasis
in pregnancy and the puerperium may in part be due to increased
hormones found in the serum during these states.

In conclusion, therefore, amoebiasis, has been found t> be an
acute fulminating and almost invariably a fatal disease when it occurs
during pregnancy and the early puerperium. The demonstration of low
serum immunoglobulin levels together with raised serum cholesterol
levels during pregnancy and the early puerperium, raised the hope for
search and discovery of specific agent(s) responsible for the undue

severity of amoebiasis in pregnancy and early puerperium.

""The search for truth is in one way hard and
in another easy, For it is evident that no
one can master it fully nor miss it wholly.

But each adds a little to our knowledge

of Nature ....... ¢s. . (Aristotie)”
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APPINDIX I,

TH I DIMONSTRATICN CF INJAMOZIEA T IN TISSUZ SZCTIONS
EY MZANS OF MODIFILD M ITHINAMIN 2-SILV IR NITRAT 2
T ZCHNIC

MATZRIAL AN MITHOD :

Paraffin-emnbeadded sections of buffered, formalin-fixed human colon
from patients with diagnosad amoebic cblitic were used. Sections wersz
stained with the Casezlla, Fauer, Hotchkiss-NMcManus, hasmatoxylin,
azure A, eosin F methods. The modified methenamine-silve nitrate
meathod follows,

Stock solutions: The reagente are identical with those previously described,

except in the use of periodic acid (HID4) at 0. & per cent concentration.
Stock solutions for counterstaining with light green or eosin Y are 0. %
per cent solutions of dye in 0. ? per cent acetic acid. The working
golutions are composed of 10 nl. of stock sclution and £ ml. of distilled

water.

1. Deparaffinize and take sectiong throuzh graded alcohols to water.

7. Treat for 10 min. in an aqueous 0. & pa‘r cent solution of

periodic acid at room temperature (2% C.) Wash in running water for £ min,
3. Treat with aqusous £ per cent chromic acid for 13 hr. at room

temperature. Wasgh for 19 min. in running water.



4, Placz for 1 min in a s»lution »f 1 per cent aquzous sodium bisulfitz,
in order to removse traczss of chromic acid.

4, Wash for 5 min, in running water, and then rinsc in distilled wat:r.
6. Silver at 37 C. (a water-bath is us=d), using stock methenamin:-silver
nitrate solution, 2f ml, distilled watzr, 2 ml, and £ per cant aqueous
borex solution, ? ml., for 2. F to 5 hours,

7. Rinse in several changes of distilled water.

3. Tone for ¢ min. in 0.1 per cent gold chlorids zolution.

9. ZHinse thoroughly in 2 pzi cent sodiuin thiosulfate eolution for ¢ min.,
in order to remove unraduced silver, ang wash for 19 min, in

running water.

10. Counterstain with working solution of light grzzn or eosin Y for

30 to 4E sa2conds. ITchydratz, clear, and mount in synthetic resin

(Permount).



APPINDIX 2

Preparation of the Various Culture Media Agsessed For the In-Vitro

Cultivation Of Intamoeba histolytica

1, DOBELL & LAICLAW'S NO,l1 MEDIUM:

(a) Wash 4 large eggs carefully with alcohol.
(b) Break into sterile flask containing glass beads or magnetic stirr.
(c) Add 50 c.c, of Ringer's solution,
(d) Shake mixture thoroughly until a homogenous mixture is securec.
(*Ringer's solution consits of 9mg, Nall; O, 2gm €aCl,;
0.2gm KCl in 1 litre Distilled H20).
(e) Mix whites of the eggs with a litre of Ringer's solution,
(f) Distribute into tubes and allow to slant and solidy at 70°C,
(g) Autoclave tubes at 1 1b pressure for 20 minutes.
(h) Cover slants to a depty of about 1 cm, with a mixture of 1 part
sterile inactivated human blood serum,
(i) Pass mixture through a filter and incubate at 37°C for at least
24 hours before usec.

D, & L, MEDIUM NO,II

Undiluted serum is used for making the slants, Pass horse serun.
through a bacterial filter; place in tubes, slant and also solidify for 1 h».

2. BOEK AND DRBOHLAV'S (Locke-egg-serum - L, &.S5.) MEDI UM

Materials: (i) 4 large eggs; (ii) Sthyl Alcohol; (iii) Magnetic Stirrer/

glass beads; (iv) Locke's:r solution (i.e. 9gm NaCl,



0.2 gm CatTly; 0.4 gm, KCl, 0. ?gm NaHCO.,, 2.5zm glucoies
digenlvaz in cold dietilled water),

{iv) test tukze >r bkottles; (v) Inzctivated Bumean cerum

{vi) a bacterizl filter.

M athod: (2) ¥"2ch 2n bruch the sggs w1th eleshol; (b) Erec Bn i iz
egae in sterilz flagk, (c) Fill test tubes or bottles t5 ebout 2" slants;
(3) Insipata an’ hzat at 7077 until mixturs solidifiss. (2) Aut>clave
at 15 lbs pressure for 20 minutes; (f) Covertubse ty a depth of absut
1 cm with a mixture >f equal part of staerile Locke's solution and
1 part »>f sterile humean blood serum foll>wing passage >f mixturs
through a bacterial filter; (g) Incubatz st 277C for at least 24 houre
t> confirm sterility.

**¥M. »dification of the sriginal medium,

This madium wasmodified by adding 0.1 =1 (i. e. 10, 000 unite
streptomycin to 10 mle »f the covering/or fluid overlay. Streptimycin
was preparzs by adding 19 mls sterilizzd distilled water t> 1 gm ampoul
»f streptomycin,

3. CLARVALAND'S& COLLIZR'S MIDIUM (& plno‘arn& idalman -
Am.J. Trop Mad.Eyg. 1: 4172, 1952

Zndamoeba Medium (332)-

Tehydrated:
(i) Feef Liver, Infusion 279gm

(ii) Proteosz Peptone, Tifco &. 5 gm.,



(iii) Tisscium phosphate 3 gm
(iv) Eodium Chloride 2.7 gm
(v) Eact>y Agar. 11 .gm.
T»> Rehydrate thz madium:
Suspend 32 gm of Fact>- Sndamo22ba Medium in 1 litrs
>f ¢>1¢ distilled water and heat t- boiling t> dissolve
th2 medium completely.

Tigtribute in tubes/bottl=c and sterilize in the
autoclave f5r 15 minutes at 15 1b prassurz (121°C). All:w
the madium t» g»lidify with the container in the slanting
pocition,

For use: Cover the slants'with Bacto- or any othar horse serum

diluted 1:6 with stesrile normel saline. Ad43 sterile rice powder.



APPINTIX 3

RODFINSON'S MTDIUM: (Trans. roy. Soc. Trop, e

Dt

3. Hyg. 62: 78, 18€3).

i

L#

Thie coneiste of: (i) Saline Slope=c: Ager powder 1. £% with N2CZ1 G. 7%

in distilled water. Tistribute in £ >r 10 ml (mo2d. ) cultur=z

bottleg, slope after autsclaving. e

-

(ii) Trythromycin solution:; Suspend bagz t» abosut 20% in 70%

than»l in a stzrile vessel. Further dilute to 0, 5% after % hourse
by sterile water and store at 4°C, (N.E, Add 1.5Hml of 70%
ethan»sl t> 300mg base and make up to 630ml by adding £3. ¢ mls
sterile water. i.e. 8mls - 5%; 1.5ml - 20% or 69mle - J. 5%
(iii) Factopeptone: Dissolve to 70% in water & autocl. T2
1% Neutralizad Lablemco solution (102m/100ml),

(iv) Sterile Rica Starch.

(v) PHTHLAT ©: (a) 204 gm Potascium (H) phthalate in 100m:1

40% NalF in water and meoke up to ? litres. (b) Adjuct t>
pE 6. &, sistributz in bottles and autoclave. (c) For use
dilute 1:10 in sterile water f>r usz as I, 0IM phthalate

6. % diluent,

(vi) 2ZFINZT M IDIUM: "R" (SYNTEATIC) FOR GROWING Tsh. ooli

Concentrated Stock coneists of: (a) 128gm NaTl; £0gm Citric Acid
Monohydrate; (k) 12, fgm KHoPO,; (c) Ammonium Sulphate (%2gm)
() 1,.25gm MgSO.. TEST; (e) 190 ml Lactic Acid, Dissolvec in

2, £ litres digtilled water.



Working Solution:

(2) Stoktk Solution 100 ml
(b) 40% NaOH 7.5 ml
(¢) 0.04% Bromothymol blue 2.5 ml.
(NyB. To prepare 0,.04: Bromothymol Blue solution; Dissolve
4 gm in 100 ml of 50% Ethanol and dilute 1:100).
(d) Distilled water 1 litre.
Adjust to pH 7 by adding few drops of 40% NaOH, and autoclave,
Use Stock over 4 weeks to avoid change of pH on autoclaving.

vii. BASAL AMOEBIC MEDIUM BR'.

Grow Esch. coli strain B of K12 or any other strain for 2 days at
37°C in a hollow layers of B in sealed flat bottles and thereafter store

at room temperature up to 2/12. Reaction should not exceed pH 7.3

viii, SHEEP SERUM'S".

Clear serum from the glaughter house by paper pulp on Buchner

filter, Scitz=filter heat to 56°C on 3 successive days and store at 4°9C,

ix, COMPLETE MEDIUM FOR AMOEBIC GROWTH

"BRS" (i) Mix equal volumes of sheep (or horse or human or Ox
serum with BR incubate for 24-48 hours at 37°C. Store at room

temperature up to one month,



TECHNIQUE FOR AMOEBIC CULTURE FROM FAECES:

(A) Fresh untreated facces « 50 mg. (by wire loop) to culture bottle

which receives at the time of inoculation

(ii) 0.5% Erythromycin 4 drops (0..12ml)
(iii) Rice starch 10 mg (judge on blade).
(iv) BR MEDIUM (1.5ml) to 2/3 of the way up for

S 5ml cultare bottle
Keep at 37 C.

(B) AFTER 24 hours at 37°C pipotte off the supernatant fluid and réplace
by equal volume of mixture of BRS and phthalate diluent (2bout
1.5ml) to 2/3 of the way up the slope with 2 droim (0,06ml) of 20%
Bactopeptone (or Lablemco 10%)} 2 drops (0,06ml) of 0.5%
erythromycin and more rice starch.

On the second day (after a further 24 hours at 370C) and again on
the 4th day drops of culture sediments are examined mierescopically
in double strength Lugol's iodine.

SUB-CULTURE: Further subcultures are made if required in 3 ml

volumes (to bottle neck) of phthalate dilutions of BRS, with starch,
erythromycin and peptone., Sometimes faeces prove to fermentative
to be restrained by erythromycin, replication with phenoxy=-ethanol

0.01% may then succeed.



MODIFICATION OF ROEINSON'S MEDIUM ;

1. Addition of 10% Lablemco, potassium phthalate solution, and
@sch, coli cultures were cmitted from subsequent subcultures

once a culture ig sstablished,

2. Trythromycin has been replaced by 0. 1% streptomycin/ 10ml
culture and the original fluid >verlay replaced by 18%

Forge-saline (1:6).



APPENDIX 4

_.ﬁlir¢5ei£z- Filtration Using Pressure/Vaccuum Pump

""Speedivac' Model RR4 (RTL).
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APPENDIX 5

"Warm- Snvironment'' Microscope For Txamining
(=]

E. histolytica Cultures at 8720










APPENDIX 7

Freund s Adjuvant
1, Incomplete type (without mycobacteria), two formulae.
(a) 3 parts light mineral oil U.S.P.; 1 part Aquaphore, Falba,
or anhydrous lanolin; 4 parts physiologic phosphate buffer
(b) 4 parts ne=hexadecane; 1 part glycercl monooleate
(Myverol, Distillation Products Inc.)

2. Complete type (with mycobacteria):

Add mycobacteria (living avirulent tubercle bacilli, heat=killed

virulent tubercle bacilli, Mycobacterium, or M. Smegmatis to make

a final concentration by moist weight of 10 mg. per ml, of water
—{n-oil emulsion. The same final concentration of any particular antigen
= can be used. Bacilli and antigen should be suspended in the aqucous
phase before emulsification,

3. Emulsificationt Emulsifier (e.g. glycerol monooleate) is dissolved
in oil, and oil is layered upon water. Water-in-oil emulsions are
obtained mixing theee two phases together vigorously with a syringe
and large guage needle, or other such instrument., The stability of
water-in-oil emulsion can be tested by dropping some on cold

water; the drop should remain intact,



APPENDIX 8

ESTIMATION OF DIFFUSION COEFFICIENTS OF ANTIGENS

By Double Diffusion Technique,

Calculation, (For theoretical treatment
Allison & Humphrey, 1960 refers),

The use of this arrangement for measuring diffusion coefficients
has been described in chapter seven. The practical details have been
given in the same chapter, and the ratio of the diffusion constant of
antigen (Dg) and of antibody (Dy) is given by:

tanff = (Dg/Db) 1/e
wher ¢ ﬂ is the angle between the precipitation line and the antigen

-7
trough, Taking rabbit or human antibody diffusion coefficient as 3.8 x 10

(Kabat, 1964).
The coefficient of diffusion of the various components of

E. histolytica antigens are as follows:

1st Component ﬂ = 60#9.50

tan NG Dy

Dy,
tanzﬁ = D /Db

g
Dg = Db tanZ{}
and D_ =3.8x10" tan? (6019.5).
8 . 6x10-7to28x 107

n

4,7-9.6x 107" (0 =53%5°)

4;1 - 5,4x30°" (8= 464 4%)
o
)

Similarly for: 2nd component Dg

3rd component Dg

4th component DD, 3.8x 10"; (0 = 45
5yh component Dg F 2% 107 (p'= 429,



APPENDIX 9

PRODUCTION OF RABBIT-ANTI-HUMAN SERUM

(Proom, H., J. Pathol, Bacteriol, 55:419(1943);

I. Mixture: (i) Human Serum 25 ml

(ii) 10% Pot aluminium sulphate
(KAL(SO4),. .12 H,0) 90 ml

(iii) Distilled water 80 ml
Adjust pH to 6.5 with 5N, Ha0OH,

L. (a) Centrifﬁge the mixture;- (b) Wash sediment twice with isotonic
saline solution with merthiolate (1: 10,000). (c) Make sediment
to 100ml with Isotonic saline, -

Suspension can be kept for at least 14 days.

I, IMMUNIZATION OF RABBITS.

Inject Rabbits as follows—>

1st day ~ Inject 5 ml intramuscularly in each buttock,
14th day - Inject 5 ml intramuscularly in each buttock,
24th day -~ Inject 1 mi untreated serum intra-peritoncally,
34th day = Collect approximately 50 ml blood from each animal,

Repeat the procedure 1 « 10 times after a rest period 2-3 weeks,
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