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SUM 1',1A RY

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 the 7922 protocols of the

autopsies at the University 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 future study of

the prevalence of amoebiasis in any given population exposed to the risk

of infection by ~;!;ntamoebahistolytica.
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Local (Ibadan) strains of Entam:>eba histoly'!ica have been successfully

cultured and the in-vitro characteristics studied. From the mater-Ials provi.ded

by the in-vitro cultures of the organism, investigations have been made on

S. histolytica antigens and the cor-r esponding antibodies produced in man.

The results of these investigations have been utilized in immunological

studies, designed to define the mechanism of production of sorne of the

problems posed by amoebic infections. The severity 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 amoebiasis had not been well established, and the mechanism for

this association was unknown. It was, however, wall known that pregnant

women were more liable to severe for-ms 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 amoebiasis seen at autopsy. Furthermore, the biochemical
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and immunological studies help to throw some light on the mechanism of the

selectivity of Infe ctton by ~. histol.I.!ica. These same results, also provide

some explanation for the severity of amoebiasis during pregnancy and the

allied states.

The conclusions, support the hypothesis of Iower-ed resistance to

infectious diseases during pregnancy. Speculative submissions are,

therefore, made on the defective immune mechanism occurring during

pregnancy and the early puerperium. Thus, the inability of pregnant

women to produce 'sufficient antibodies' to amoebic infections, demonst ra-

ted by the reactivity of the immunoglobulins in amoebiasis, 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 specific serum .agentts) which may account for the deranged immune

mechanism. On simi lar 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.
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2. That chronic amoebic infection is associated with the development

of growth-inhibiting factors in the serum, for example, in patients

with amoebic liver abscess.

3. That, on the contrary, growth promoting factors were demonstr-ated

in the sera of pregnant/puerperal women wit!l or without acute

amoebic dysentery.

4. It is suggested that the severity of the di sease 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 r
1. 1· Introduction:

The amoebae that have been identified as causes of human disc as =

fall into two categories, fr2e-living and parasitic. Th2 free-living

amoebae are oridinarily found free in nature. They :nay however

occur in the anLnal body, for exampl e, in intestinal c:mtents.·::)rganis_=-[

of the free-living genera, Hartmanella (Acantha:;.noeba) and N2..2glada

have recently been recognized as occastonal pathogens, causing

primary meningoencephalitis (Fowler and Carter, 1965; Symmers,

1969). Several othe r amoebi.c species have been identified as causing

disease. The infection by these others are S8 rarely recognized that

they rate little more than curiosity value.

The parasitic amoebae multiply only within the animal body,

where they live as commensal.s or occasionally as pathogens. The

species which are parasitic in man include 3;ntamoeba histolytica,

~tarnoeba coli and 2.;ntam.o~bagingivalis, 3ndolimax nana, Ioda:noeba

butschlii and .Dientamoeba fragilis. ,~ntamoeba histolytic2.. is the only

one that ranks as a major human pathogen. ~ntamoeba coli can cause

disease, but usually does so as an "opportunist" - that is, when the

pattent+s resistance to its invasion is lowered by other disease or by

side effects of treatment. The latter mechanism occurs most frequent-

ly when Immunosuppr cs sive agents such as steroids or cytotoxic agents

are involved.
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More rarely the other parasitic amoebae mentioned above have been

known to cause "oppor-tuni sttc" infections. IAmoebiasis', however,

in the context of this thesis concerns the presence of2:nta:"'l"1oeba

hi~toly!ica in man, either as commensals or as symptomatic invaders.

It is generally believed that the invading amoebae produce tissue damage.

The orgamism is found as a harmless commensal in the vast major-ity

of human beings. Little is known about what causes the parasite to

assume an invasive character.

Although infestation of the human colon by .!;nta~noeba histolytica

is world-wide in distribution, the tropical and subtropical countr-ies

with humid climates are reputed to have a high incidence of the Invastve

forms of the infection. Comparatively little inror-matton is available

on the incidence of a.noebi asi s 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 disease in any given community.

At the 7th International Congr-ess on Tropical Medicine and Malaria, it

was shown that the prevalence of infection with Enta::n.oeba histolytica

and of symptomatic amoebtasts could not be assessed from a review of

the world literature (~lsdon-Dew, 1963). Differences in the criteria

used for the identification of ~3;ntamoebahistolyt:ica and the var-ied

symptoma.tology attributed to the parasite made it Impos aibl.e to

correlate data from investigaton; throughout the world.
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Of special Inte r est is th e local observation on th e apparent sev -r ity

of th e di se as . in pregnancy and the puer-per-ium (~dingLm, 1967; Lewi s

and Anti.a, 1969). This obs ervation is similar to the mor -.universal one

on the S)V2ri ty of the di se a.s; in the YJung and debilitated children (....1e

Silva, 1962; Macdougal.l, 1959; Salas, 1958; Walt, 1959; Scragg, 1960;

Olatubo sun, 1965 and Nnochir-i, 1955). The predisposition to, and

increased s evar ity .of amo ebi as is in patients previ ously given Immune-

suppressive agents such as cor-ti coatar oids has al so been the subject of

s eve r al c )mmunicatbns (McAllister, 1962, ,~is'2rt, Hannibal and Sanders,

1959; Kanane , Knight, 1969, 'and ,Mod¥, 1959).

The first and in general tarm s, th e most obvi ous theory which can

be advanced to explain the phenomenon of differential severity and

selectivity of infectbn by ·~ntam<)ebahisblytica, is that sorn e spec ie s of

the organism are virulent while other-s are not, This was the hypothesis

which Erumpt favoured, and was prepared to g-::>so far as to postulate the

existence of virulent and non-virulent species. Thus Erumpt (1928)

described ·:i::ntamQebadysenteriae (the farm causing arno ebi.c dysentery),

~ntamoeba di spar , a n::m-pathogenic form producing cysts mor pho lo-

gically identical with those of ,3::. dysenteriae, and ~. hartmanni, a

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

diameter. Iv12leney, Frye and Leathers (1939) demonstr-ated marked
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differences in the pathogenicity of different strains of .§. hist~xticc:.. 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 immune response 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 hostl

.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 characterization. It is considered that there is

probably a minimum threshold level of antigenic information necessary

for stimulation of an immunological response in amoebic mrecttons..
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The threshold level of antigenic information, being defined as, the

sensitizing of, and consequent development by the host, of an acquired

resistance to additional amo ebi c infections. It is possible, ther-efor-e,

that the antigenicity of .3; 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 sever-e, can on,ly be fully appreciated

from the study of the character of the immune response stimulated 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 serious handicap to investigations, - rn atabo li c, immunological or

otherwise - on 8. hi.stolyti ca (Reeves and Ward, 196::; Swart and

Warren, 1962). Indeed Kun, Er'adin and Dechary (1.965) stated that

they were abandoning studies on the organism because of the difficulty

in obtaining material. These impressions were again confirmed during

the early stages of the present studies.UNIV
ERSITY
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1.~. AIMS AND OBJ~~CTS

Eearing in mind the limitations of the existing knowledge on the

various aspects of amoebiasis, notably, the complete lack of Infor-m ati.on

on the cultural characteristics of the local strains of ~..:hist011'!ica, the

study programme was designed with the following objectives:

(I) To assess the r-ole of amoebiasis with its consequent pathological

changes and complicati oris, as a cause of death, with special reference

to deaths during pregnancy and the puerperium in Ibadan. This is

descri bed 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 prevalence of amo ebi aai s in a given aarnpl e

of the Nigerian population. These investigations are described in

Chapter 4.

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

of ~. hist~lx.!~ca and utilize these in the study of th e immunopathology of

amoebiasis in Nigeria. These are included in Chapters 5 and 6.

(Iv) To investigate the role of immunity in amoebic infections, with

special reference to the antigenic reactivity of the local strains of

Z. histolytica, and also the nature and reactivity of human immunoglo-

bulins. These investigations are described in Chapter 7.
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CHAPTEH n

GeNERAL _R2VI~\N OF LIT2;RATuas

? 1 Historical Sketch

"The history of m.ankind is I th~ hi stor'y

of its disease" - (Joan Tate)

Intestinal amoebiasis, is a disease now fairly widespread in the

tropics. The disease appears to have been a problem even to the ancrentr .

Sushruta (? 6;)0 B. C. ) describes what appears to .be the clinical fe atu r 2[,

of a.noebi c dysentery (Atisara) and incriminates!' ger-mination of par aait as,

in the intestines", drinking impure water " and " excc sstve drinking of

liquor" as some of the causes of the disease. Am.oebk liver abscess

was probably known during the time of Hippocrates, since dr-ainage of

pus from this organ was said to have been successfully practised by the

Master (Rajasur-iya and Nagar atnam, 1962).

What is considered to be one of the earliest historical r-cf'ar ence s

to hepatic amoebiasis is the account of the last illness 01 Alexander the

Great (Savill, 1956). During his campaigns in Asia he had developed

dysentery as a result of drinking impure water. Life in the ar .ny had

made him a votary of both Bacchus and Venus. Then at the car Iy age of

32, the end came suddenly and without warning. Some believe that he

caught malaria from the mosquitoe s of the marshy plains near EabyLm;

others that the illness was due to abscess of the liver.

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



Alexander, the Great was dead by the twelfth day - 13th June, :l2;) E. C -

of an illness associated with increasing weakness and stc acy mounting

temperature. However, the question as to whether he died of rnal ar ia

or amoebrasi s, historians have not yet decided.

The first reference to amoebiasis in .2ur'Jpeans was in Ceylon in

1672, during the visit of a French Emabssy from the Cour, t of Louis the

XIV of France to Rajasingha the II of Kandy (Pur-Ls, 1920). In mor e

recent tirne s medical writers have made noteworthy references to the

prevalence of amoebi aai s, both intestinal and hepatic. i:», John Davy

a brother of the famous Sir Humphrey Davy, who was stationed in Ceylon

as Surgeon to His Majesty's Forces in 1821, commented on the Incr eaein.,

incidence of inflammation of the liver and liver abscess among the

British troops which he ascr-ibed to the IIabuse' of ardent Spirit"

(Davy 1821).

James Anne sley (1(28), was acquainted with a form of dysentery

in India, in which the clinic l picture and morbi.d anatomical featur es

of dysentery were accornpained by liver disease. The inte stinal

disturbances at that time were attributed to a "mor-bid state of biliary

secretion". With regard to the cause of the dysentery Anne sley

incriminated cold nights, intoxicating liquor, noxious terrestrial

exhalations, fatigue, exposur-e to the night air and even intestinal WOC;.1.G,

although considered the last of little importance considering their

prevalence amongst those unaffected by dysentery (Anne sl ey 18LH).
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However. this notion as to the pathogenesis of such acute diarrhoeal

disease associated with hepatic disturbances, has long been 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 founJation of the history of

amoebiasis was properly laid with the observation of amoebae in the

faeces of man.

Losch (1.373) was probably the first to describe a proven case of

amoebic dysentery. In the clinic of Professor Eichenwald in St.

Peterburg, Losch discovered the amoebae in the stoo'Iof a young Russian

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 pr oetr-ation 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 colf , 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 SOiLe

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 were

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 f'ounc

as parasites of man. Another Russian, G. Gros had in 1849, discovered

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 ac~racy of Lambl+s

descriptions and was later supported in this view by C. Dobell who

managed to obtain the rare original papers of Lambl (Dobel.l, 1919).

Timothy Lewis and D. D. Cunningham (1870) in the course of their

studies on the aetiology of cholera observed amoebae in human faeces.

They regarded the amoebae as non-pathogenic species, Entamoeba c.ol.i ,

Thus it seems that Losch was the first to observe the gntamoeb2c of

dysentery.

Evidence continued to accumulate that amoeba might be of

aetiological importance in dysentery and in liver absce s s. In 1883,

Koch saw amoebae both in cases of dysentery and in the wall of a liver

abscess in Egypt.
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Staphanos Kartulis (1836, 1387, 1839, 1391 and 190{,), working in

Alexandria found amoebae in stools of patients suffering from ~ysentery,

in pus from liver abscess and in section of the large gut. Eleven of 330:

cases of liver abscess were complicated by brain abscess. In two of

these he saw amoebae both in brain and liver substance. H-2 was also abl e

to produce dysentery in cats by the rectal injection of faeces from human

cases of dysentery. Hlava (1<387)in Prague was able to infect cats by the

same method. In the United States, Osler (1390) found amoebae in a

patient suffering from dysentery complicated by liver abscess. In 1892,

Kovacs infected kittens, and in 1394 Kruse and Pasqu~e produced

dysentery in a cat by the rectal injection of liver pus containing amoebae

but bacteriologically sterile.

In 1890, 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 disease.

Their work is a classical contribution to the pathology of the disease.

They were the first to introduce the terms IIamoebic 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 aetiologically distinct. Ulcers in the gut ar-e

undermined and the products of inflammation are absent.
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Liver abscess often with extension to the lung may cornpl.i cate the di sc as a,

The amoeba in the liver abscess may exist without other or-gani srn s,

causing liquefaction and not purulent inflammation. The disease has a

worldwide di str ibution, and is what has been referred to as tropical

dysentery. II They described under the title of "br-oncho+pl eur-al fistula"

in one patient, a liver abscess ruptured into the lung. A:'-:102baewere seen

in the sputum and at post mortem the abscess was founc to cornrn uni cat e

with the duodenum, and the gall bladder, as well as, the lung. Perforation

of the large gut and death f1'O,-T1intestinal haemorrhage were also r ccor ded

in other patients.

An important landmark in the investigation of amoebiasis was the

establishment of the modern concept of the tr anami s ston of the disease

by QuiJlcke and Roos (1893). They noted, by properly controlled

experiments, all the: essential characters of Entamoeba histolytica.

These include its size, cl aar ectoplasm, active moverrrent and ingestion

of red eel.Is, and confirmed its pathogencity for cats. By 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 demonstr-ated that these

were infective by mouth for the cat. They correctly concluded that this

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 Sntamoeba coli,

but although he told Schaudinn of these observations they were ignored.

At the end of the ntncte enth century, despite the weight of evidence

pointing to an amoeba as an aetiological agent in .ryeeriter-y and liver

absccs s. confusion still existed because of observations on patients in

whom amoebae were found but to which no significance in the causation of

the disease could be attached (Grass, 1879;; Cas agr-andi and Barbagello,

1895; Callendruccio, 1890; Celline and Fiocca, 1394). It was Schaudin in

1903 who paved the way to a clearer understanding of t~s problem by

differentiating between a harmless Entamoeba Coli and a pathogenic

.~ntamoeba 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 G~OGRAPHICAL DISTRIBUTION

The extreme variety of opinion as to what constitutes the disease

immediately clouds any attempt at establishing a valid geographical

distribution. However, Entamoeba 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)

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



- 14 -

and of the Poles (over 90,000 examinations with nil report).

In general, however, the di.etr ibution of amoebiasis is wor-Idwide.

Surveys have shown that a significant percentage of th e world' 8

population har-bour-s the parasite i.r-respe ctfve of Lat.itude, It occurs

sporadically in most subtropical an] temper-ate countr ie s.: but it is much

more frequent in tr opi cal ones. In th e tropical por-tions of A.•.T>erica,

Asia and Africa; and also in the West Indi es , the Malay Ar chip elIago,

and the Fbillipine Islands, it has usually been the prevailing f'or-m of

dysentery.

As regards the suitable incex applicable to the study of the dis28.s2

it has been shown that available data, - 2ith2r parasitological or

clinical, give Gut little i.nf'or-rnation on the distribution of azn.oebias.is.

The most reliable data is based on the occur r encc of liver abscess,

though this too is clouded by differing outlooks on the condrtion. The

co::nmunities which are familiar with such abscess, and ~EsOf!ct~ with

amoebic dysentery, do not regard these with the same awe as do those

encountering sporadic cases. 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 PRODUCTIONDF
AMOEBIC LESIONS

2. 3.1 PATHOG_~N_8SIS:

Many studies have been conducted to deter-mine the conditions causing

invasio~by 3. hi stolyti ca. 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

associa.ted with another case of amoebiasis, 'and pr-omptly 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 ascorbic acid have been shown to

favour invasion in experimental animals (McCarrison, 1919; Sadun, Er adin

and Faust, 1951). Other dietary factors may be important also. Faust,

Scott and Swartzwelder, (1934) 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 posae asion of the spreading factor, hyaluronidase

by 3ntamoeba 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

amoebiasis result from ingestion and swallowing of the viable cyst s of

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



- 16 -
Sntamoeba histolytica. The cysts pass uninjured and unmoriifi ed thr-ough

the stomach an-i proximal levels of the small intestines. The encysted

organism begins to exhibit pr otopl.asrni c activity only when the gastric

secretions have been neutralized or slight alkalinity has been produced by

the intestinal juices (Swartzwelder, 1939). This activatbn and thinning of

the cyst wall in the medium of the intestinal juices cause a rupture of the

wall and allow the amoeba to emerge as a naked protoplast (met.acyst.).

Simultaneously or Shortly thereafter the cytoplasm divides into a number

of small amoebae corresponding to the number of nuclei in the metacyst.

As many as four metacystic trophozoites are produced fr-om the meta cyst.

1.&". little amoebae (metacystic trophozoites) n8Wpass down the r-ern ainde r

of the small intestine and are carried into the lumen of the cae cum , If

excystation fails to occur in transit down the remainder of the small

intestine, the fate of the cysts is uncertain but since excyct at.ion probably

does not take place in the large bowel, the cysts may at tim-es pass

through the entire digestive tract and be evacuated in the faeces, without

coloniz atton.

Once the little metacystic amoebae reach the cae t.al area, where

normally there is a rnode r ate degree of stasis in the faecal flow, they

have their first opportunity to make chan ce contact with the Luti cular-

surface of the mucosa, eithe r at the tips of the digital processes extending

out fr-om the glands, partway within the glands or in th e depth of the
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glands (James, 192:3; MeIeney, 1934; Faust, 1932, 19~3). Contact, even

for a brief time , allows the amoebae each to digest a small cavity in the

mucosal cells, in which the par as ite s can take r-e si den ce. They ingest

the lysed material, grow, then 0ivi-je by binary fission and thus initiate

a colony. Tissue contact mayor may not oc·:::urat this level of the large

bowel. If tissue contact does not occur , the amoebae then pass further

down in the liquid faeces, to make contact at the lower level, particularly

in the sigmoid colon or r-ectum. where primary coloniz ation [flay then

develop. On the other hand, they mane- encyst and be evacuated in the

faeces without causing infection. In a majority of expo suz-e s with small

numbers of cysts it is almost probable that this Iatte r is the case and

that infection fails to occur.

Although evidence preponderates in favour of the view that Entamoeba

~istol~ica is characteristically a tissue invader, there is suggestive

evidence that this amoeba, may remain temporarily as a surface- contact

parasite of the '.mucosa producing superficial ero si on, excess production

of mucu~, and developing extensive colonies in the crypts (Hoare, 1950).

However, whenever favourable cir cumstances develop tissue invasion

characteristically occur-s. As Iong as the amoebae remain in the intestinal

lumen it seems likely that they depend on the rnet abol.ites of certain

associated enteric bacteria for growth and multiplication (Deschiens,

1937, lS33). Once they invade the intestinal mucoas the host cells appear
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to provide the necessary stimulus and bacteria 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 rn etas tatic. The

regions that are most likely to be thus affected include the liver, the brain,

the lungs and skin (Fig.2).

2. 3. 2 Mechanism of production of bowel lesions:

Once the amoebic process has beco:ne 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 submucosal extensions frequently 'occur,
U

so that adjacent subsurface lesions coalesce 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 bowelBsqueeze out many amoebae and necrotic detritus

through the necks of the ulcer into the lumen of the bowel pr-oducing

partial collapse of the tissues.

In fulminating amoebiasis, and similarly in chr-onic infection but

conaider ebly less rapidly, the amoebae may invade the muscular coat s,

then break thraugh the barrier and reach the subserasa. Mel.eney (1934)

states that they "jsenetr ate the' .mus cle cell and cause oede.n a, hyaliniza-

tion and finall~ necrosis of this tissue. . .. In the subser-ous tissue the

amoebae produce oedema followed by the for-mat ion of fibrin on the Ser,)U8

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

necrotic process penetrates through the muscle layers, the serosa gives
way and per-for-atjon occur s.
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2. 3. S Spread of Intestinal Lesions:

Or-iginal sites of tissue invasion and colonization by ~E.!amoeb~

IE-stolytica provide opportunities fo:c development of amoebic pr-ocesscs

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 lesions is in the

caecal area, since this is the first level of the bowel where any

appreciable amount of intestinal stast s occurs. Amoebic tr-ophozorto s

extruded from these primary foci serve as the source for tissue invacion

at lower levels of the bowel, and particU'l.~rly in the sigmoid colon and

rectum. Moreover, additional ulcerative invasion of the caecum is

likely to take pl ace as a result of direct contact of the extruded

trophozoites with undamaged caecal mucosa. .By similar rnecharu srn ,

regurgitation of these trophozoites into the posterior segment of the

ileum allows tissue invasion of this part of the intestine. Primarily

implanatation apparently never occurs in the wall of th e ileum, nor do

the amoebae enter the mucosa at higher levels of the small intestine.

The development of a preponderance of pr-imar-y Ie sions in the

caecal area is a well recognized fact. The pathologic process of amocbic

colitis is characteristically a progressive one, with the earliest stte s

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 cases of fulminating amoebiasis ther-e may be invasion

throughout the entire large inteetine (Fig.4). Also in a relatively small

per cent of cases the primary invasion of the lower colon and r-ectum

occurs concomittantly with that of the cae cuzn or exclusively in the Iower

segment of the large bowel.

The cumulative Ieaions as observed in autopsy findings (Clark, 192:;;

Faust, 1943), indicate that amoebic ulceration occurs most frequently

in the caecal area (caecum, appendix, ascending colon) and next in the

lower portion of the sigmoid colon and £9ctum, while the Intcr-medi at e

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

?. 4~XTRA - INT.8STINAL AMOEBIASIS

Amoebiasis outside the intestinal tract is, usually s.Jcondary to

amoebic invasion of the large bowel. The anatomical locations where

extra - Intestinal amoebic lesions have been demonstr-ated Include

practically all soft organs and tissues, of which the liver, lungs, brain

and skin are most co.nrnonly involved.

2.4.1 .!Iee.atic Amoebiasis

Metastatic l eston s may occur when the amoebae in the cour ee of

their burrowing penetrate a small vein and :5et car-r icd off to the Iivcr ,
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Hepatic amoebiasis rnay take one of thr-ee forms. Th2G''::Incluc e

(1) hepatitis as eoci ated with colonic amoebi asl s without evio ence that

amoebic invasion of the liver has occurred; (2) acute arno ..ibi c hepatitis

and (3) amoebic liver abscess. (1) Loeber and D'Antoni )l9{:7) fi r ct

called attention to an enlar-ged tender liver in children suff er ing fro;-:J.

colonic amoebiasis without any of the usual clinical signs of hepat ic

involvement in amoebiasis such as leukocytosis, f'cver anc X- ray evi dcnc .

of diaphragmatic Irnpai r m cnt,
,

Sodcrn an (19;:;Oa) refers to this coridi.tion
, ,

"I de h ti :!as a ower gra ~ epa i c process (that occur-s) "befor-e th e stage of
U

acute hepatitis .. " "with enl ar gement or tenderness of the liver but v.:.:ry

little in the way of symptomatic response". The histopathologic pi ctu r e

in this type of hepatitis has not been reported.

2.4.2 Acute Amoebic Hepatitis:

._. Acute, arnoebi c hcpat iti s is the stage of amoebic Invaaion and

colonization of the liver preceding devalopment of one or mor e absccsiscs..

The pathogenesis of acute amoebic hepatitis is b.stt er expl ain ed by

referring to the amoebic lesions in the intestine, particularly tho sc

in the caecal area. Lytic ne cr-o ci s in the submucosal layer involves not

only the interstitial cells but the mesenteric blood V~E ::.ai'S as well.

Frequently the walls of the mesenteric blood venu Ie s aro eroded to such

an extent that arno ebae gain entr-ance to these vessels and get carried

into the intra-hepatic portal vessels.
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This obviously is the origin and mechanism of the metastatic a.n oebi c

lesions of tho Iivcr already mentioned above, However, only a ern al.l

pr-opor-tion (not over 5 per cent) of par son s with confir-med arrioebi c colitis

have evidence of coincident or subcequ ent amoebic hepati.ti s , This,

ther-efor-e, raises the question of the possible exi st enc e of immuno-

pathological basis for this "h epato- colonic complox' I in a.n oebi aai s.

It is generally accepted by pathol ogi sts and cl.ini ci ans that ~~tamo::;l::;a

histolytica enters the liver via the por-tal' bl ooo str-erm. Th , ctuoy of

Carre ra (1950) on hepatic amoebiasis following exper-Im ant al development

of amoebic colitis in kittens confirms the findings of Rogers (1922) and

Palmer (1928) on human mater ial. This deals with the fact that the

earliest colonization of the amoebae is as soctat ed with thr-omboai s in

branches of the portal vein, an .,.particularly in the srn al.l irrter-Iobul ar verne.

In this regard, however, it is a very significant fact that, in the case

of guinea pigs with intestinal amoebtasts , the amoeba gOes on to the

liver without being abl.e to establish itself there or to pr-oduce lesions

(Bock and Mundrow-Reichenow, 195b; Ree s, Taylor and Reardon, 19~ '.i.).

Maegraith and Har-inasut.a (195 ~) demonstr-ated that amoebae Intr-oduced

into the mesenteric vein did not succeed in establishing themselves in

liver. All these strengthen the pos sibl c existence of immunological casts

for "hcpato- colonic complex in arno ebi aai s , II
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2. 5. Pl.eur opulmonar-y Amoebiasis

The pleurae and lungs constitute the second mo st common and most

important extra-intestinal locations of amoebiasis. There are several

demonstrated ways whereby these organs and tissues may become involved.

These include the following sources:- (Ochsner and De Bakey, 1936).

(1) From the intestine via the bloodstream or mesenteric Iymphatfc s

and inferior vena cava, without' hepatic involvement, (1'L30/0)
L.J .

(2) by concomittant but independent involvement of liver and lungs (10.4'ro)

(3) with pulmonary extension of an hepatic abscess (37.20/0)

(4) due to a bronchohepatic fistula with pulmonary involvement (19.60/0)

(5) by empyema extension from an hepatic abscess (15.60/0)

From the above quoted figures it is evident that' in most cases pleuro-

pulmonary involvement is an extension of hepatic amoebiasis. However,

amoebtasf s of the pleural cavity is only about 5 to 10 per cent as frequent

as hepatic involvement.

2. 5.1. Mechanism of Production:

In the pleuropulmonary extension of hepatic lesion, the typical

mechanisms involve:

(I) the doming up of the diaphragm above a 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,

(tu) lytic penetration through the tissues of the diaphragm and

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

2. 6. lMMUNOLOGY OF AMOEEIASIS

Any immunological concept in a disease entity must involve the

question of humoral, as well as, cellular me chani sm s , The humoral

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

adaptability to reproducible techniques such as i.mmobilization test,

complement fixation test, hae ..nagglutination test, immunoflourescent

techniques, gel diffusion precipitin test and general reactivity of

immuno~s. There is sufficient evidence to show that these various

immunological techniques have at one time or the other been adapted for

use with Entamoeba histolytica antigens.

2.6. 1. ~~plement Fixation Test

The first postulation or suggestion of immunological concept in

amoebiasis was the attempt of Iza (1914) to devise a complement fixation

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

posrtive 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 obtained

positive results with such a test in cases of amo ebi c dys enter-y,
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Apparently little attention was paid to his communication ana no ather

publication appeared upon this subject until Craig in 1927, and 19?8

demonstrated that complement fixation occurred in the blood serum of

individuals infected with 2'::ntamoeba histolytica in the presence of suitable

antigen.

The demonstr-ation by Craig that complement fixing substances occur

in the blood serum. of individuals infected with 3;ntamoeba histolytica has

since been confirmed by numerous investiiators, notably Spector, ( 932);

Menendez (1932); Sherwood. and Heathman, (1932); Tauchuja, (1932);

Weiss and Arnold, (1934 and 1927); Meleney and Frye, (1935-1937);

Shir agawa, (1935); Stone. (193E.); Paulson and Andrew, (1936); Re e s ,

Bazievich, Reardon and Jones, (1942); Ohos,h and associates, (1948);

Terry and Bozievich, (1943);; Hussey and Er-own, (1950); Dolkart, (1951);

Medearrnan.. and Dunham, (1952); Kun Yun Kon, (1958). In recent years

there has been a re-awakening of interest in this serological technique.

Fairly more recent work includes that of Kessel and co-workers (1965)

and Kashwal and co-workers (1986).

2. 6. 2 Immobilization Test:

When amoebae are incubated in the presence of anti ser-um, they

are affected to various degrees and in various ways according to the type

of observation carried out. Thus they may be temporarily immobilized,
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their ability to ingest red blood cells rn.ay be changed and finally the

growth rate may be affected. The inhibition of growth of' Entamoeba

~!.:sto~ytica in culture did not reveal any differences between strains

(Nakamura, 19t:9; Swart and War-r-an, 1962). However, red blood ceIl

phagocytosis did show str-ain diff'er-enc as (Shaffer and Ansfielc , 19~·6).

The Imm obi.liz ation reaction has 'been studied by several workers

(Ef agi and Euentel lo, 1961) as a method 0:£ s er-o'logical di agno si s of

amoebi asi s in man. No differences between strains of "~ntamo2ba

histolytica was noticed during these investigations.

In contrast with the other studl ae utilizing iznmobi.liz ing reaction,

Zaman (1960) carried out an extens ive comparative study with several

species and observed the degree of Immobflfz atfon of the homologous

and heterologous species. .2:ntamoeba coli was found to bc unsuitabl e

for immobilization studies owing bits nornal restricted activity. Sorn e

cross- reactions to Entamoeba histolytica were observed, since ~ntam0eb3

histolytica amoebae were partly immobiliz ed by anti .~ntan'1o'2ba coli ser-u.n,

2. 6. 3 Indirect Haemagglutination Test:

This technique has been used by very few workers, notably Kaasel

and associates (1961); Maddison, Powell and Bldson-Dew (196::;'); and

Milgram, Healy and Kagan (1968). Other studies include that of 'Hells

and Goldman (1961) on the evaluation of haemagglutination test for

amoebiasis.
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2. 6. 4 F'lour e scent Antibody Test:

The basis of the flour escent antibody technique is that the antiboc:y-

antigen r-eaction is made vi aibl e by coupling a flourescent dye to the

antibody. It is then possible to observe flour e acence in the case of 2.

positive reaction. Until recently the antigen used has been amoebae

obtained from culture, but ~aman (196:::) has shown that the flourescent

antibody test can be applied to cysts. The disadvantage of this test is

that, in general, cr os s- r cactionr are seen between zoologically related

protozoa. However, differences in intensity are detectable, and a

technique for measuring the intensity has been devised by Goldman (1960).

Gol.drnan and his colleagues have made detailed study of r el ationship

of Bntamo~C!baspe ci e s with this technique.

The relationship between ,3;ntamoaba coli and .~ntamo8b2 histolytica

were first studied by Goldman, (1953, 1954). Antisera to both species

were prepared and although som e cross-reaction was observed the

heterologous flour-es cence was r-emoved by absorption with the appropriate:

species of amoeba. The use of these antisera enabled Goldman (19:::4) to

successfully indentify unknown amoebae as either .8ntamoeba histolytica

or .8ntamoeba coli. Other species and genera of parasitic amoebae

were also studied (Goldman, 1945) with this method. Amoebae of

Dientamoepa fragilis and Endol.im.ax nana showed virtually negligible

flourescence, while Entamoeba invadens reacted less than either
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€ntamoeba histolytica or,~ntamoeba coli, but more than Di.::ntamoeba

!.ragili~ or~~dolima n~~ Sntamoeba moshkovskii did not significantly

stain with an anti.-Entarnoeba histolytica serum (Goldman et al (1960).

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

immunized with :§_._~ist~lytica antibody by similar means in human

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

by Boonpucknavig and Nairn (19::;7).

2. 6. E· Gel . .;)iffusion Precipitin Test:

A precipitate often forms when an antigen and its antiserum are

mixed. If a gel is the supporting medium and the reactants diffuse

towards each other through the gal, 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 amoebic

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 therefore been 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 systems which may appear when antigens are as heterogeneous

as are those prepared from parasitic animals (Maddi son and .~ld.:;on-Dew,

1961).
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The number of precipitation lines reported for -2;ntamoeba histolytica

vary from thr-ee to about ten (Nakamura and Eaker, 1956; hladdison, 196[;

Siddiqui, 1961; Sen et al , , 1961 a, b; , and Atchley et a1., 1963). The

results obtained 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 strains of

Sntamoeba histolytica. Th e presence of bacterial factors further

cornpl icat as the analysis, and while these variables can be inv es'ti.gatcd

in an experimental system, it is said to be more difficult in the case of

human ee rum (Neal, 1966). Maddison and 2;ldson-Dew (1966) showed

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

c~ntamoeb8. histoly!ica but to accompanying Clostridium wel.chi.i antigen-

antibody r-e acti on.

While antigenic structure of Entamoeba histolytica has not been

fully elucidated, some observations on cross-reaction with cthe r species

have been made. Sen et al (1961b) prepared anti -8nt8.mocba histolytica

serum and found no reaction with ,~ntamoeba moshkovskii antigen or

antigen from the free living amoebae Nacgl ar ia gruberi and_Schizopyr-='E:!~

ruae'llt. 'I'al l s et al , J (1962) showed that there were no common antigens

between :~ntamoeba histolytic a and Entamoeba invadens. Siddiqui and

Bal amuth (1963) reported that no reaction was found when heter-ologous

mvadens scr a, The antigens W~1'8 prepared f r orn 8ntam;)2ba hi stolyti ca,
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~nta:ma2b8. Invaden s, ;:i::nta:no2bamo shkovskif , Haz-tmanal l a r hvsode s and
q. - -----.---.------~~~--

Mayorella palestinenis.-------- . -

2. 6. 6 Immunoglobulins in Amoebiasis:-- ---_... -- ,. .•.
This so far is the least investigated of the immunological aspects

of amoebiasis. The studies so far' collected f'rorn the literature include

that of Shirley Maddison and her co-workers (1968) on the Reactivity of

human immunoglobulins in amoebiasis and that of AU Khan and Meerovitch

(1968) on serological char-acter-iz atton at gamma M (198) and gamma G ('iE;)

rabbit antibodies in response to .6n~amoeba h.i~!zt.!~ antigens. The first

group of workers mentioned above, carried out their studies, on sera

from only two amoebiasis patients Clnd consequently their results cannot

be subjected to any serious stati stical analysis. They finally suggested

that investigations of sera from young infants and adults pr e senting short

clinical histories of amoebi aai s and foflow -up on these patients would

clarify the role of different classes of immunobl oguljns in amoebi.aai s,

2. 6.7 Cellular Immunity in Amoebiasis:
" ., . " -..-

This aspect has so far received 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 hype r sen-

sitivitHo _Sntamoeba histol)j;ica in immunized animals. In addition,-- .. -~
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Heathman (1932) was able to transfer passively the skin- sensitizing

antibodies in sera from immunized animals. The investigations by

Maegraith and Har inasuta (1954) suggest that in the guinea pig, prolonged

intestinal infection maintained experimentally may induce a state of

hypersensitivity with possible increase susceptibility to invasion of Ii.ver

by the amoeba.

However, the reported work on this aspect as regards human

infection includes that of Leal (i'923), Kun Yun' Ken (1958) and Shirley

Maddison and associates (1968). Delayed and very rarely immediate,

hypersensitivity was detected by Leal in human as a result of infection

with Entamoeba histolytica. Shirley Maddison and her co-workers state

that a high proportion of amoebic diagnostic sera gave positive peA

(Passive Cutaneous Anaphylaxis). Skabes also inve sti.gated skin reaction

using boiled extract of the intestinal mucosa and of material scraped from

the intestines of persons suffer-ing from amoebic dysentery. However,

it was not confirmed hi s.mcthod was of any value in the study of Cellular

immunity in amoetiasis.

2.7 THE PRSS.ENT STUDY

The above review shows that considerable work has been done on

what may collectively be termed the immunopathology of amoebiasis, 311

over the world except of course in West Africa in general and in Nigeria
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in particular. 80 far ther-e is no r-ecor-d of any detailed studies on the

nature of the antigen and arrtibodio s invclv ad in the host par aait a

r el.ation ship in human amoebiasis. So also has no effor-t been m ade to

apply such etudi es to the elucidation of a particular cl.inicc-pathologi cal

problem such as the severity, and selectivity of infection by ~ntClinoeba

!!!..stolytic~ in pr egnancy/puer-per ium which has r easonably be en observed

by various workers as stated earlier on.

2. 7. 1 Amoebic Antigen:

The bi achem ical contents of the whole amoebic antigen(s) and

f'r-action s have not been identified nor th e fractions evaluated clinically

or experimentally. It has been suggested, however, that different

amoebic antigenic components may separately be involved in different

serological techniques with par-ti cul.a.r reference to haernaggluttnins and

precipitins (Maddison et a1., 1965).

There is wide variati on in the observations of var-ious workers

applying the above-mentioned Lnmunological techniques to the study of

Immunology of amoebiasis. Thus taking amoebic gel diffusion for an

example; Maddi son (1965) has shown that this test can detect antibodi es

against specific components in 2. high proportion of patients with Invaaive

amoebiasis, in a smaller pr-opor-tion of cyst-passers and much lower

percentage of patients without symptoms attributable to Bntamoeba
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~~tolyt~~~ On the other hand Kun Yun Kon (19!}3) and other- wor-ker-s

found more posi"t:W"e.results in patients with chronic diarrhoea compared

with invastve amoebiasis. In view of the variability in the r esult s of

various workers it is conceivable that the inconsistency may lie in the

quality of the antigen(s) employed in the studi as, Fur-ther-mor-e an

elucidation of the concepts of amoebiasis as a disease in which derangement

of immunological mechanisms may account for its peculiar Inefe ctivi ty

and deff'er-enti al sever-Ity: the biochemical and biophysical properties 28

well as, the stability of amo ebfc antigen(s), appear to be a significant

fact or ,

It is hoped that this study will, establish immunological studies

in amoebiasis in Nigeria, as well as fUl in the gap which h2.S exi stcd in

the whole of the study of the antigenicity of :2ntamoeba histolytica.
-....-.. co

Finally, the appl icatfon of the locally prepared antigen to the study

of human amoebiasis demands a reasonable pur if'icat ion and

characte~isation of the: anti genfs), Ther-efor-e, emphasis has been laid

on this aspect of antigenic reactivity in the present study.
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GEOGRAPHICAL DISTRIBUTION OF AMOEBIC LIVER ABSCESS (FROM CASE' REPOR"
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(To Face Page 35)

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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(To Face Page 36)

Fig. 3. Diagram showing the relative frequency of amoebic

lesions at different levels of the large bowel

(After Faust, 1943).
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Fig. 3.
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(To Face Page 37).

Post-Mortem Appearance of Pyogenic Liver Abscess.

(Note the diffused Nature of the lesion~.
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CHAPTER III

PATHOLOGICAL CHANG8S AND COMM:ON COMPLICATIONS
OF AMOEBIASIS SEBN AT U. C. H. IEADAN

3. 1 Introduction:

In an attempt to define the frequency and pathological changes seen in

amoebiasis in the U. C. H. Ibadan, a retrospective study covering all post

mortem materials available from the period 1958-1967 was undertaken and

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 .~. histolytica in such

intestinal lesion may be extremely difficult. Accordingly in order to obtain

the best possible material for histopathological examination a prospective

study was additionally undertaken.

3. 2 Materials and Methods:

3. 3 Prospective stu~:

Both the macroscopic and mi cr-oacopi c 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 (1966) 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 srn al.l intestine. The duodeno-jejunal flexure was then identified,

transfixed and ligated leaving 2· 3cm of jejunum proximal to the ligature

free for division. The hepatic flexure was simila.rly ligated. At this stage

the intestines were touched only at the points of ligature.

A Tv shaped cannula was then tied into the most superficial presenting

loop of small intestine, great care being taken not to handle more intestines

than absolutely essential. Through this caAnula fixative was run in, and

the intestines allowed to distenc! to a pressure of about 40 cro 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 "joiried! by cutting along the dorsal

attachment of the mesentery, and then lifted out with the mesentery as a

handl~ Immersion in 4% formaldehyde- saline for a further 24 hours

completed fixation.

Tissues for histological examinations were stained routinely with

Haematoxylin and Eosin. When indicated Bauer and Hotchkiss-McManus

periodic acid- Schiff; modified Gomor L's methanernine silver nitrate stain
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(for glycogen), Best's Carmine (for polysaccharides), and Gidley's stain

for amoebae 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 from the untreated part. It also failed on section to

show any appreciable difference in the mi cr'o s copi c appearances of the

unaffected part of the bowel in cases of amoebic colitis. This result was

probably due to good refrigeration of the bodies. It was therefore decided

to abandon the special method of fixation and the proposed retrospective

studies were carried out on the routinely preserved material in the

department.

3. 5 Retrospective studies:

3. 5.1 Materials and Methods

7922 post mortem protocols which represent the total number of

autopsies performed in the University College Hospital, Ibadan, during
••

the ten-year period, 1953 to 1967 constitute the materials available for

this study.

The post mortem protocols together with the corresponding clinical

notes wer e studied. The causes of death were classified according to age,

sex, affected body system and complications. Th2 number of deaths
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The criteria for attributing deaths to any form of acute diarrhoeal

attributable to the diseases of the gastro-inteshnal (Digestive) tract was

further classified into diarrhoeal and non-diarrhoeal causes. The diarrhoeal

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.

diseases in general include detailed clinical evidence of the specific

causative agent; clinical/and or post mor-tem exclusion of any other ante ce-

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

t rophyz oi.te s} in stools and/or histological demonstration of tissue invasion

by E. histdlytica is absolutely necessary. This affords th a writer an

opportunity to assess various histochemical stains suitable for tissue

diagnosis of amoebiasis.

The autopsy findings in amoebiasis were classified into intestinal

lesions with their complications and extra-intestinal amoebiasis with special

reference to amoebic liver absce ss. 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 were subjected to st atf sttcal

\ .

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



- 42 -

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

Istates'. 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 7922 post mortem protocols constitute the

records of all autopsies perfor.::ned in the department of pathology,

University College Hospital, Ibadan during the period under r-eview.

Autopsies of Stillbirths, neonatal and perinatal deaths accounted for 17<i3

of all the autopsies. For the purpose of the various analyses in this section,

the latter figure was excluded from the total number of autopsies which

then brings the corrected value of "ALL" autopsies pe rfor-m ed to 6179.

Of this figure, diseases 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 review. This included 65 sections which were recut

from the posterity pots both for rni s stng sections and faded existing ones.

Analysis of the protocol entries and histological confirmation of the

available slides showed that acute- diarrhoeal diseases accounted for ..411
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(6. 65%) of all deaths (i , 2. corrected autopsies). These were found to '1:;;:

nearly evenly distributed into 13E (2. 19% c. a. ) caSCB of amoebtaal s:

143(2. 27% c. a. ) typhoid entero- colitis and 136 (2. 20% c. a. ) of miscellaneous

-t=: enter-o- 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 clas sifying a lesion

in this context as acute diarrhoeal disease.

Of the 1S:'; cases of amoebiasis, histological confirmation was made

in BE: cases already shown to have tissue invasion by Entamoeba histolL1:ica.

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 Entamoeba histolytic:~ in the intestinal tissue, a 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 the edge of the ulcers. Further 12 cases

were included in this series purely on the strength of the typical amoebic

four cases of amoebic liver abscess.
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3. 6. Common Complications of Intestinal Amoebiasis in Ibadan

An analysis of the common complications of intestinal a...:noebiasis

found at autopsy in this series r evaal.ed that liver abscess occur r ed in 23

(20.740/0); peritonitis 23 (20. 7'~%); intestinal perforation in 1'7 (I? 590/0);

broncho-pneumonia in 14 (10. S7%); pericarditis in 5 (3.7%); lung abscess

in 5 (3.70%) and brain abscess in 2 (1. 43%), of 135 cases of intestinal

amoebiasis (Table 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 (10.050/0); 66 0.090/0); 8 (0.93%) 17 (2.03%) and 4 (0.49%)

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

at death was found to be signific::.ant at 0.01 per .cent level (-:L 2 = 9t..2d, P <..

. 0001); peritonitis at 1% level (X- 2 = 9.58, PC ...•.01), intestinal perforation

at 1 per cent level u:.. 2 = 7.96, PL.. 01); pericarditis at 0.1 per cent level

(.t/ 2 (V' 2 n,.. = 11.20, P ~,. 0.001) and lung abscess at ~ per cent level,.,..... = 4. 5~,

PL.05). It was found that the association between pneumonia and death

due to amoebiasis is not significant (x,2 = 1. 07, P L.O. 2) while brain

abscess occurred in only 4 cases of gastro·intestinal diseases and two cases
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sf amoebiasis, •. these figures being too-low for statistical analysis (Tabl~ 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

" iiatestinal perforation as a cause of death in other gastro .•inteatinal 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 diarrhoeal'diseases, the' per cent level of significance

being as follows; amoebiasis 1 (PL.-' 01); typhoid .01 ()C2 = 27. ~4;'PL001);
v: 2duodenal ulcer. 001 (../'-- = 38.47, PL,. 001). There was also significant

association in cases of gastric ulcer ($1 = 30. 91, P~. 001) and acute

"appendicitis oc.? = 10.59, PL. 01) but the number in these cases appeared
. '

too low fer serious stati stical 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 0(..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 amoebiasis are notably, appendicitis, perforation/peritonitis of

the intestUaal wall, massive haemorrhage, amoebic granuloma, and post-

dyseater-ic Colitis.
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3. 6. 1. 1 Appendic..!tis:

This complication occurred in none of the ,135 cases of proven

amoebiasis encountered in this ser-iec. Anatomically. the lesions 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 ~. hist0.!l!.ica

in other sites of the large bOW21.

The relative absence of appendicitis as .a complication of amoebi asi s

in this series is also worthy of note. This cornp l.i.cation was reported in

1910 of autopai ad cases in Mexi co (Acevedo, Biagi, Cerecedo and Santoyo,

1960); in 20. 50/0 of cases in Chile (Baoinez and Sique s, 19b2), in' I{W% of

cases in Panama (Clark, 1925), and in 31% of cases in Venezucl a

(Fuenmayor et alJ 96<t). The variations in the r-epor-ted pr-evalence of

amoebic appendicitis in autopsies probably reflect the care taken in the

examination of the appendix mor-e than actual regional differences. The

relative absence in this aer-i.es appears to be a true r efl.ectton of the low

incidence of the condition in the Nigerian population.' Thus Jo1y and Thomas

(1954) recorded V..9 per cent for appendicitis in their surgical cascs ,

In the same eer-ies amoebae were found in only 2 (7.77%) cases of a total

number of the 26 cases in which reliable and repeated stool and other

reports were available. Odunjo (1969) recorded what might be regarded

as amoebi-c eppendicitis in 3.7 per cent of his 135 autopsied cas es of
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inte stinal amoebiasis in the Lagos Univer stty Teaching Hospi tal ; All these

findings further confirm the notion that the part played by intestinal

parasites in the aetiology of appendicitis in the tropics cannot be great

(.~dington and GiIle s, 1969).

3. 6; 1. 2 Perfor-ation /Peritonitis

In tables? and ~, of the 1St: cases of amoebiasis in this series, 23

0':0.74%) cases showed per-itoniti s .at autopsy whilst only 17 (12:. ~90/0) c:aS8S

had accernpanying intestinal parfor ati on. The rates of the occur r-ence of

peritonitis in other gastr o- intestinal diseases in which pez-f ar ation occurred

in this series co.npar ed reasonably well with the corresponding rates of

intestinal perforation in the respective conditions. The findings in cases

of amoebic colitis cornpl icated by peritonitis confirm the view that low

seepage Of intestinal contents fr-om thin and porous bowel is a mor e usual

cause ~f peritonitis than perforation of a deep penetrating ulcer (Powell

and Wilmot, 1966).

Statistical analysis of the results in this series shows peritonitis I

perforation of the gut to be a significant cause of death in amoebic col.iti s

(PL..01). Perforation of the intestinal wall may occur in relatively

quiescent cases of intestinal amoebi aai s in which the amoebic lesion

progresses much mor e extensively beneath the surface of the mucosa than

superficial appearance of the wall would suggest. In the acute dysenteric
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type the colon as seen at autopsy may be paper-thin with num er ous

perforations, or thickened with granulomatous perforations (Arm.strong;

Wilmot, 1949). In many instances perforation with release of enteric

bacteria into the peritoneal cavity proceeds to peritonitis, although

mesenteric adhesion may develop ano prevent generalised pe r itoni ti s.

3. 6. 1. 3 Massive Haemor rhage

Only two of the cases studied in this series had massive haerno rr-hage

as a complication. Incidentally both caae s also had superimposed typhoid

entero- colitis.

This complication usually results from the erosion through the walls

of mesenteric blood vessels over relatively extensive areas of deep

amoebic ulceration of colon (Strong, 1901; Graig, 1944).

3. 6. 1.4 Amoebic Granuloma

Amoebic granulo:na or a.noeboma is not a common complication in

this series. Only two cases were encountered, one in an outstation

surgical biopsy, and another gave rise tothe only cutaneous amoebiasis

seen during the period of this study. The pathologicai findirigs' in these

cases conform to the cl as si cal description below.

Most of the recent clinical investigations refer to this complication

as "Amoeboma", Macroscopically, the lesion is a relatively Ii.rrn and

nodular tumour mass, with a fibrous outer wall and one or m.OT2 internal

"abscesses'! which contain necr-oti c tissue elements and amoebic
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trophozoites. Although amoebomas may deve Iop at any site along the

length of the large intestine, Nino (19~:?) found that they have predilection

for the caecum (2':~%), the transverse colon (17%) and stgmotd colon (1 '1%).

On cut surface there is an outer covering of oedernatous ulcerated

mucosa, infiltrated with fibrous tissue which frequently fixes the mass

to adjacent portion of the intestinal wall.

Microscopically there is a zone of granulation tissue Irnmedi ate ly

within an oedernatous ulcerated mucosa. The granulation tissue is

characterized by infl amm ator-y cellular infiltrates made up of lymphocytes,

few polymorphs and many eosinophils (not observed in uncomplicated

amoebic colitis). There is also lymphoid hyperplasia, few fibroblasts

and the core of the tumour may contain necrotic: tissue cells and amoebic

trophozoites and possibly giant cells.

Amoeboma may superficially resemble tuberculous abacaes ee,

carcinoma, actinomycosis, and other granulomatous growth in the intestinal

wall, the histological picture is usually distinctive.

3. 6. 1. 5 .!1lce.E~tive post _~enteric ~oli~

The paucity of both cl ini cal and post mortem di agnoai ; of thi s

condition in th e material studied was responsible for the del.ibr ate omrsmon .•

of this complication as an E!.ntity in this work. Lew is and Antra (1969) in

their clinical review of 29!:- cases of amoebtasf s in the lJ'niversity
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College Hospital, Ibadan, Included seven cases as being possibly complr-

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 single case corning to autopsy (UCH) w as diagnosed as

a case of "po st- dysenteric" ulcerative colitis during the period under

review. However, during the prospective study it was po ssibl e by the aid

of amoebic gel diffusion test to make confident clinical di agnoai s of

amoebic post- dysenteric ulcerative colitis in 3 cases with chronic

intermittent diarrhoea with no cysts or trophozoites of ~nt~~ebc:.
!,!~ol~!.ica in their stools

Furthermore, it was possible to return the same post-morte.m

diagnosis in two cases diagnosed clinically as chronic diarrhoea. This was

made following positive gel diffusion reaction using the b100d collected at

autopsy. Also in r-etr-ospect, the histopathological appearances of cases

recorded in the protocol as "ul cer-attve colitis" show mainly disruption of

mucosal surface, endarteritis of few vessels, destruction of muscle layer

and mild infla:mmatory infiltrate of plasma cells and lymphocytes ••·

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 degeneration
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of the crypt epithelium. It may however, be mentioned that the first three

criteria occur in other acute diarrhoeal diseases where rectal biopsies were

available but only one (Fig. 6J 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 atthrs stage, it is the view

of the writer that cases previously diagnosed at autopsy as "non- specific

ulcerative colitis" in this series :nay in fact be cases of "amoebic post

dysenteric colttf s", 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 note s suggests previous

acute colitis with 'active ~~tal:!..:?eb~!!~~.91;rtj.E~trophoziites in the stool

during the 'recent past'. Also that confirmation or otherwise, of the

existence of non- specific ulcerative colitis, awaits a more detailed combined

clinical and histopathological studies of biopsy materials, as well as,

serological studies of such suspected clinical cases,
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3.7. .AMO,~FIASIS AND ASSOCIAT3I: CONDITIONS .
•

3.7.1 Amoebiasis in Pregnan~

As shown in table 3, a comparative age and sex distribution of acute

diarrhoeal dis eaee s in the necropsy studies in this series show that of a

total of 135 proven cases of amoebiasis, 53 (42. 9~%) occurred in females

at all ages. On the other hand, of a total number of 140 cases of typhoid

enterocolitis, 59 (42.140/0) occurred in females, while the corresponding

figure of 136 cases of miscellaneous colitis 71(52.200/0) occurred in

females at all ages.

Taking all for zns of acute colrtts occurring in adults into consideration,

a single highest occurrence was in females with amoebiasis in the age

group (?E,- 34) which accounted for 1L~.07 per cent of all cases of amoebiasis

occurring in both sexes. When cases of entero- colitis occurring in females

between the ages 1r: - 3.:1 were analysed into female pregnant (FP) and fenale

non-pregnant (FNP); it was found that 68% of cases of amoebt aai e occurred

in pregnant women as compared to 23.570/0 and 12. EJ% occurring in

similarly pregnant won'len with typhoid ano miscellaneous colitis, .•" ..a'

respectively.~ven when the child-bearing age is extended to 44 years,

the corresponding percentage of deaths due to amoebiasis (5LL .300/0) in

pregnancy is still higher when compared to typhoid and :niscellaneous

colitis; where the corresponding values of deaths in pregnancy due to

these diseases are 16.700/0 and 9. SQGJo respectively (Table 5).
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Statistical analysis showed significant association (~ 2 :: 12.34;

p L. 0(1) between amoebiasis and death in pregnancy and the puer-per-ium,

whilst similar statistical analysis of case s of typhoid enterocolitis occurring

in strnfl ar states showed no significant association <X- 2 :: O.32; p>O.3)

(Table E), Age specific incidence for pregnancy was not available for the

period covered by this review.

Ad.:nittedly the figures quoted above reflect the increased prevalence 0Iof amoebi aai s in males, and do not necessarily indicate that the disease iE

I apt to be .nor e severe in males. In fact. Gomez (1960) found that although

males made up 6<:0/0 of his clinical cases only 530/0 of the fatal.iti es 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.? Hepatic Cirrhosis and Amoebiasis:

In the present study amoebi.ast c was found to be associated with several

other conditions. Notable amongst these was pregnancy and puerper-ium,

conspicuous for their frequent occurrences. These have been noted ear-Iiar

on and will be considered further in the following chapters.

Malignant conditions were occasionally found in association with

amoebtasfc in the present series. Thu.. there were cases of chor-ioc ar-cinorna.

car-cine ...na of the stomach, and three cases of Hodgkin's lymphoma. The

present findings agree with the view that the isolated reported cases of
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amoebiasis and :nalignancy must be regarded as fortuitous an;' merely

coincidental (:~dington and Gilles, 196'1). However, an altered Immunological

state' which may accompany eome rnaltgnant condittone, such as anergy

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

a factor to be reckoned with in this 'amoeba- malignancy' association.

However, one interesting and rare association was the finding of a

case of liver abscess in a cirrhotic liver during, the prospective part of this

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

by its conspicuous absence.' However, Biagi and his co-workers (196?)

state that hepatic abscesses are very rare in cirrhotic patients. Among

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

the fact that in hepatic cirrhosis, the liver contains only a small quantity

of chol este r ol (Ral Ii, Rubbin and Ringer I 19'-}1). Another possible explanation

is the possibility that a cirrhotic liver may be so resistant, as a result of

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

organisms. Indeed portal hypertension which is an invariable complf cati on

of cirrhosis (Sdington an i Gilles, 1969) may be another Impor-tant factor.

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

and thereby prevents the carriage of th e causative or gani srns into the Iive r ,

Since th e suggestion as regards the level of cholesterol is .G10re easily

examined experimentally, the role of cholesterol in amoebl.aei.s is ther-efor-e,

examined in som e details in chapte r six of this thesis.
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S. 7.3 COMM2:NTS AND G~N.~Rl~L ANALYSIS OF DATA:

The relative paucity of deaths due to amoebiasis in this series (2.19·70)
data

of all autopsies highlights the fact that none representative cannot be used

to give an indication of the frequency of events in a community. To conclude

on the baste of this autopsy studies alone, that the incidence of amoebiasis

in Nigeria is 2.190/0 wi II be dangerous especially when one considers the

fact that alrno st the same figure, and some cases much higher fig-ures have

been recorded in situations where the incidence of the disease would be

•
expected to be at least the same as in Nigeria. Thus the percentage deaths

caused primarily by amoebiasis, in all autopsies in Colurnbi a is 3.U;7~

(Duque, 1963); Mexico i~%(Flores, Nunez and Eiagi, 1959; Alfaro, Albores

and Erandt, 1963); Venezuella, 6.2% (Gomez and others, 1960). The

foregoing observations notwithstanding. some interesting points emerged

from the autopsy studies.

3.7. 3.1 ~e Distributio~: The present etudy confi.r m s that all age groupo

are susceptible to death by amoebiasis. In this series of 135 autopsy

cases of fatal amoebiasis 36 (26.660/0)war-e children under it years of

age, and 3.90/0were patients above f.D years of age. This contrasts with

the age distribution in Lagos where the corresponding age dictributions

in children under 15 years of age «B. :J3%) and in adults aver [0 years

of age (11. ·310) were respectively higher than in the present ser-ies
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(Odunjo, 1969); Three patients wer-e under one year of age, and this

compares favourably with the age incidence in ,3ast Africa and Central

America, where amoebic dysentery and its complications were not uncommon

before the age of one year (Mc')ougall, 1960; Scragg, 1960; an: Sal.as, 1953).

Children made up 72% of the autopsy series of Fuenmayor' (1864).

Deaths due to amoebiasis w as found to be 3. 9% of all children'

autopsies in Columbia ('Ouque, 18S~); ~. 2.'70 in Mexico (Salas, 19t' 3); an t

5. ~% in Venezuella. Also in this series, 22 cases (16. 33%) occurred in

the age group (0-6) and 12 cases (3.88%) in the age group (7-16). This

confi rm s the view that amoebiasis occurs in the age group nil (although

none occurred between 0- 2J days of life in thi s series) to 6 years but failed

to sustain Wilmot's (1962) contention that it does not occur between the

ages (7'~16) years, as those in the age group seem to enjoy a greater

immunity to ill effects from ~. histolytica infection than others. However.

fatalities due to amoebiasis occur most commonly in this ser-ies during

the third and fourth decades of life hl. ,:U'/o). 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.

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



- 57 -

3,7.3.2 Sex Distribution: As to sex predilection, males are ·.~1.0r8

affected than females, although as stated by J~dington an« Giles (1969),

any difference in incidence of th a diae as e between m ale s an J fZ"::1ales are

probably related to exposure r-athe r than a true sex susceptibility to the

infection. While the age- sex distribution in this series supports the idea

of "exposur-e-fncidence" f'acto r at all age groups except the (lE-3"~) age

group where fe.nales pr edo.ninate, it would app~ar that there are other

factors to be considered apart from this exposure-incidence one. There

were 72. '';'% males in the series of' Florez (1966); 6;:;% in that of Duque

(1963) and :7. J~;o/a in the present s er-iae. Again in the se r ie s of Olatubosun
. ratio

(1965.), rn al es pr-edominate over fem al.es in thef1 a:(~, whilst in the ser-ies

of Odunjo (1968), the r-ati o of .nal es to females was about 3:1 and in this

series about 3:2.

PATHOLOGICAL CHANG.~S IN AFF:2;CT..2:D PARTS

3. 3. Introduction:

There are certain aspects of the pathological changes in parts

affected by amoebiasis which deserve eorne comment. The observation

in this section cover mainly the r-etr-ospective and some of the prospective

post- mortem studies.

3. 3.1 Difficulties in Recognition of Bowe l Lesions at Autopsy----- . ------------------- --
As shown in this chapter during the review of slides, of the 14 cases

of enterocolitis previously diagnosed at autopsy either as "non-speciric"
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or "necr'otiz ing" colitis, some degenerated amoebae were detected 'in the
•

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

for tissue invasion by _E':. histoll!.ica was made in 13 cases previously

iJiagnosed as doubtful (? large round bodies). The presence of ~~st~tica

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

of the H. &S. (haematoxylin & _60sin) stained sections alone but usually

not very convincingly. The usual special hi sto- chemical stains then became

mandatory in such unconvincing sections. 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 designed mainly

to bring out the polyaacchar-ide s in ;~. hi stolyti.ca. The stains are (i) Best's

car-mine (Meriwether, 1935); (H) Bauer and Hotchkiss-McManus periodic

acid - Schiff techniques for selective staining of amoebae (Hallman,

Michaelson, Elumcnt al and Delamater , 19t5); (Hi) Gridley's stain for

amoebae (personal communication); (iv) Gomori's :nethenamine-silver

nitrate reaction for glycogen and other pnlyeacchar-ide s (Gornor i, 1946) and

(v) Modified methenamine- silver nitrate technique (Mowry, 1959). The last

which was methenamine- silver nitrate technique modifi ed by the use of

periodic acid oxidation, and described in detail in (Appendix 1) was used

.consistently in this work. With this stain, the contrast between the parasite••
and the surrounding tissue is greater than in the other methods and this
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helped greatly in surmounting one of the difficulties of histological

diagnosis of tissue invasion by .;,.2::_~moeb~_his~!rtl~.

3.3. 3. Eowel Lesions: Macroscopic Appearances------------ - --
Macroscopically, in some cases, there are discrete, minute button

ulcers, probably corresponding to the sites of entry into the mucosa.

These \ru ttone az-e seen as very small, oedematous, reddened papillae,

at times with evidence of haernor rhage, and the 'advancing lesions resemble

the neck of a "micr-o-f'laak", In other cases there is usually marked

unde rmining 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 250/0 of cases

the membrane between the ulcers appears normal. In the remaining 7t%

of the cases with suspected superimposed secondary bacterial infection,

there is congestion and sloughing, with the bases of the ulcers being

covered with necrotic dark- doloured material.

3. 3.4 Microscopic Appearances

Hi.stologically, in greater percentage of pr-oven cases, there is marked

lytic necrosis, and stromal oedema. The histological appearances of the

lesions are remarkable for lack of infiltration of neutr-op.ultc leukocytes

or of macrophages. The ulcers show 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 where the

macroscopic appearances are suggestive of possible superimposed bacterial

infection. In many cases in which the initial tissue invasion occurs the

lesions ar-e Hrn ited to the mucosal layer and only superficial ulceration

develops.

3. 3. [. Chronic: Modification 0.£ Eowel Lesion

FiVG of the cases encountered during the prospective studies, show

changes which may be regarded as chronic forms of the above-mentioned

appearances. So:me of these changes are described below:

Macroscopic changes: On the znucos al surfaces of these :2a888 the

lesions take the form of shallow weeping ulcers as extensive as a centtmetr a

in diameter, with a hyperaemic raised mar-gin -. Sometimes, the Ie ei ons show

diffuse granulating mucosal covering over a number of invaded mucosal

glands but show no evidence of ul cer ation. More commonly, these chronic

changes take the for-m of raised nodules with sharply delLnited edges anc

minute depressed, yellowish pores surrounded by reddened ring and opening

into small enlarged bases filled with gelatinous material and necrotic tt srue.

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 infiltrate of neutrophil leukocytes extending into the

submucous or muscular coats and sometimes providing a relative compact

wall around the margins of the necrotic base.
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3. .3. 6 Comm ent s On Chronic Modification of Eowel Lesion:

This histologic type may not be a distinct entity but· rather represents

an advanced picture usually resulting from the aupe r impo s ed Invas ion of

enteric bacteria. It is conceivable that the latter may pr-ovide the stimulus

far host cell infiltration because in un c.ompl icated cases, colonies may

establish themselves in the mucosa with remarkably little reaction on the

part of the tissues L~.dington an; Gilles, 1969).

3.9. PATHOLOGICAL CHANG2:S OF .~TRA-INT ~STINAL AMOEBIASIS

3.9.1 Hepatic Amoebiasis ("Acute Amoebic Hepatitis")

Although in SOGle individuals with evidence of intestinal arno el-iaai r ,

a clini cal syndrome of fever, tender liver and mild leukocytosis, which

responds dr arnat.ical Iy to tr-eatment with emetine hydrochloride occur-s, the

majority of observers agree that conclusive pathologi cal pr-ove of amoebic

hepatitis as an entity is lacking. None of the cases encountered in this

series shows histological lesions sufficient to warrant the diagnosis of

acute amoebic hepatitis.

However J some cases of acute amoebic coltti s with concur-rent amo ebi c

liver abscess, shows S0m ~ focal changes in an otherwise unaffected parts ot

the liver free from the frank abscess formation.

Microscopically, these changes consi st of thrombi in the 'free' ar eas

of the liver, composed of fibrinous filament and leukocytes. These are

usually found in close contact with the hypertrophic Kupffer cells.
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In addition ther-e rnay be lytic necrosis and occluai on of 80:::::12 of tha blood •

vessels. Possibly fr-om the necrotic wall of the blood vessels ther-e :-flay La

an extension Into the lobule and at times the central col.Iecting vein may be

involved in the erosive process. In some cases the Ie sion is usually free

of inflammatory reaction while in mor e advanced cases of Iive r abscess,

the liver shows extensive infiltration of large numbers of neutr opmlt c

leukocytes. This if.! possibly in r asponc e to the necrotic host tfscua itself

as has been suggested by Car r er r aLl St O},

In the few cases where a.no ebi c colitis i~ ac cornpani ed by diffuse

hepatitis, no amoebae were found in the liver. In Iact.excluding the

reports of Doxi ade s and his co-workers (1961), the pathological findings

in these cases have been non- spe cif'i c,

3. 9. 2 Hepatic Amoebiasis (Amoebi c Liver Abscess)---------------------
No absolute demarcation can be made between the ter-mination of

amoebic hepatitis and the beginning of amoebic liver abscess. This is

because the latter is said to be a, radial extension of the lytic necr osi s of

hepatic cells by the amoebae in one cr rnor e sites, the centres of whi ch

become filled with a puree of ne cr-oti c debris (Meleriey, 1934).

In the present studies, a total number of /3 cases wer e encounter ed

during th e r-eview of the retrospective autopsied cases.

A further number of eight cases of cl ini cal Iy and gel diffusion proven cases

were added in the course of the prospective studies. Of thi e total number
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of S6 cases, 5 cases (11.110/0) occurred in females, 3 cases in chfldr en

under E· years of age, and the rest in adult maIe s; Two of the juvenile

cases, occurred in female infants, 10 and 11 months 01:1 respectively and

the third was a :.,.year old boy.

Two of the cases encountered during the prospective studies

exemplified some rare and unusual Ieatur es. Thus one was found in

association with cirrhosis of the Iiver , The other failed to respond to the

usual amoebic tr-eatment although 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 fr-om these rare findings the pathological changes confor-m 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 abece s se s involved the left lobe of the liver excluaive ly,

3. 9. 3 Macroscopic Appearances

Th2 smallest abscesses are usually a few '~illimetres in diameter.

They are solid and white and still r-esemble normal liver. In slightly large

ones, the contents are gelatinous and yellow; and still larger 'Onescontain

reddish brown fluid and shreds of necrotic tissue. In cases that corne to

autopsy soon after the onset of the disease, it appears that the abscess

has no opportunity for development of a fibrous capsule, but in chronic

process there is usually a limiting wall. As mentioned above,
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such wall was found to be accentuated/as to interfere with treatment in one

of the cases in this series. .~xcept for lesions occurring in children and

in two adults. "rnult ipl e" abeceuse s we r e not encounter-ed in the cases

under review. The majority of the singl e abscesses develop in the right

lobe of the liver. This usually occurs either just below the diaphr agrn or

at the lower aspect near the surface. The solitary on eszn ay 1::2 2.8 large

as a grapefruit. with trabeculated strands of mor-e resistant Stl'O;{l?(Fig. ,3).

3.9.4 Microscopi::: Appearances:

Microscopically. there are three recognizable zones (Fig. 9). These

are:- (a) The outer.most zone of relatively normal tissue which is in

the state of being invaded by amoebae.

(b) A median zone in which the vital tissues have baen destroyed

and only the str-oma r-emains: and

(c) the necrotic centre.

The wall of the abscess is usually composed of a shaggy fibrous lining

surrounded by a fibrovascular response that is infiltrated by a few

mono-nuclear leucocytes ..

3.9.5 Pleuro-Pleuxnonary A,noebiasie

The right copulaI' of the diaphr agm is usually r ai s ed in caS3E of amoebi c

liver abscess and direct extension of the abs ces s to the pleural' cavity or

base of the right lung is not uncommon. This type of cornpl i .ation occurred
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in three of the cases of liver abscess under review. Two other cases of

lung abs ceas were found in connection with amoebic colitis without liver•invol vcment,

3.9.6 Iv'lacrossopi: Appearan:e!

In case of pleura-pulmonary amoebiasis, there is localized

pneumonitis, with formation of an abscess containing a gelatinous menctr-urn

and blood. Occasionally, there is a fistulous o~ening into a large br onchi.ole

or bronchus, so that the reddish-brown contentE of the pulmonar-y abscess,

and occasionally, of the hepatic abscess are coughed up and discharged.

In cases in which the amoebae have reached the lung by the bloodstr-eam,

the diaphragm is not involved and the pulmonary abscess at first lies

wholly within the parenchyma of the lung.

3. 9.7 Microscopic Appearan,:es

Histologically, there is localized pneumonitis with abscess formation.

There is mar-ked vascular congestion and inflammatory c<;llular infiltrates

made up mai.nly of large mononuclear cells from the walls 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 el.emerrts ,
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3.10 C.~R~BrtAL AMOEBIASIS

Only two cases of cerebral amoebi asts W81"C encountered in the COUI'se

of the present study. Both cases w ar e in adult males and both were

assocrated with amoebic liver abs ccas (Fig. 10),

Arnoebi.aai s of the brain is very uncommon compared with hepati c and

pleur-opulmonar-y i.nfecti.on, IZ2.1n (1932) found 56 records of cc rebr al

amoebtasts in the Iiter-atur a, of which 29 were fl~·J_'11~gypt. Huar c (1957)

collected a total of ::9 cases. Lembar-do and his' co-workers found that

B. 10/0of their no autopsied case s had brain involvement. Olatubo sun

(1965) reported one caoe in his necr-opsy E'urvey of amoebiasis in Nigerian

children, wh ile Odunjo (1969) found "leases of a total of 27~3 autopsies

out of which 13::' case e were due to intestinal amoebf ast s.

Although inoculation is considered to be exclusively haematogenous

in origin, with rare exceptions, brain involvement is a.sso ci ated with

hepatic or pleuropulmonary amoebiasfs, most frequently as a mctastasts

fr-om the lungs (Ouchsrier and rye Eakey, 19-s.2). An exception is the case

which came to autopsy in the Char-Ity Hospit al of Loui st ena, N'2W Orleans,

AUgUEt, 19~7 (Swarzwdder and ]\!f. cGill, 19/i.9). Living ~nta::.-no2ba

hi~tolytJ.~~ were recovered from a solitary br-ain ab sce ea. In this case

primary lesions were found in the colon but there was no evidence of

hepatic or pleuropulmonary amoebtasts.
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3.10.1 11acroscopic Appearances

The affected area of the amoebic brain abscess appears oedernatous

and congested. The outer wall of the abscess is thin, its innez- aspect

fuzzy and the contents are of a chocolate pasty mater ial, The brain

abscess is characteristically sterile.

3. 10. 2 Microscopic Appearances

Mi cr'o s copi cal Iy, there is congestion and thrombosis of the (blood)

capillaries in the contiguous tissue. There is lytic necrosis and abscess

for-mation, with degenerate tissue cells, erythrocytes, and leukocytes in

the abaces s 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 Al\I!OEBIASIS

The only case of cutaneous amoebiasis encountered in the course of

the present study falls into group (b) of Sngman and Me leney' s (1931)

suggested sources of infection listed below .

The skin is the fourth most common anatomrcal location outside the

large bowel for the development of~. histolytic~. It has been suggested

by Engman and lY.i.eleney(1931). that cutaneous amoebiasis may develop

in any of the following ways:

(a) fr-om drainage of an amoebic liver abscess following

spontaneous rupture or surgical intervention.
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(b) fr-om drainage of an appendical or colonic lesion.

(c) as a perianal extension of amoebi aei s of the colon: or

(d) without definite evidence of previous visceral azno ebtaefs.

-2.11.1 Macr-oe copi.c j'Micr oscopi c Appearances

Grossly there is oedematous elevation of the involved skin, with

induration of the margin of the developing ulcer. The char-acter-i stf c

features of this lesion Include a r-apidly spreading uicerative process with

irregular margins, with an overhanging edge of gangrenous epider mi s.

The advancing zone peripheral to the ulcer has a dusky red hue which

gradually merges with the normal skin, The ulcer itself contains a
mQ~no.l

blood-tinged of foetid odour an.i has a dirty greyish necrotic base.

"
Mi cr-oscopi cal ly, in the necrotic ti.asue is found amoebae advancing

into the peripheral zone (Fig. 11).

3.12 G 8NITO- URINA:ay AI;fIO.2::EIASIS

In the present study one cace of genito-urinary amoebiasis was

encountered in a ~ year ol.d rnal.e infant in whom amoebic liver abscess

was found at autopsy (Fig. 1?).

Genito-urinary amoebiasis belongs to the group of rare anatomical

type. Few cases which were believed to be direct extension fr-om arnoebi aei.c

of the colon or liver have been reported. Indeed veneral skin infection and

urethral amoebiasis following rectal intercourse has been described

(Mylins and Ten Se.ldarn, 196:(;; Saae a and Arnin, 1962).
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TABL~ I-...--.-- .•..•.
A1-1A"L.YSIS OF AUTOPSIe:;S - A'UT~ QIAtt<tHO€,AL DISEA@ Y;S- . · fu. C. H.--:-rBADAN, -19'sa:-r967-) ~ --- ...:~--.-. ---

_____ --i ~_~~ ~~~ __~~~

DIC,~~;j\S,~8

~. ACUT'~ :CIl"RRHO ~AL
I}IGSA,[i ~S

2. l~M03::EIAmS

~
\01 4. TYPHOID~NTRITIS

5. lVHSC~LLAN:~~OUS (ACUT'~
:i.:NT~RO- COLITIS)

I
I .1 65 ~ 71__

,169

2.24

78
61

411 I 5.19 I 6.65 I 50. 36

135 I 1.70 I 1'.19 1 16.5+
en. j J • coico I 1.3:) 2..2:,7 17.16

L_136~~7~_J ~6.66J

1&7

10.30

r'AUS 7' r-,):;, t, ?ATH fj l\'<:A" ·.~S'F i'MAL .'7'.co;..... ,.......•...' ., '-J.... J. ••. ..L..t..c.....t J ~ . '_10

__ . . 1 P,];,ECoI:NTAG:;' OF
'H :'I'A L: I A T-:,:------- • u

1 ,...AST'" ~ t I ~ ._li-i ~ICORE'i'C'T' .,:-:::O::T
j

-::-----:::-+-

• <» ':''i,u'-INT~STINA'" - I _ AU'IO}?SI =i'~ Au-n-'~'.J .A !.J! I G. 1. T. D.. 1., I I -- c./'-' .•. J.uPSISS .
I I I ---

347 816

57
59

( ~ ALL "U""O'00I "'" P ~""'"FOT'1\rc:"l'"a, .c,. /:;..l. "'':';·!..0 ',~.tt i .d,JJIL6t)

(1::) STILBIH,THS, N::T!ONi,TAL AND Pi~i1INP/rAL AUTOPSIBS
(c) COHn l~CTl;D Vll.LU,:;:: FO.t{ 'ALL' AUTOPSL3::S (a-b)
(d) G.1. T. :). = Gastro-intestinal Tract Diceas€s .

•

13. zo

= 79??
= 1741
= 6179
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( CON.!JAONCOMPLICATIqNS OF INT·~STINAL AIV!O~EIASIS

~

~ __ ~~~C~~D~9~~~ _
NATUR~ OF OCCUR.:;:NC;;; IN 135 -fCCURRZNCE IN OTH8R " .. --" - _ I

I COMPLICATION ~~_S~§'_Q~_~~~Q.::~BIASIS G·'!:..!.:P...:j.69!._~~~~.!.-+-_:..-__ ~-_--_-_--: Ij No. I % of Cases of (Non- Amoebic) I Test of Different I
r------------- ---- ~rn~ebias~=____i--~O'-+~~·~:!:~~~--f-~r~~rti::~~~~aDl~~--I
J LIV:~R ABSC~SS 1?8 20.74 8 I L 18 I .001 1

p ~RITONITIS I 1)3 I 20. 7<;~ I 77! 11. 31 I .01 I
I I ,
I! I

Sf: I 9. 55 I . 01 I II I I -l

5:? I 7. 64 I ..30 I 0
I I I I

I' I3 I 0.44 1 I
I I II, IIn I 1 76 , 4.

<'-' I • I 1
I I I, I

2 I O. 29 I I_____1 L 1

0,
t>::; PNEUMONIA

INTZSTINAL.
P'3RFORATION 17 12. 59

14 10. 37

I I ~P~RICARDITIS

ILUNG ABSC.SSS

~~~~ A~~~~~~ ~ ,

3.705

5 3.70

1. 48

TABL8 II

* G. I. T. D. = Gastro-Intestinal Tract Disease.
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I~-------r-----~1 I P ~RC 3NTA~~ '>=
I H:!.:CORD:::0 INO. OF INo. of fsp :;::CIFICI -;AL~+
I
I CAUS-S IAUTOPSI~sl INT. I C0NDITIONL ~RFOr:.~TICNSf I I tt",
/_ OF D~ATH -f- pT.tFORATION-J-_---+--.p-

I I I I

/

1 AMOc3::BIASIS I 135 '/1 17 ! 12.59 I
I I I

I TYPHOID I 1t1:0 I 31 I 7'2.15 I
I I I I
I I I I

I
I JUO.D:~NAL I I I I

I I 1 I

I ULC.SR I 40 I 16 I 4-).00 I
I I I I

I GASTRIC ULC ~a4 11 ,I 7* I 63. 6:: I
H'. I

'/ "APP~NDICITIS" t 12 I l1 I 33.47 I
I I I I

ABDOMINAL I I
TUB'6RCULOSIS 83

I

..71 -

TAEL8 III

6

I
I

7.23

OTH'SRS 394:

8?TOTAL 816

* Perforations confined to STOMACH

H Appendix only.

20.73

37. 31

19.51

8.54

S.10

7.32

I
I
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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)2 (FO-FE)2
E .•':~•...

AMOEBIASIS .
PREGNANT 17 11 6 36 3.27

'. ;--'-
NON-PREGN 14 ?O -6 36 1. 80

MISCELLANEOUS

PREGN. 2 8 -6 36 4.50
~: .• )i,.

NON-PREGN 19 13 6 36 2.77
14'

X2 .z. (FO-FE)2 12.34
- -

E
fn = 1 p = ..::..O. 001

••. 9.,.22;

A.

TABLE 3B
ASSOCIATION BETWEEN TYPHOID ENTERITIS AND

DEATHS IN PREGNANCY /PUERPERIUM

STATE FO FE FO-FE (FO-FE)2 (FO-FE)2/E

TYPHOID
PREGN 6 5 1 1 0.20

NON-PREGN 30 31 1 1 0.32

MISCELLANEOUS
PREGN 2 3 -1 1 0.33

NON-PREGN 19 18 1 1 0.05

X2 - Z (FO-FE)2 = 0.62
E

n = 1 , p = . - 0.5

0.3;
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AMOEBIASIS THROUGH AUTOPSY U. C. H. 1958 - 1967

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

TYPE: PREGNANT NON-PREGN TO'lAL % 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 - -

.
U"\

r"'I
t-

~
p::\

es

X2 = 16.769; P <. 00:r"

..
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(To Face ~Page 74)
"; ..
I '

Fig. 4. Typical lesion of Fulminating Intestinal amoebtasts,
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(To face pages 75/76)

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 / AlUIILJIaemat: _ x 400 &900.

D. Gridley's For Amoebae x 400.
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Fig. :5
c

')
Fig. 5

D
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(To Face Page 77)

.. ! .:.

Histobgi~al Appear-ance Of An Intt!stirial'Fig. 6

,

Lesion simulating Non-Specific Ulcerative Colitis.

Fig. 6b Amo bae Invading The Submucosa And The Muscle Coat.
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Fig. 6
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Fig. 6b
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,!:~.!3LE_ IAMO~]A~~_:!:!IROUGH ~'!!''!:QPSI~~

~OMPARATIVE AGE AND_~~~ DISTRIBU!'!Q~_.9~_ACUTE DIARRHI?.EAL~ISEA~S - U!..S!l-!-~~.:196.:!

TYPHOffi-ENTElU'Trs------------ MISCELLANEOUS ENTW::coLi'frs--------

A-~J;~~ALE-S FP F~; -;~~~~~GE B~~~- ~~LEI~::~-;;~r~ ~P ~~~~;::-
_______ _ _ _~ ~ ~E_~~_ _ M _-y _

o 1 J!__ - - __ _-=-- _7__ ~ ~ - ~ 4.41 0.73

1: :=~~=~~ ~~~_: :~~-.!1~: L~;=~=l~1~~11:~~ ::::::

~I--'to
.;;.

.--- AMOEBIASIS ------ -----
1--------- -- --=-=..=-:--- --- !----

AGE BOTH MALES FEMALES FP FNP PERCENTAGE BOTH J
__ ..2!!...~.x. SEXES --- ~----- -- -- ~-- F -~~~~
• 0-28days 0 0 0 - - - - --_Q_--------- t-----
29dys-1yr 3 3 - 3 - 2.22 5~----~---I--'
rl. - 4 yrs 14 8 6 - 6 5.93 4.44 -!.~-
~. - 14 19 10 9 - 9 7.41 6.66 2_~

15 - 24 9 3 6 5 1 2.22 4.44 38~----

~~~~~- -~- 16 __ ~19 12 7 11.86 14.07 .2!__

~~~4 __ 21 15 6 0 6 11.11 ~!".~~-!-_l:i. __

45 - 54 22 17 5 - 5 12.59 ~.!!~ --~-1-"-------~-
55 - 64 10 6 4 - 4 4.44 ~~ 1----- ~-

65 - 74 2 2 - - - 1.49 - -~--
TOTALS 135 77 58 17 41 57.05 42.95 140

100
&------

78

16

I I --! 100 I 4--

4 4

9 9 1.!.43_L~~_

1~~_d~.!~~
7

19 . 19 14 1215

16 12 14 .!.<!:.:!.!_1~~__ 135

13 _~±_!!:~2i1__~~±~_._
~ _~~6 ~ __ .:!_

.--+---l-': ~.72 __ -_ ~_

. 1 1 _~ __ 0.72-_..-
81 8 531 57.861 42.14 1 13659

FP = FEMALE PREGNANT
FNP = FEMALE NON-PREGNANT

2

-!-f~~
1O_~ __IQ..·t a n
-- -----
3 3- ----

6~ ----7:1--- I 2

3 4
--J
00

1.47

!±2.,E_~.94
6 3.68 I 5.14

_~_L~~~J 6.62

5 1 7.35 1 3.68~-t2~~-~-~~
3 2.21 I 2.21-- ---

69 147.80 I 52.20

100
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Fig. S

(To Face Page 79 ) •.

Solitary Amoebic Liver Abscess

(Note the massive size of the abscess)
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(To Face Page 80).

Fig. 9.

1

?

Histologi cal Appearance of Amoebic Liver abscess:

= lat zone 'of relatively. normal liver.

= ?nd zone showing early liver damage by E. E..:

3 = 3rd zone showing amoebae in Necrotic Liver Tissue.

)
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(~ Face Page 81)

1 & 2 Fig. 7. Amoebic Liver Abscess Walled Off
By Thick Fibrous Tis sue.

3. Fig. 12. Amoebic Liver Abscess in a 3-year old child
with Genito- Urinary Complications.

4. Fig. 11. Amoebae In Tissue (Cutaneous Amoebtae-i s) .

5. Fig. 10. Amoebic Brain Abscess Complicating
Amoebic Liver Absces s ,
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"

PM 2410/70

-3

.•'

Fig. 11

Fig. 1

Fig. 12

.5

PM 137/70
(Amo~bic brain)

ebsceses

Fig.lO
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ACUTE DIARRHOEAL DISEASES AND DEATHS
IN pREGNANCY I PUERPERIUM

60
AGE AND SEX DISTRIBUTION

I AMOEBIASIS

(U.CH 18ADAN )
1958 - 1967'.•lliB MALES

PREGNANT FEMALEs...
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PREGNANT FEMALES

40 ':-:"',

20

tf)

UJ
tf)

<t
U

U.
0

0 60
z

40

20

o 5 15 25 35 45 55 65 75

15 25 35 45 55 65 75

ill MISCELLANEOUS COLITIS200

18

160
,

140

120

100

80

tf)

~ 60
<t
U

15 40

0
z

20

Fig. 13
15 25 35.45 55 65 75
AGE iN YEARS

II TYPHOID

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



» , _BrASIS THROUGH AUTOPSY ( U.C.H. 1958-1967 )

MALE! FEMALE RATIO
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CHAPT·~R IV

PR ~VAL !;NC ~ AND PROBL:GMS OF AMO .:GBIASIS IN NIG.C::RIA

4. 1 Introduction

Amoebi asrs is commonly seen in clinical practice in Nigeria but the

overall incidence is not yet known (Alele, 1966). There is sufficient evidence

to show that amoebiasis iEiendemic in Nigeria (Falcon ar-, 195a); Olatubosun,

196£,; 3.;ssien, Ahimi e and Laja, 1965; Nnochiri, 19SE:; Adi, 1966; Sal.ako,

1967; Odunjo, 1969; and Anti a and Lewis, 1969). In the Federal Ter-r itory

of Lagos Okpala (1961) reported that 10.9% of Gover-nment workers harboured

~-=-_hi 0.9];ytic a and Laukn er and co-workers (1961) reported that amo ebi aai s

accounted for 3.6% of medical admissions at the University College Hospi.tal,

Ibadan, during the calendar year January to December, 1958.

Other earlier investigations into the extent of the problem of arnoebi aete

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. :1%) had cysts of ~. hi~olytica in their st ools

(Mandal, 1964; quoted by~ssien et al. 1965). Of 921 hospital autopaie s

performed in the Pathology Dep2.rtment, Gen.sr al Hospital, Lagos (1961-1960

March), amoebiasis was r espons ibl.e for the deaths of 39 persons (L 1%) and

of this number 20 (or ~~1..3%) were due to amo ebi c liver abscess. Also of

19719 stool specimens examined in the Pathology Department of the same

hospital in 1961-1963, 1106 specimens «(L 10/0) were positive for S. hist0lytica

(cysts and vegetative forms). Marsden (1960) using direct microscopy
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found that the carrier rate of i-=-histol~ca in a series of unselectec1 patients

in Lagos was 26. 6 per cent.

At Ibadan, Cowper and Woodward (1960) found ~ hi~olytica in twelve

out of one hundred un se lected employees at the Moore Plantation; Cobban

(1959) working in the same city, recorded 319 cases of clinical dysenter-y in

the out patient Depar-tment of the ''tl!::;>.chingHosprtal, in Ibadan, Ir om April,

19:::7 to April, 19[,6. ,-::Hthese 7 E (9. 50/0)were diagnosed microscopically as

amoebic. He also recorded that in a routine examination of the stools of 105

hospital servants and catering staff in 1959, ~~_ hi~!..~ytica cysts and

trophozoites were found in ?3 (?1"/0) (Table 7).

From the foregoing, it appears that there is yet no definite Ihfor-mation

on the actual inctdence' of the disease in Niger-ia, It wou~, however, be~n_ce) ,

impossible, because of the many difficulties involved" as Maddison et al. (1960

noted, to establish an accurate assessment of the incidence f .:,.'3:.. hist~.r!~<:..a

in populations in various parts of the world. Although it is difficult to r-e conci le

the divergent observations made on the incidence of amoebi aai s in Nigeria;

differences in the sample of population studied, in the or-ientation of the

investigators, and in the methods of study may have contributed to the

discrepancies. As it would not be practicable to (.¥lTry out a full r-andom

country-wide survey in the whole Nigerian population during the short period

available for this study, attempts were made in this chapter to devise and apply•
various parameters, to the prevalence study of amoebic infection in a given-
.Iample of the Nigerian population.
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1

In this study, attempts were made to apply at least thr-ee rnethods to

the investigation of the prevalence of amoebiasis in Ibadan township. It was

hoped that an evaluation of the parameters thus employed would provide a

suitable basis for a large scale future survey of the~~idence nd natur-e

of the transmission of the disease in any community.

The parameters applied are as follows:

(I) Retr-ospective study of post+m or'tern materials (Chapt.e r 3).

(Ii) Prospective copr-opar asttologfcal 'School Sur'ye~.

(Ii.i) Serological (immunological) Survey.

4. 2. Coproparasitological School Survey

Lt. 2. 1 Materials and Methods:

SWDY 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 eleven years. This group included eighty- seven

children from the University Staff School, serving as control.

(2) Sixty- six adult female food handlers attending to the school
".... r

children at the various schools.

(3) Ninety-one both male and female primary "fiehool teachd~ from the

various schools examined.

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

of the school children included in the study.
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4. 2. 2: Collection of Stools

Going by the impression that infestation by ~. histolytica is usually

from drinking or eating food previously contaminated by the products of

this or-gani.srn, it was decided to first examine food-handlers in various

schoole in Ibadan, It was thought that the load of parasites in the atool s

of the food-handlers would give an indication as to the expected Ioad of

parasite carrier-rates among the school children served by these

foodhandlers. For this reason the foodhandlers were first of all

interviewed on matter-s relating to their general health including the

history of both recent and previous acute diarrhoeal diseases. Having

thus taken the history and explained the purpose of the study to the ce
'""I

foodhandlers, stool (specimen) cartons were given to them. They were

asked to transfer a s mall portion of their early morning stools into the

carton with the warning that they should avoid the admixture of urine

with the stool specimen. .:!;arly, on the following day of the distribution

of cartons, the stool specimens were collected and quickly transportee;

to the University College Hospital, Ibadan for paracitological examin ati on,

Where a foodhandler failed to defaecate early in the morning, she waE":
l' r

advised to take simple measures such as taking copious cold water first

thing in the morning.

The results of the parasitological examtnation of the foodhanr'Ier-s '

stool specimens served as a rough guide as to the sel ectton of schools

to be studied. Thus. bt such pr-elfminar-yutudy, it was possible to
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include both groups of s chool s whe re the foochandler s were cyst passers

as well as, thos 8 in which the foodhandlers were non- cyst pttss.ers. It w ae

su rrn iz ed that a purely random school selection might fail to provide

enough children in each type of the schools. For the same r ea son the

parents examined included parents of children who carried..:..~ hi~tol1.!~~

in their stools and of those who were free fr-om 8. h. infe etati on at the

material time (Table Ba),

Having thus decided on the schools to be examined, cartons were

similarly distributed to ten pupils, co:nprising equal number of males

and females from each class. Similar instruction as to the simple

precaution, indicated above was given IUld the children asked to produce
.....,

specimens of stool the following morning. Again these were collected

Urst thing in the morning and quickly taken over to the hospital for

necessary parasitological examination. Where a child failed to produce

specimen, efforts were made to obt ain one before the close of the day,

In case where such efforts failed, the class teacher was asked to

r c- allocate the carton to another child who might be able to pr-oduce

some specimen of stool without any difficulty.
'T"

On the basis of poaaib le infestation by'..:..~_E.!8tolyti~ 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 purpose, the parents of the children whose stools were examined

were next summoned to a meeting by the headmaster' of the school concerned.
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At such meetings, the purpose of the studies, was explained to the par snt s,

They were then asked to produce and send spec imens of stools thr-ough

their respective children the following morning.

The specimens were treated as in the previous cases and exam iried

for parasites espaci al ly ~S. histolytica. Finally specimens of stools were

collected from the teachers in Game of the schools involved ana processed

in the same manner.

4. 2. 3 Laboratory :Sxamination of Stools:

In the Labor-ator-y the stools were examined both macroscopic-ally an ,

:.nieros :opically. :'::irect microscopy of faeces was rnade in saline, fol.lowcd

by concentration according to the technique of Ridley and Hawgood (19b6L
I

whence deposit was examined in a double strength Lugol's iodine. If cysts

were found, the Lugol ' s iodine slide preparation was further exa.riin ed,

in 2. drop of Sar geauntt c (1962) solution to define chr om ato.ids and nuclei.

Observation and remarks were also made on the pr-ecence of other parasites

in each specimen of stools. In some doubtful cases, the specimens of stools

were cultured both for confirmation and also as part of attempts to establish

long-term in-vitro cultures of E. histoly!ica a~ will be presently described.

The figures obtained from the coproparasitological school survey were

classified into school children who were passing .~. h. concurrently with

their parents and to those who were passing ;§. h.. but with parents who W2rc

non-passers. Similar analysis was made in respect of teachers/school
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TABLE

CORPOR~-X~~ASITO~Q9~~_~~~<2Q~§.!1_l!Y~~· (~M~~~~~§~~~~BAD~N)

------------------------1:--------------~--------------------------------------------------------------------------------------------
GROUP OF INDIVIDUALS EXAMINED J

SC H 0 0 L S 1------SC1iOOLCmWREN---~F6i5DiiANDLERS---f-TEACHERS-~---f-------PARENTS------------

TOTALTpOSITIVE ---0;;--- -TOTAL POSITIVE --:---- OTAL- POSITIVE ----- oTAL- pOSITIVE ---0;;------

-;~-~;.-~-.~:~~~~~~:::::---~-;.;;--1-§I':'~~~;~::--___;-~1!I~LS__j_;;~~-:---~STe>g~_f_-~- --::---~~~~-i--::.~~--
2. St. Brigids, (Mokola) 56 12 21. 23 3 2 66.66
3. Islamic School (Agugu) 34 12 29.41 4 1 25.00
4. Wesley Prac. School

(Elekuro) 94 10 10.64 8 5 62.50 16 4 25.00

5. 1. C. C. School (Eleta) 1 105 14 13.33 3 1 33.33 16 2 12.50 3

6. " ( " ) 2 66 9 13.64 3 1 33.33 .3 (\k

6. St. Theresa's 106 21 19.81 3 - - 12 5 41.25 27 11.11 .....•

gl 7. 1. C. C. School (Oje) 69 15 21.74 3 1 33.33 16 5 31.25 - - - c»
8. 1. C. C. School (Adeoyo) 71 17 23.94 5 1 25.00 9 1 11.11 - - - .....•

,.0

9. St. Stephen's (Inalende) 226 67 29.65 6 - - 22 3 13.64 - - - as
10. Sacred Heart (Inalende) - - - 3 - - - - - - - - IE-<

11. Christ's Apostolic
School (Eleta) - - - 7

12. St. John's (Aremo) - - - 4 I - I 25

13. Christ The King - - - 1
14. Methodist School (Bodija - - - 2 I 1

15. St. John's (Eleta) - - - 2
16. Staff School (U. 1. ) 87 1 1.15

-------------------------- ------- ------
~19:~~~~t=~~~ __~~_~~t_~:j=_ 91__t~2~ ~t~1.~t==~~-t~~=~0 -~t~=;~:~:-~1086 209--------------------------~------- ----
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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 (Table 9).

4. 2. ~ Results

Tables 8 - 10 show the results of the parasitological exarninations

carried out on the specimens obtained during the school survey. T r o;n

these tables it would be seen that a total number of one thousand, two

hundred and ninety-one (17.;91) specimens of stools were examined

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

in' particular. Analysis of the various figures shows that the carrier rate

for E. h. among the school children excluding those of the University

Staff School, ranges between 10.64% and 35. 290/0 of the total number

examined in each school. The overall percentage 'carrier' rate among

the school children examined in Ibadan township was found to be 20. 82'10

(excluding the Staff school figure); and 19. ~40/0 when the latter figure was

included. Similarly, ~O (;:1. )70)of 91 teachers, 14 (21. 21%) of 66

.foodhandlers, and 1O(~O.8~%) of 48 parents were excreting ~~E~in

their stools at the time of the examination. In 2.11, ?:::3 (19.60%) of

specimens examined contain .1~. histolytic a, cysts or trophozoites.

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

study, none of the nin e foodhandl.e r s exam in ad show ad E. h. in the stool.
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On the other hand S;) of the 332. school children examined in these two

schools were excreting ,,3;, h. at the time of the examination. Tables

(Ba, b, c and d) show that the results of the stool examination of the par-ents,

foodhandlers and teacher-s 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 Ii et of 'potential' pai ogene

as so cfated with frank symptomatic diaease state in the local population.

This is so because the: parasite (ascaris) which in actual fact tops the

list is not usually associated with any symptom,3xcept occasionally

in very young chi ldr-en.

4.3.1 Materials And Methods:

The material used in this aspect of the study included amoebic

antigens prepared from the local strains of ~-=-!;istoly!ica, and sera

from human sources. The sera used in the study were obtained from

a total number of 66 foodhandlers; 48 parents and 62 teachers. The

stools of these individuals were examined parasitologicaUy for car-r-ier

o '-
states. M·.re specimens were obtained from other 1? parents, 29

teachers, and 89 Blood Donors attending the Elood Bank (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 arnoebi c

antigens used will be found in chapter seven.

Examination of sera for precipitins to antigens of E. h. was

performed by micro- agar gel diffusion according to the Auer-nhef.nc r

and Atchley (1962) modification of Ouchterlony mithod. In each trial,

5ul of arno ebi c antigen was placed in a centr-al w el.I and 40ul of one of

sera from six di!L~rent individuals, was aepar at aly pipetted into one:

of six peripheral wells. Additional elides were ,prepared similarly

using as antigens, the extracts from the bacterial associates (Es ch.

coli str-ain K12) and horse serum; since these Latter were incorporated

into the original culture medium for :S. hi sto lyti ca, All tests were

incubated in humid chamber at room temperature (~04-- iPC) and exam inad

daily for about /13 hours before transferring into 4°c: for another- 48

hours with frequent examination for precipitin Iinac,

4. 3. 2 Results;

Twelve (12) of the sixty- six foodhandl.ar s drawn from the schooln

where examination of stool specimens was made carried antibodie s to

.~.h. in their sera at the time of the examination. Similarly, 16
!l

(13. 570/0) of the 91 primary school teachers examinec1; and 7 (11. 67%) of

the 60 parents car r iad antibodies to Z. h. in their sera. 11) (11. 2!}l1o) of

the 89 Blood Donors examined gave positive gel diffusion precipitin

reaction for amoebic infection. Stools of this Iatte r- group were not

examined for the presence or absence of .§.h.
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However, only five of the 12 foodhandl er-s with amoebic antibodies

in their ser-a concurrently carried ~:...!!.:.in their stools. Similarly. nine

of the sixteen teachers and six of the ten parents, with antibodies in their

sera had~. h. in thai r stools at the time of examin ati on. This series of

observations give an indication that the serological technique employed in

this study might be detecting antibodies to past tissue invasion by

4.4. COMr,,1~NTS

4.4.1 Importance of th2 Application of VC" .•.•ious Par-ameter-s to Pr-evalence
Studies:

The results of the three methods of investigation. namely, autopsy,

coproparasitological and serological, var-ied widely. Thus 2. 190/0 of all

autopsies studied was due to amoebiasis; ?ES' (19. S(}7o) of 17.91 stools

examined had~. h. whilst only "15 (l'L 710/0) of 3)6 sera examined gave

positive gel diffusion reaction withS. h-!.antigens (Table 12). Many factors

may be responsible for this wide variation. For instance, as shown in

Table 6, showing the seasonal and annual distribution of deaths due to

arnoebfaai s over a ten-year' period in this ser-i es, it may be suggested th='

the term epidemic he changed to endemic when applied to the pr-evalence

of amoebiasis. This is because the di s aaae seern s to be pr asent in the

population in which it is established, all the time and does not appear to

occur in strictly epidemic for-rr., Its occur-r-ence appear-s to fluctuate fr o:n
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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 mortality caused :Qy the disease, examination of..---._--'- --- --- '--.- -----
stools give essentially the carrier rate and perhaps, including few ca aes of

recent symptomatic amoebiasis. Gel diffusion ~est was actual.ly measuring
,,~ ....., ,

occurrence of tissue invasion occurring at c\. reasonable period 'Preceding- - ./

the examination. Finally, the universal cont -over stal nature and weakness

of amoebic antigens, as well as, the sensitivity/limitations of the

serological test employed 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 sur-vey, none of the total numbe.r of ten pregnant women

at various stages of pregnancy encountered during tha survey had ~E.:. in
the stool. Although the number of pregnant women encounter-ed in this

survey appears too small for meaningful analysis, it is considered that

this relative absence of cyst passers may be of some importance. This is

in the sense that it may be possible that cases occurring during pregnancy

may result from fresh contacts. It may, in fact, be possible in future

studies, to postulate that contacts which may have otherwise resulted in
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carrier states in a non-pregnant woman may indeed manifest as a full-

blown symptomatic amoabi asts when they occur in pregnancy. Such

hypothesis would them be based or used as an explanation for the undue

severity and preponderance of deaths due to the disease in pregnancy and

allied states as shown in the preceding chapter.

However, it is obvious that a more conclusive evidence 'C{laybe

for-thcoming from a separate and more detailed compar-ative study of .3::.h.

passers among the non-pregnant fema~ of chtld-bear-ing age on the one

hand, and the pregnant women in various stages of pregnancy on the

other hand.

The dictum "association is not cause" is ~ru'e but cause is often found

through examination of association. In accordance with this rule, ther-efor-e,

rather than jumping to any conclusion on the basis of the present studies

alone, a more detailed examination a!the problem of the role of amoebi as ie

in pregnancy is envisaged in the following chapters.

{. 4. 2 Possible Sour~_ of Infestation by 2. h. (Or Carrier State):

Statistical analysis of the results of the carrier states of ~. h. in the

school children shows no significant correlation with similar states in their

corresponding parents, school teachers or school foodhandlers (Tables 9a

b and C). This is in apparent contrast to the findings of Nnochiri (1962)

where 96 (960/0) of 102 parents of children suffering fro.m amoebiasis,

were found to be chronic .2::. h. passers themselves. It is perhaps pertinent
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to note that in the series of Nnochiri, under review, only parents of the

sick children were examined. The present study, however, included tHe

parents of both groups of children who were carriers, as well as, those

of the non- ~. E' pas ser s. Furthermore, in the s ar ies of Nnochiri, only

?l of the :?33::hildren with positive stools for ~._~ 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

statistical analysis of Nnochtr-i!s (1965) series under this age group may

give similar results as those of the present study.

In the light of the results in this part of the studies, one 'nay be

tempted to postulate that whilst parents maybe ·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 playmates, flies and other

known agents with which these 'older' children are 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 noted, however, that this suggestion has in no way

over-looked the importance of bad sanitation in the epidemiology of

amoebiasis. Indeed 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.

methods concurrently to establish an accurate assessment of the prevalence

of amoebiasis in a given community, the par-ameter-s may be measuring

autopsy study measured level of mortality; coproparasitological methods

different but important aspects of the c~sease. Thus in the present series

measures cyste Ztr-ophozotte s carrier rates while amoebic gel diffusion

test probably measured the level of tissue invasion by :,~.~sto,,!;rtica..

In the light of these results, therefore, it is not an objective in this

study to extrapolate findings beyond the material that has been examined

but rather to enable the author to examine in greater detail the problems

that arise fro::n the results.
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TABLE 7

R2;VIEVT OF PUBLISHSD "AMOEEIASIS" SURVSY IN NIG~RIA---------------------------------------------------------,
I,
I JELLIFE,
I,
I,,
I
I,
I,,
I
I,,
I
I

I

I YEAR TC6CALITYiMAT:~RIACriTOTAL-rpR6vEN-r% OCCURRENCE ---l
-l-of~el~!S~'!.L_1 r~,!:H~~ ~~~l':,!ed +C~ES__ ~Ol!J!~~~~IS~ 1

I 1951 I u. C. H., ·IClinical I 1 I 1 Case Report 1I I Ibadan I I I
, 1958 ,G. H. , 8nugui, Autopsy I 1 I 1 Case Report I

1964 I Lagos IICoprologic I 18'&!) I 22 I 1. 2 ,
1965 I U.C.H.,Ib. jlclinicalrevie~48780 I 120 I 0.25 I

I I - : (HE:PATIC). I I:: ' . I II 1965, L.U.T.H., I Autopsy I 2..,0 I 1<.1: ,5.6 I

I I Lagos 'I (children) I I I
_~SSI2;N(a) 1961- 641 G. H.. LagoJ, Autopsy I 921 39 , 4. 1 I
. (b) '1961-63/ G. H.• Lagosl Coprologicall 19719 1106, 4.1 I

ALELE I' 1965, M. S., Lago1 Clinical 1 1400 56 4
MARSD.:~N I 1960 I G. H., Lago~ Coprological 500 I 133 26.6
OKPALA I 1961 I Lagos ~I, Cop. (workers) 515 56 I 10.9
NNOCHIRI I 1965 I Yaba : Clin. & Coprol. 102* 00, 96*
COBBAN (a) , 1959 II U~C.H., Ib.1 Clin. & C0Ptrol. 819, 75' 9.5

(b) , 1959, U.C.H.,Ib.I
J
' (Hosp, staff) I, 105 I 23 I 21.80

COWPER & WOODI I Coprol.' I
WOODWARD I' 1960 I Moore Plan~l 'I, II tation, lbad$ Coprologic I 100 I 12, 12. 00 I

COWPER & I I I I I I I
WOODWARD I 1961 I V.C.H.,Ib·1 Coprologic I 21701 I 898 I 4.2 i

ODUNJO 1969 I L. U. T. H. Lrg. Autopsy I 2743 I 135 4.9

L_~WIS& ANTIA i 1969 I U. C. H.• IbL_~~~' R~vi:l l J---------------

AUTHOR

FALCON3R
MANDAL
ADI

OLATUBOSUN

* SYMPTOMLES8 CYST PASS8RS.
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TABLE 8a
SCHOOL SURV~Y BY STOOL 8XAMINATIONTAM6~BIASIS IN IBADAN) PUPILS/MOTH.2.:RS.------------------------------------------------------------------------------------

L
'--Serhili-School-pupn-i-ResuitsTserici1TMotherfs I Serial/ SchoolPupil-lResuits.-TSerialTMother's--

No. I L I No. ~ults I No. i' I ~ No. vesultsI ---I~F-:-Oba;anya-1 -Ve--r-l- I -Ve----r----n-- O:-onf-------T+ve-- -311 +Ve-----
I ? I R.lyana I -Ve I 2 I -Ve ,I 32 I A.ldowu , - Ve 32 - Ve
" 3', J. Kadiri '-Ve I 3 ,+Ve 33 F.Omoniyi -Ve 33 I -v«

4 1. Bello I +Ve I 4 I -Ve I 34 A. Akintola +Ve 34 - VeI 5 t M. MOWahl I - v» I 5 I - Ve I 35 M. Gbadamosi - Ve 35 - Ve
I 6 I I. Olubade +Ve I 6 I -Ve I 36 . / B. Akintomide t +Ve 36 - Ve
I 7 I A. Aniyo I -v« I 7 I -v« I 37 IA. Akinsola I -v« I 37 I +Ve
I 8 I)·Johnson I +V81 I 8 I -Ve I 38 O. Julius I -v« 1:i3' +Ve
I 9 T.Oyelade I +vc 9 I +Ve I 39 M. Adeniyi t -ve 39 I +ve
! 10 !M~.Fatoba I +Ve 110 I -v- ,·40 M. Adeagbo I-Ve I 40 , -Ve! 11 I A.Syo I -v« III I -Ve I 41 O.Laniyan r-Ve 41 I -v,
I I? IF. Fatiroti I -V2 112 I -Ve ,I 42 Y.N. Williams I-Ve 42 I -v«

I I 13 A.Nwobi I -Ve 113 I-Ve 43 iI.ASirU t+Ve 43 I -Ve
g; I 14 T. Adefar ahan ',-ve 114 I-ve I 44 R. Alimi I+ve 104 I -v«I' 15 M.Dare -Ve 115 i -v« I 45 IS.Jimo +v- I 45 , -Ve

I 16 !A.Adewale -Ve 116 !-ve I 46 IO.Oladejo r-v- '46 I -Ve
I 17 IS.Salawu +ve 117 I-Ve I I !
, 18 I M.Dina I-V2 118 ! +ve I T.~ST t II 19 IT. Ayodele I+Ve 119 I -Ve I t

I ?O I A. Law al I+Ve 120 , -Ve I

n I J.Aruna ,'-Vc 'I:?l I-ve I J J I I
I ?? I B. Dadi - Ve 22 I - Ve I

I ?3 IO.Diyaolu !--ve \23 I-Ve II 24 10. Akinpelu +v- 124 I +Ve I

I ?5 IN. Oyedeji - Ve I 25 I+Ve I
26 I O. Adeyonu - Ve I 26 1-Ve I

'17 IA. Agboluaje I+Ve 127! I I
I ?8 IF.Agboluaje I-Ve 1?8 11-Ve I
I '191 1M. Agboluaje 1-Ve . 129 I IlA,_~Q__-+-g-.0-kiEto!..~ l:.Y.~ J2~__ !.::ve ~<l I I I iUNIV
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TABL~ 8b: SCHOOL SURV~Y BY STOOL BXAMINATL)N TZACHj~RS/PUPILS--------------

I
o
o••••,

Seriaij-aass---TResults-I-- puplLs----TSerlal TClass--i Results I PUPILS
No. l Teacher I S.S. I No. I No. I No. I Teacher I (S. -'~.) I No. I No.
L. -k- 1~~~~neCWe~~~ci---+_----ri Iexamined,I po~!~~':. _

1 I T IIA r -ve I 10 I 2 t 31 I T IlIA I -Ve I 10 1
2 t III~ f - Ve I 10 I 1 I 32 I ~ lIIB I -ve I 8 0
3 I HIB - Vel 10 I 3 I 33 I .$ IVB I -Ve I 8 2
4 f ~ IVA t +Ve I 8 I 0 ! 34 I ~ VA I -v« 10 1
5 I ~ NB 1 -Ve I 10 I 3 I 35 I ~ VB I -v« I 9 I 1
6 t ~ VA ,+Ve I 8 I 2 I 36 I .~ VIAl -Ve I 8 0
7 I ~ VB I -Ve I 10 ! 3 I 37 I g ~Bt __ +Ve_L_2. __ -L__~_
8 I VIA I -Ve I 10 I 0 ! 38 I ~ lAI -Ve I 10 I 5--~--t-~--~~-11-:.~~_-+--~~--J--~---139 I .4 IB I -v« I 9 I 2
10 IA -v« I 10 I 1 ,40 I g lei +ve 10 2
11 I' IB I +Ve 10 I 1 I 41! '5 II - Ve I 10 I 0
1?, I rc I +Ve I 10 I 2 ,I 42 I so III - Ve 8 2

I I' I13 I ID I -Ve I 10 I 5 I 43 I cJ IV - Ve 8 I 2
14 I IIA I -Ve ! 1B I 3 I 44 I cJ v I -Ve 9 1
15 I lIB I - v« ,10 I 1 'I 45 I ....t_Y.!_.l. Ve -- , --~---1--.-3.-'_
16 I IIe I -v s I 10 I 5 , 46 I lA I -v» T 10 1
17 I !ID I - v« I 9 I 3 I 47 I cd II I -v« I 10 0
18 I IIIA I -v« I 10 I 3 I 48 I :2 IlIA I +v« I 10 I 2
19 I CIl III B " - Vel 8 I 3 , 49, p.l IIIB I -v« I 10 I 1
20 I -s:: IVB I - V2 I 9 I 5 I 50 I .-: IB I -Ve I 10 I 1
?1 I II IVe I -v« " 9 I 3 I 51 I ~ IV I =v« I 10 I 2
22 I fr IVD I -Ve t 10 I 2 I 52 I J5 V I -v« I 10 l 0
23 I 01 VA ,-Ve I 1.0 I 4 I 53 I u VIA! -V2 -+ 10 I 3
24 I ~ VD I -V2 I 10 I 2 I 54 I . VI~BI -V:; 10 1- 1
25 I u: VIA I +v- I 8 I 1 I 55 I ~

I 1 I I I I '""'--- ----- ---- -----?6 I VIe I -Ve I 1:,) I 2 I 56, I
-~~-l.------Y-!!?-~-:y~----+---~----J---~1- 57 II II I
28 f IA I +V2 I 9 ,1 I 58 I

?9 I 2 IB I +V2 I 9 I 0 1 59 I I I
30 I ] IIA I ~Ve I. 10 I 2 I 60 I I !

I ~ I I I I <. I I I,,-, r ~~~ ! I I _ J I I IUNIV
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TABLS 8e

SCHOOL SURV'SY <S'r)DL ~XAMINATION)
---- tAMOEBTASISIN IBADANr-·

FOODHANDL TRSTplfPfLS-------------
--- -1 - .V., I PUPILS _. ---r·-;---FOO-DHAND!>,:R'S'""

J;CHOOLS 1~0. INo. I No. No.
_ _ Jamined jpositive j examined p0sitive
1. St. Peter-s (Aremo) I 17? ! 33 9 1

2. St. Brigid's (MOkolaj 56 I 12 I 3 2

3. Islamic Sch. (Agugu) 34 I 1? I 4 1

I
II I4. We al ey Pr ac, Schooll

(~lekuro) 9-:1 I 10 I
I I

105 I 14 I

66 I 9
I

7.

5. 1. C. C. Sch. C<.::letaj'·

,II " " 2,.
St. Th2r2sa's I
1.C. C. Sch. (OJ:;) 1
I. C. C. Sch. (Ad'20Y )

o.

8.

9.

10. St. Stephen IS

106

15

8

3

3

3

5

6

5

1

1

o

1

1

o

21

69

71

67

17

226
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AMOEBIASIS THROUGH AUTOPSIES-------------------------
~.!'!~A~_~~D §~A~O~~~~Q!~I~~_~TIQ.!'!Q~~~A'!:~§_~~!._~.!!I~.!~~~_::...!_~~7J

----------~---- --- ---- ---- --- ---- ---- ---- -ce- --- -- -------
-----~:~~~~~AS~~~-r-~N:r~~~~:!YfI~N------------>< (i] 0:: 0::

YEAR >< 0:: ~ 0:: CiI CiI
0:: < ::t::

f-< :E (i] ~ ~ TOTAL< ~ [JJ ~ :E :;E
U ....l

CiI >< ~ CiI

~
0:: 0:: 0:: >< ~ ....l o f-< 0 CiI CiI TOTAL NEONATAL CORRECTED
~ < < c, f-< :> U FIGURES

< CiI :E
p..

:E ~ ~ ~ CiI U 0 ril
~ rx. < .~ ~ < .c, -~ Q---------~~ _'!L ------- --------------------- ----- ---------- -----------------

1958 3 3 2 3 1 2 2 2 - 18 554 159 395

1959 - 1 1 2 1 - - 5 732 165 567
I

1960 1 1 1 2 1 3 1 1 1 2 1 2 17 857 167 690
C\I

I
0 1961 2 1 - 1 2 1 1 1 2 1 2 1 15 1021 280 741
r-I

1962 2 4 1 4 - 1 3 1 2 3 - 1 22 1044 285 759

1963 - 1 1 - - 1 - 1 1 2 - 1 8 872 270 602

1964 2 2 3 - 1 - 1 1 1 1 1 - 13 843 216 627

1965 3 - 1 2 4 3 - - - 2 - 1 16 779 132 647

1966 1 - 1 2 - 3 - - - 1 - 1 9 647 23 624

1967 - - - 1 2 1 1 - 3 1 1 2 12 573 46 527

Il(SEASONAL)
TOTAL J14.1121 9 112 1

13
1
16

I 7 I 8 Il_2_1_~l_7J_~_1 ______ ~~~ ______ _L__--..L-------J------------_--------- ---

\0

I";il
H
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TAEL,~ 8d

1-
TOTAL NO. /TOTAL NO. -l

0/0 I'~XAMIN :~DI POSITIV~
'19. 2,~::

IlOBS 209 I
I

91 20 ~1. 9;3

66 1 ,; 2'1. 21'::.

48 10 :?O. 31.~

SCHOOL CIDLDR ~N

19.60
I

FOOD HANDL~RS

T~ACHS.aS

PAR~NTS I_______11291
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TABLE

COMPARAT!.YE PARASITE~~~RRIER" RAT.ES IN IBADAN (AMOEBIASIS SCHOOL SURVEY 1968/69)

~o
M

TOTAL
__ I I

~~~~~~:~~~~LS~~=~~=[E:~If:~y-r ~Cy~~)li

St. Peters (Aremo)
St. Brigids (Mokola)
Islamic School (Agugu)
Wesley (Prac) (Elekuro)
I. C. C. Eleta (i)

" " (H)
St. Stephens (Inalende)
St. Theresa's
I. C. C. (Oje)
I. C. C. (Adeoyo)
Staff School nm
Sacred Heart
Christ Apostolic (Eleta)
St. John's (Aremo)
Christ The King
Methodist (Bodija)
St. John's (Eleta)

41
14
11
19
18
9
70
29
21
19
1

253

E. Nana I E:-butschii

---.--------~,----------------------------------
PARASITES "LOAD"

34
11
9
27
22
7
50
12
15
17
2
2

211

6
3
1
3
3
1
7
2
2
3.

31

1
1

ASCar - -----s Trichuris Hook- Strongy- Triche

-1---------~~r:~ Hoides
------ --

98 68 12 1
13 4 1
17 14 1
21 9 2
42 42 4 1
29 30 3
56 10 9
24 6 2
33 10 5
31 11 5
1 - -
1 2 -
2 - -
2 - -
- 1 -
- 1 -
1 1 -

---------5371 209 44

169
39
32
68
83
54
150
73
78
68
8
1
5
3
1
1
2

832

------r.------,------monas IS. haemato- Girdia-
bium lamblia

1
2
o
7
5
9
3
5

f--,---T---

3
1

2

2
1

10

Total'NO:-----
Examined

199
59
38
118
127
69

254
148
88
85
87
3 F. Itonly)
7 "
4
1
2
2 "

---------~-------~~-
1291
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TABL.~ 9: COPR:')LOGICAL SCHOOL SURV'~Y CARRISR STA'T~S -
T8S'TS DF SIGNIFICANT ASSOCIATIONS.

1. Between par-ents and pupils.
I PAR<:;NTS
I + I - ITOTAL----~-+----~--------

- I 9 , 20 , ?9
PUPILS + I 4 I 13 I 17

TC?.TA.!---t-13 133 I 4~=

X (McNemar's test) = 0.41
c 0.75,> P> 0.5

No Significant association.

2. Between Teachers and Pupils.

pupil + ve
pupil - ve

Total ~xamined
% Posttive

Teachers + ve
9
637r-
12.56

Teachers - ve
60
232-
292-

20.60

= 1. 94 O.25> P":> 0.1
N() Significant association

3. Between Foodhandle r-s and Pupils
School No. J~-+- 2 3 _~ I 5__ ' 6 ~ 1 ~ 18_ \9 ~[. -, 'I ~ I I I

0/0 +ve among Foodhandlers 11.11 66~71?5.0 62.50 3~.33 33.33 0.0133.33 Iw.o '0.0
0/0 +ve among Pupils !~.?~?:1.4 10.6<~1~33 13.64119.81121.7~23. 1.2..9.6

I
Spearman Co+effi.ci ant of rank correlation

r = - O.40 P~ 0.05s
Thus there is no Significant association.
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TABL.8 11

S~ROLOGICA.L (G ':;::LDIFFUSION PR .~CIPITIN T.~ST) SUR V ~y
(AMO.:;::BIASIS IN IBADAN 1968/69)

ITOTAL 'TOTAL I i
I. - I NO. NO . I ~o I- ., I

SOURC ~ OF MAT~RIAL I~XAMINZD POSITIVS I POSITIV.:G-i

II. Primary Schools I
I(i) Foodhandl.er-s 66 1? 18.17 I

(ii) 'I'eachar s , 91 16 13.57
(Hi) Pare nts I 60 7 11. £7

I III. UCH ELODD EANK I I I!
BLOOD DONORS I 89. 10 11. 2:: I

--L ---1
ITOTAL 306 11:5 H:.'71 I

I I
I
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CHAPT~R V
"~STABLISHr';L~NT AND pg'JP-AGATION OF LOCAL (rEACAN)

STRAINsciF-:fNTAMO.:i:BA HISTOLYTICA IN IN- VITHO CULTUR:!;

5; 1 Introduction

The Iiridinge in the pr eceding chapters suggest that at Ie aet in this

area the severity of amoebiasis in pregnancy and the puerperium is not

fortuitous but that pregnancy pr-edi spo se s to severe and usually fatal

amoebi.asfs. VFith this type of preliminary results, the obvious question

then would be "Ey what me chani smf s] are pregnant wornen and tho se in the

puerperium in this area pr edi spos ed to fatal amoebrasfs ? 11 It is known that

pr-egnancy rnodifi.e s the course of various infections (French, 1903; Sprunt,

McDear:'TIan and Raper, 1933.~and Lucas, 1964) but the explanation for this

is not known. The most attractive explanation that could be sugge steo for

this selective severity of amoebta sts in pregnancy is the possible lowering

of natural r-eai stanc e to Infectione whi ch occur in pregnancy (Horner' &

McNall, 1961).

It was, therefore, considered that an immunological stucy will

probably clarify the nature of the mechanism or factor concerned. However)

any immunological concept(s) in a dis ease entity must involve the question

of humoral, as well as, cellular :mechanisms. For obvious r-easons,

the present study is designed so as to include some investigations of

the humoral factor' in amoebi asf s, The study of this aspect undoubtedly

demands the use of a reasonably pure antigen.-rnfortunately amoebic
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antigen is neither easily procured nor available commercially.

The author was, th er efor e, faced with the pr-oblem of obtaining

antigen(s). A r evi ev..- .Jf the literature revealed that no establ is.hec v.tz-cm

of :~ntamoeba histolytica was available either in Nigeria or anywhe r e in

"Vest Africa up till the time of the present study. Ignoring the obvi )U3

flaws in applying "foreign" strain(s) to the study of a di ee as c caused by

the local strain(s) of .i:ntamoeba histolytica attempts were made to pr-ocur-e

in-vitro cultures fr orn ovcr se as . Unfortunately, the se samples of

cultures did not survive transportation. It became necessary, ther-efor-e,

to establish in-vitro cultivation of the local strain(s) of ·~ntamoeba

~~~..9I~ica suitable for the production of antigens. This and ral.ated

in-vitro expar iment.s on the cultural characteristics of the local str aints)

5.? MAT ~RIALS and M'2:TH8DS

Prior to the establishment of the in-vitro cultivation of the local

were aas es sed exper-irnental ly for suitability. The suitability of body

fluids other than stool for the Isolation of ~ntamJeba hi st olyti ca was a150

explored.

Amo~ the culture techniques ana body "rne zia" assessed were:
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(i) Boe ck and Drbohlav' s Lock- egg- serum (L. ".~.S. )

5. 2. 2 Culture Media

{i.i) Dobell and Laidlaw's No.1 medium

(itt) Dobell and Laidlaw's No. ? medium

(iv) Cleveland and Collier's medium

(v) Robinson's medium

(vi) Synthetic medium for the associated or gani sm (~sch. coli)

See (Appendix 3) for detailed descriptions.

5.2. 3 ~~Fluids

(i) Aspirates f'rorn cases of liver abscess

(if ) Ascitic fluid sample mainly from cases of arnoebi asfs

complicated by ascites.

(iii) Pericardial and pleural effuaion,

From these preliminary studies, were evolved suitable culture media

for the isolation of ~E.!am~~ba hi~toly!icc:..fr om stools and occasionally

aspirates from liver abscess as described below.

f'.3 RESULTS and OBSERVATIONS

5. 2. 1 Culture Media

Ther-e was great difficulty in obtaining sufficient number of chicken.

eggs for the preparation 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 sterilization 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 haernocytomet ar

chambers would almost be impossible.

For the foregoing reasons, attention was diverted to media which

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

5. 3. 2 Body Fluids

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

..,?ntamoebc:.Eistolyt!..ca 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

.3ntamoeba histolytic a in such situations. For instance, only on one

occasion during the prospective study wa ..•~ntamoeba histolytica found in

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

to tYPhoid enterocolitis with superimposed amoebiasis.

5.4. CULTIVATION OF LOCAL (IPADAN) STRAINS OF _2':NTAMO:2~EA
HISTOLYTICA

5.4.1 Sources of Amoebae

from stools of patients attending the University College Hospital, Ibadan,
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with complaints of various acute diarrhoeal diseases. Specimens of stool s

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 mater-i al s for ~ulture was undertaken Irnrnedi ate ly

after collection. Direct microscopy of faeces was made in saline, followed

by concentration according to the technique of Ridley and Hawgood (1956)

and, other techniques as already described under the section on coprological

school survey. Microscopically positive specimens with as many

~..!~moeba histolytica. trophozoites or cysts as pos.sible, but with no cysts

or trophozoites of other amoebic species were selected for subsequent

cultivation.

5.4. 2 Culture Media

The culture media assessed for use in thi s work are all diphasic ones

having agar slope as the solid phase and fluid of different composition

forming the overlay. Such media include: Boeck and Dr-bohl.av' s (192/~-19?5)

Lock-egg-serum (L.:S. S.) medium; Dobell and Laidlaw's (19?'6); Cleveland

and Collier's (1930) and Robinsont s (1968) media. The media were

prepared in the orthodox manner except for some modifications where
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necessary (see appendix 3). The compoattion of various media were

sterilized by autoclaving at 1?loC., 15 lb. pressure for 15 minutes.

Occasionally, sheep sera were obtained directly from the slaughter houses

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-filtered using pressure /vaccuum pump "Spe edivac"

model RB4 (BTL) (Appendix 4).

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 same t.ime, the

appropriate antibiotics, in some cases as modification of the original

medium, rice starch (DIFC:) or one prepared by the writer) were added.

All cultures were incubated stationary at 37°C. The first few subcultures

of ~ntamoeba histolytica strains were made after ?<" hours of inoculation

and if a culture was established, thereafter at '~B-hour interval. At each

transfer a drop of the culture was examined under a "warm environment"

mfcr-os cope (Appendix 5), to identify, confirm the gr-owth, and ensure

motility of the organism.

5.4.4 Assessment of Growth

Viabl e trophozoite counts were carried out at intervals on the pr im ar y

cultures after each feeding. Viability was based on motility of amoebae
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and their ability to exclude 1% eosin dye (Siddiqqui, 1955) in contrast to

dead organisms which become intensely stained r ose- red. Cultur-e s were

regarded ac established when the criteria for viat:i1ity were maintained

and when there was pr ogr-es sive incr cace in viable or-gani srns . Counting

was made by simple haemocytomete r on a mixture of culture (0. ubml)

and equal volume of 10/0 eosin. Sterility test to ensure the maintenance

of "monaxenic" culture medium was pe rfor-m ed at intervals by agar plating,

to confirm that the original concommittant organism (,~sch. coli) has not

b.e_~taminated' by other bacteria. }';scherishia coli strain B war:;used

,interchangeably with strain K12, as the concomittant organism on

different occasions.

r:: r::
c... v .RESULTS and OBS·~il,VATION

Attempts were made to establish local str-ains of :2.:n.!~~o-:..~a

histolytica in !.n-vitro culture on six occasions using human serum

inactivated by heating at 5SoC for 30 minutes.')n nine occasions,

similarly heat-inactivated horse serum (DIFCO and Eurroughs Welcorne)

was used, and on the other five occasions bovine serum was used. In

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

propagations of ::?E.!~~~~~Eis!.~xtica (Ibadan) strains fr-om case c of

acute amoebic dysenter-y, amoebic liver abace ae and asymptomatic

cysts or trophozoite passers.
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A total number of nirieteen local (Ibadan) strains of ~ntamoeba

histolytica have been maintainad for periods ranging from three .months

to eighteen months using different culture medic: to initiate and maintain

cultures. Only two - Cleveland and Collier's, and Robinson's media have

been found to be most convenient for use in this work. These two media

were found easier to prepare and preserve for long-term use than the

egg-media of Boeck and Drbohlav's (L. S. S. ); and Dobell and Laidl.aw+e

media Nos. 1&"?'. However, for administrative convenience modified

Robinson's medium (1968) was subsequently employed throughout this

study. This medium was finally modified for use by completely omiting

the addition of 1(11/0 Labl em co from subsequent subcultures ones a culture

is established. Streptomycin was al eo introduced to r-epl aca Er ythromyctn

of the original Robinson's medium.

Failure of culture to establf sh was in most cases due to the over-

growth in some cultures of Elastocystis hominis. This is an organism

present in 8to018 of many individuals. It be long s to the Blasto-mycetes

and was named by Brumpt, 1911.:. It was observed that these organisms

tend to outgrow :~ntamoeba histolytica in the same medium employed for

the latter. Once profusely growing Plastocystis hominis was very difficult

or sometim es imposcible to eliminate Ir orn cultures. Other f:OUrCe8-')1

failure to establish cultures include inadequate organism inoculum in

pr-imary cultures, infrequent or over- enthusiastic feeding, fft~xic serum"
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and/or other factors yet unknown. In an attempt to eliminate these pos s.ible

sources of failure, and in order to standardize the culture medium to suit

the local need various pilot experiments were set up. The results of 80n.1.2

of these in-vitro experiments are included in the following subsection.

Analysis of the success rate, shows that once established, Iocal

strains of ~21tamoeba hfstclytica grow readily in human, t:.ovine, or horse

serum, all inactivated by heating at 560C for 30 minute s. However, the

subsequent work for which the amoebic extracts would be required

restricted efforts to the establishment and maintenance of cultures to any

other serum but human. Horse serum was, therefore, chosen as the

basal medium for both isolation and maintenance of the organism in

!.~-vitr~ cultures. In instances when any culture ic suc ce s sful ly established,

postttve progressive growth of :~ntamoeba histolytica was rn anif'es'tec'

usually by the end of the first or beginning of the second week. Ten per

cent lablemco (pH. 7) was found mandatory at this stage, although its

addition to culture medium before there was increase in numbers of

viable trophozoites appeared to make some difference to the decline in

growth population, depending on the culture medium employed.

5. 5. 1 In-vit~ult~~~ati...?EJacto..::...

The most important biological problem concerning ...:..8nt!m~~ba

histolytica is the identification of the substance or condition furnished
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by living cells which is es s errti al to the multiplication of the amoeba. In

other words, what makes the nucleus divide? In every envir-onment in

which ·!::ntamoebahistolytica multiplies there are living cells. Thus in the

lumen of the intestine or in the usual labor-ator-y culture there are bacteria.

In the deep tissues of the intestinal wall the amoebae advanced beyond the

bacteria but are in contact with body cells. In a Hver abscess, where the r e

may be no demonstrable bacteria, proliferation of the amoebae takes

place in the liver tissue at the periphery of the abscess (Fig. ,~9~).
I,

During the early work on cultivation of the amoeba in test tubes,

Cleve land and Sanders (1930) found that continuous propagation was

impossible in the absence of living bacteria, and that certain single species

of bacteria would support m.ultiplication while others would not. In later

years, with the use of micro-isolation of single amoeba (Rees et al., 1941;

Chinn et al., 1942) or with the aid of antibiotics to eliminate the original

bacterial flora (Jacobs, 1947; Shaffer and Frye, 1948), cultures of

,~ntamoeba histolytica with a single bacteria ae so ci ate have been widely

used in the search for the elusive factor essential to multiplication.

Different types of bacteria have been used as concomittant organisms by

other investigators for the cultivation of amoebae. Maddison (1965), used

~_~~st~idiu~ welchi~ as the concomittant organism to isolate a strain 0 of

~El§1!loeba hi§.t.Q].ytL<:...~Shaffer and Frye (1948) established strain F?::?·in

the form of a monaxenic culture of the amoeba and a .::treptobacillus.
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Others have used amongst other bacteria ~sch. col~ Eacteriodes symbi.oeus,

and Clostridium perferinges with varying successes and failures. It has

also been possible to substitute certain other living cells for bacteria in

the amoeba cultures. Philips (1950) found that the amoeba would grow well

with Trypanosoma cruzi and Shaffer and co-workers (1953) obtained

multiplication with living cells of the chick embryo.

In planning these studies, it was decided that the initial attempts to

establish and maintain an in-vitro culture of the local str atnc of '8ntamoeba

histolytica would be made with ~~ch. ~.91i as the sole concomittant organism.

The most compelling reason for making this caotce was that these or-ganicms

were easily obtainable, easily handled and unlikely to be harmful, as would

others, for example, ~lostrij.!~~~_elchi!: It was surmized that ·~sch. coli

would be easy to separate from the ~ntamoeba ?istolytica cultures when

necessary and that its extracts would be easily prepared in exactly the same

way as the extracts of~ntamoeba histolytica, when required for control

studies.

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

factor for the multiplication of :8ntamoeba 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 Characteristics' of Ibadan Strains of ~:..:;.histolytic~

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

:::~.!.~~ba hist~icc:. which was to produce the organisms on a large scale

for preparation of antigen; it was decided that a thorough investigation

be made into the possible factor-s that may interfere with the growth of the

organisms ~n-~..:!ro.

Simple experiments were then set up to examine the specific effects

of ser-um concentration; the size of inoculum, .repeated sampling and other

such environmental factors that may be subjected to simple experimental

studies.

5.6.1 Growth Experiment I - Serum Concentration and Growth of
2::.histolytic a

Sources of Materials:- Trophozoites of~ntamoeba .hi sto.lyti ca were

obtained from the established strains of the organism in in-vitro cultures.

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 sterilized

glass rods and the specimens were kept at room temperature for about one

. 0
hour and later on transferred to the refrigerator (4 C) for twenty-four

hours. The serum was then separated by centrifugation in the cold using
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centrifuge at a speed of ?OOO revolutions per minute. The serum from

each specimen was then carefully separated using a sterilized Pasteur

pipette and pooled in a sterilized flask. The heat-labile components of

the pooled serum were seitz-filtered usingpro6sure/vaccuum pump

" speedivac" Mode RB1 (PTL). The serum was later on inactivated by

heating at 5,6oC for 30:ninutes. Special dilutions of horse serum in fluid

overlay of culture medium in a total of 2mls wer,e made as folbws.

TAEL)~ 13

" TV"""'"" Nn I 1 I n;--" I .. t L",', ,I 6 t 7 I --::---18I
.- .D~ 'J. I I'. I ~ -.' I I I~---------t----+------t-" 'r-----r- I .---,-----1

I ,I I I I I I I ,

t~~.!ll!.M(ml_>.Ls I o~_~~f-~.!ti_l-t_1.4_~1.81 2 J
I , I I I I· J I I I I! OTH,"~~,.RFLUID I 2 I 1. 9 I 1. 8 'I 1. 4\ 1 ,I 0.6 I O.? I 0 I
L OVSRLAY I I I J I I !1---" --------~----t------1-----t-----l .f, -i ~---1
I% S,RUM I 0' 5 110 I 30 I 50 I 70 190 1100 I
L I l_-L--L_L-_L--L~_--,

Twenty-four hour culture of Entamoeba histolytica was harvested and

washed in two changes of normal saline by centrifugation at 2f)Ogfor 3

minutes and resuspended in Lml of saline.

O.1ml of c~ntamoeta hi8tolyti~ suspension Vias added to each culture

bottle and incubated at 3'1 DC.

Viable Tr-ophoz oites were counted at {)hour and again ate:S hours.

The growth Index was chosen fr-om the results of preliminary

experiments (Fig:a.l"A) and calculated as follows!
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Growth Index = Viable Trophozoites / cu. mm at ~~8hours

minus vr
48 vTo

Viable Trophozoites/cu. mm at 0 hour Ie, _
vTo

divided by Viable Trophozoites at 0 hr.

The growth index was obtained separately for each culture and plotted

against percentage (0/0) serum in culture.

5. 6. 3 Results

The results detailed in table 14 and in graphic form (Figs. 15A&B i)

show that ~ntamoeba histolytica (Strain HN:IE5) grows steadily with

increasing percentage aer-um included in the culture medium, attaining the

m axirnum growth in the culture medium containing about :;;0 - 2510 ser-um,

There was a sharp deel.ine in gr<?wthin the media containing (30 - 50;10)
/

serum with virtually no growth in the media containing higher concentrations

of horse serum (Fig. 1,lP). It was also noticed from the preliminary

exper-iment to the experiment described-above that the size ofSntamoeba

~i8tol~J.ca1noculumand state of serum in the primary culture may have

effects on the subsequent yield of the organisms by culture. Thus in

(Fig.J.l6b)where fresh serum and very low number of organisms were

employed there was a steady decline end shar-p maxirnum stationa.ry growth

phase (no matter the index used), in the culture media containing different
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concentrations of serum, The state was however, improved by heathing

the serum at 560C for 30 minutes (inactivation) and by using varying sizes

and increased ~nt~IE.9!ba ~istolytica inoculumi. in the culture media.

5. 7 Gr owth Exper-iment

5.7.1 Size of Inoculum of S. histolytica and Culture Growth

As seen from both the preliminary exper-iment and experiment (I)

above there is an indication that the state of serum included in the culture

medium and the size of Sntamoeba histolytica inoculum at zero hour

, (0 hour) may influence the ultimate growth of the organism in-vitro.

The experiment described in the following section ie therefore, devi s ed

to study this problem.

5.7.? Materials and Method

? ml aliquots of 25,% inactivated human serum as found from previous

experiment was measured in a row of culture bottles. Trophozoites of

"€ntamoeba histolytica were harvested, washed twice and resuspended in

fluid overlay of the medium.

Two fold serial dilutions of Entamoeba histolytica suspension was

made. O.1ml of each diluted :8ntamoeba histolytica suspension was added

to the culture bottles. The cultures were incubated stationary at 37°C.

Viable trophozoites count was made on each test culture at a hour

and again at 48 hours.
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The growth in each test culture was expr esaed as a growth index as

in experiment (I),

The growth index was th en plotted against Viable Trophozoites

~
X 10u Iml of inoculum at zero hour (.J hr ).

Results

Fig. f,6 gives an indication that continuous propagation of .~ntamoeba

~istolr!ica in-vi!.~o may not be possible if subcultured organisms are Ie s s

than O.f x 105 viable trophozoites per ml of culture. The optimal

5concentration of :Sntamoeb2. histolytica for growth was 3 to 4 x 10 viable

organisms per rnl of fresh culture medium.

5. -'3 Gr-owth Exper iment 3

In order to decide at what stage of the 'culture', future harvesting

for pr-epar ation of antigen(s) may be contemplated, attempts were made to

study the growth cycle of the organisms in-vitro as detailed in the following

experiments:

5. 8. 1 Growth Curves

Pooled horse serum was obtained as described above. Viable

trophozoites were obtained from the established strains and processed for

culture as detailed in experiment (I) above.
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Twenty-four hour old culture of four of the established (local) strains

of Entamoeba histo~ica_ was separately transferred into 10ml centrifuge

tubes and washed three times in saline by spinning for 3 - 4 minutes at

?50g. Viable trophozoites counts were made using simple haemocytomet ar

and the required amount of~ntamoeba hist..9lytica w as estimated by

adjusting the volume of the culture medium initially for each test culture.

Cultures were set up and incubated stationary at 37°C. Viable

trophozoite counts using 1% 20sin dye, on each culture were made at

roughly ?4 hour intervals up to 1/0 hours (5 days). The growth curves

were then obtained by plotting viable trophozoites Iml against time in hours.

5. :3. 2 Results:

The various growth curves of four of the' established strains of

'2. histolytica in ~~vitro cultures are shown in (Fig. 27). The growth curve s

consist of the various phases shown by any mi crovor-gani sm in culture.

The phases which can be identified consist of the lag phase (A); acceleration

(B); exponential (C); retardation (D); maximum stationary and decline

phases, are shown by the growth of (strain HN:IB5). It would appear that

the distinguishing features of the various strains depend on the rate of

growth and to some extent on the growth curves.
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5. '3. 3 Growth' :~xponential' Under Varying Conditions Of Medium:

5. :3. 3. 1 Materials and Methode:

Strain HB:IE5 isolated on the 25th October, 1968, was subcultured

for this experiment. A 2/{:-hour culture of i~. histolytica (strain HN:IB5)

was harvested and subcultured into 'universal bottle' culture medium

containing fluid overlay with ')5% serum. A total number of six cultures

were put up at the same time. After sucking with a paateu r pipette up and

down for about three times, viable trophozoite counts were made on the

different cultures at 0 hour. Two of the six batches of cultures were

repeatedly counted using the simple haemocytometer and supra- vital dye

as described above, every 24 hours for 5 days. In the se first two cultures,

the count was undertaken after both the components of the diphasic medium

shall have been replenished. Two other cultures were treated similarly

except that the solid portion (agar slope) was kept constant (unchanged) while

only the fluid overlay was replenished. The last two sets of cultures were

repeatedly counted daily with none of the components; viz. solid or fluid

phase of the medium being changed.

The average counts for two cultures were taken and plotted against

time in hours.

5. 8. 3. 2 Results

As depicted in (Figs. i85 & 1~) results show that E. 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 this it

was decided that future harvesting of amoebae for antigen would be made

at approximately 48 hours after mass cultivation.

5,9 Repeated SamplJ.n-g; of Culture and Growth Rate:

As part of further search for a means of mass production and goad

yield of organisms for production of antigen, attempts were made to fine

what effects, agitation of cultures' would have on the gr-owth rate of

E. hi stolyti ca, and consequently on the population yield of organisms that

would be available for use. As a prelude to the introduction of roller

culture technique to the mass cultivation of the organisms in-vitr.9, aimpl e

experiment to find the effects of repeated sampling (a form of agitation)

was devised as described below.

5. 9. 1 Growth Experiment 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 (O-hr.). Serial counts were

carried out at l8-hours and 4? hours on one of each pair of test cultures.

Again counts of all cultures were made at 7E hours.
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5. 9. 1. 2 Results:

The details of viable trophozoite counts are shown in <tTable 15).

It was observed that in both culture bottles disturbed for serial

trophozoites counts one showed slightly 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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Effect of Disturbance Due To Sampling On Growth
OfE. histolytica (Strain HN:IB 16)

r----------------------------------r-------------------------~----I
L
' S~T OF CULTUR ~sl 'Viable trophozoite Count x 10 !, I I ~ I -'-

I {O hr 12Q hl':"~ I j.:;: hrE. I in hr s I
II CULTUR'<'; A I Sub-culture (1)! 4 I 2 I 4 I 16-tt-- >---~ I 1--+L -L~ub-c::ltu.E~_~-.:!-L-!.:~ I 1.u. --t--:1J~-i
II lSub-culture (3} 4 I 2. -r 4 I 12 I

L CULTUa:<:<::B ISub-culture (~ 4 I 1. u. I 1. u. ~~_l

TAEL~~ 15

* 1. u. ::: left undisturbed.

5.10. GeNERAL WORKING BASIS FOR TH~ IMMUNOPATHOLOGY OF
AI';;' O.2;BIASIS

5.10.1 Introduction

'0'uring the initial studies on the culture and growth characteristics

outlined in the preceding cection, an incidental finding was that some

apparently normal human serum produced immobilization or Iyei s of the

amoebae. The lytic effect so.netime s completely disappeared after heat

inactivation of the serum at E.6oC for 30 minute s. Rabbit anti-serum and

serum from amoebiasis patients which had not been inactivated also

produced lysis of the amoebae. Such rapid toxic effect of se rurn on

~~E..!~tolytica iE-vitr~ had been noted by other workers (Cole and Kent

1953, Zaman, 196Q). The lysis of amoebae as 8. result of treatment with

fresh unb€$tedantisera has also been observed, (Prawn and Whtby 19E5).

It was, therefore, necessary to inactivated all the sera before incor-

porating them into the routine culture medium for <~.hictolytica.
From the foregoing, it was strongly suspected that apparently

normal human serum. as well as, inactivated ser-a fr o:n amoebiasis
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patients or anti-amoebic sera raised from rabbits, are Injur-ious to

.}. histol..l!!.~a in-vitro. It was, however, observed that sera from

patients with the different stage a of the disease, have different effect

on the in:.~itr~ cultivation of the organism. Thus the presence of ser-um

from known acute amoebic colitis patients was Ie s s injurious and in fad,

tends to encourage the growth of the organism, when compared with the

effect of the sera from patients suffering from. amoebic liver abscess.

It would appear, therefore, that the factor' responsible for the undue

severity of amoebiasis in pregnancy and the allied states, may be

inherent in human serum. The seaecb 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 studi es to determine

the effect if any, of human sera on the survival and growth of 8. histolytic a

m~vitro.

5. 11 Survival Of~. histolytica In Various Sera:(Preliminary experiment)

5. 11. 1 Materials:

The serum samples tested were from (I) an adult male Nigerian

without symptoms of amoebiasis;

(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);
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(iv) 'Normal' pregnant Nigerian woman without symptoms of

amoebiasis (gel-diffusion test negative);

(v) Normal human serum + 200 microgram (Ug) of prednisolone

(dissolved in water);

(vi) human serum + cyclophosphomide (solution); and

(vii) A pair of Icomplete I 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. ~.lL in-witr-o.- ., ...
All the sera had been stored at 4°C for periods ranging from three to

eight weeks before use.

5.11.2. Method:

Processing of material was as described in the preceding exper-iments,

Viable trophozoite counts were carried out on each test culture at zero

hour , and subsequently at a-hourly for 24 hours. This was then followed

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

Iagar-ithm of trophozoite numbers present at O-hour viz:

Vial)le Tr')~~.it.e population at 48 hour-s (V~3)

Survival Index ~ log" ••. ...•.••.. '.".' i' q If!". 1M #I • •

viable Trophozoi'te population at O-hour (Vfo).
......
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5.11. 3 Results

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

the relative effects of the serum samples tested on .t:!::. histolytica. Sera

from patients with acute arnoebic colitis, as well as, serum from an

adult healthy male Nigerian showed the least deleterious effects. Indeed,

sera from the former appear to give relative high supportive effects.

There was, however, a fairly wide range of e(fects manifested by sera

fr-om patients with amoebic colitis and Nor-m al .hurnan serum containing

some innunosuppressive drugs, the latter having profound deleterious

effects on the amoebae. Serum from amoebic liver abscess patient

showed some degree of inhibition of the growth of 2::. histolytica.

5.11.4 COMT¥.£ENTS

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 effects jn-vit~~ is complicated by the fact that

one of the drugs tested (prednisolone) is only partially soluble in water

and the "doce effect s" 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 cyclophosphamaide may be

higher than normal.
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However, corticosteroids are known to enhance the susceptibility

of experimental animals to infection by :8. histolytica (Teodrovic, Inga'll

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 ~-=-vitro_experiment, it is still

quite possible that the i~~-viv~' enhancing effects of steroid may be

differ:=nt from the direct effects of the drug on the amoebae ~n-vitr.9.

Before drawing an inference that the effects of pregnant serum

on amoebae !..n-vitro is compar-able with that of steroids ~-vivo, it was

,decided to devise some wor-king hypothetical basis for the Irnmunopa-

thology of human amoebiasis. A culture system to investigate the

effect of sera from patients suffering from wid~ range of condition on

the growth of the organisms in-vitro forms part of such basis attempted

in the n ext chapter.
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IN-VITRO GROWTH OF E. HISTOLYTICA
(strain HN:IB 5) IN VARIOUS CONCENTRATIONS
OF HORSE SERUM IN E.Coli/P.P. MEDIUM

10

~ o
:; 160

~:: 140
~o

'co > 120..,.~
~ 100
f:j 80o
Z 60
~ 40
~ 20
~ 0

-20
- 40 ----r--~--,....--__,_----,---

,,,
8 ,,

>< ,R
l&J 6

,
0 \
Z \

\
::I: 4

,
~ ,
~
0a:: 2C)

o '
-2
-4

(A) Preliminary Experiment
(E.h.lnnoculum at 0 hr. 2 x 105/ml )
(Fresh Serum)

r
• • V48
•. --~ V~8-V~
b--o v~8-vl
0----0 Vb

~ T T~----o~~~_~_-4~~ V48-Vox 10
V~

20 40 60 80 100

(B) Varying (E.h. lnnoculum at 0 hr.)
(Inactivated Serum)

V~8=Viable Irophozoltes at 0 hr.
r

Vo = " " II. 48 hrs.

20 80 10040 60
./. Horse Serum in E.Colij Pot. Phtholote M~dium

Fig. 15A.
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IN-VITRO GROWTHOF E. HISTOLYTICA (strain HN:IB 5)
IN VARIOUS CONCENTRATIONS OF HUMAN SERUM
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Effcct of size of in ocuium on rate

of growth of Entamo«ba histolytica

strain HN: IB 9 in In-vitro cuuur e
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Viable E. hislolytica x 10

(In oculum at 0 hr )

Fig. 16
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GROWTH CURVES OF PRIMARY CULTURE
OF ESTABLISHED E·h· IN IN-VITRO CULTURE

E ,.8 ===: EcPP ~ 1"8 ==: EcPP===:: Phase~
0 1"6 1·6 A=Lagx 1"4 1"4 B=Accelerationa 1"2 1"2 C=Exponential.Y2- 1·0 1"0 D=Retarda t ion

I
0 E=Maximum stationary
1;) 08 08 F=Decline:.c
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Fig. 17
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GROWTH PATTERN OF E.histolytica
(STRAIN HN: IB 9) (feeding every 48 hrs)
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GROWTH PATTERN OF E. histolytica.

(STRAIN HN:lB 9) UNDER 'VARYING' CONDITIONS

OF CULTURE MEDIUM (Daily feeding)
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'Ti\BLS 14 GROV/TH OF2:NTAMOSBA HISTOLYTICA (Strain HN: lE5) IN VARIOUS
CDNC!.~NTRATIONS OF HUl\t1AN S~RUM. IN~. GJL1/p~ P. l\ji~DIUM'
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TABLE 16: SURVIVAL OF SNTAMOEBA HISTOLYTICP_ (Strain HN:IB5) IN VARIOUS SERA
. (MEDIUJYI,:!::. COLIfp. P. ) (PrelLninary .8xpt. )

I i ,Viable Trophozoite V'I' .T
NO/ Source of Serum L(hr) x 1cP Ilog VTO

I I q=p4T48T72T961
-1-·1 Normal adult (male) r2112.8111.41 9.4 14.4

I
2114

2.21 i 0
I I

I1.5 14.0 I 6.6

II I Adult male with acute
Amoebic Colitis

III I Adult male withIAmoebic Liver
I Abscess

I; I 'Normal' pregnant
(without Am. colitis)o

~~
V I Pregaatii.(W) with

Atnoetf.c Colitis

Surv1Ciif Index
log VT 481 log VT

43,VTOx 10

4 1.4

0.30

12.0111.4110.1
o I 0 I 0 I

I

9.' 1 8.316.610.30

010

VI I N. H. S. (1)+
Prednisolone

I

II VII' N. H. S. (No.1)+
/' Cyclophosphamide
II VIlj Control horse Serum
1-- i

3 14
I

2

0.60

0.34

0.18

6.2 I 8.0
I

0.2 I 4.6 I 0.3 10.11 0.30

1.04 I 35

1.08 1 36

010

0.82 I 46

0.98 33

0.2

1.8

o I 0 I 0.30

1.8 10.8 I 0.25
I

0.66 22

o o

0.90 35
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'~FF.2CTS OF HUMAN S:~RA ON TH.2 GROWTH OF
:!::. HISTOLYTICA IN-VITRO

. L·,

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 ;2. histolytica in-vitro. It is however,

possible that other known biological effects of sera on organisms survival

generally, can be postulated for the deleterious effects. It is very likely

that E. 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 the rmol.abtfity, and perhaps effects due to nutritional

deficiency, little is known about the properties and the true nature of the

serum factor(s) responsible for non- specific toxicity of sera to

s. histolytica in-vitro.

It is well established that complement plays an important part in the

lytic activity of antisera against various bacteria (Boyd, 19E,6), and this

is also probably so in the case of E. 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 absence or presence of specific antibodies to

antigen(s) present in E. histolytica may be playing an important part in

the outcome of the observed gr-owth pr onotton or growth suppression of

E. histolytica in various serum samples.'

Of relevance to this last posoibility is the peculiar severity of

amoebiasis in debilitated childr en and in patients previously treated with

immunosuppressive drugs such as corticosteroids as already noted above.

The apparent severity of amoebiasis in pregnant women and in women in

the early puerperium (Lewis and Anti a, 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 m echani srn,
and

The foregoing observations, /'speculations led the author to search for

experimental evidence in support of the pr-erni ai s 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 E. histolytica

in their respective sera.

The rationale, methods, and results of the experimental studies are

presented in this chapter. Two systems were proposed for the confirmatory

detection of humoral ~nti-E. h. factors, one of which is an experimental

model for in-vitro detection of growth promoting and lor culture inhibiting

factor(s) in sera from various human sources. The other is the
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applicability of various imrr..unoldgical t echniqud to the detection of any

humoral factor-s using antigen(s) produced fr om the Iocal strains of

2~ histolytica.

6. 2. Preliminary Studies:

6. 2.1 Growth Effects of Sera from Various Individuals on -'~.h.

The etudtas on survival of .I:. hist::>lytica in human ser a included in

chapter f, precluded generalisations and as such attempts wer e made t»

study the definitive effects of any of the sera on the growth of the or gani sm

!!!..:..~!ro as opposed to its mere survival.

6. 2.2 Materials:

8. histolytica (Strain HN:IB9) employed in this study was obtained

originally fr-om fr e eh specimen of, stool containing large number of active

trophozoites, from an adult male Nigerian suffering fr-om amoebic colitis.

The original specimen of stool contained predominantly active trophozoites

although a good number e>fcysts of E. histolytica were also pr es.ent.

Human Sera: Serum samples wer-e obtained fr-o,n the following sour cas i-

(1) 5 male adult indigenous blood donors;

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

(3) 8 male patients with amoebic colitis;

(4) 6 blood samples frOL11normal deliveries at the labour ward

(UeH, 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 Methods:

Processing of material 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 hr s for 72

hours and then taking the average of culture counts per rnl for cultures

from individuals with common ailments. A histogram of such averages

was then constructed as shown in Fig. ;2~••

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 .8ntamoeba 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 ee r-a from patients with amoebic liver abscess. The most obvious and

striking growth effects noticeable from the results of this preliminary
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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 inv~stigation 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 wer-e made in the

following definitive experiments below:

6.3. Definitive Experiment:

Effect of Sera from Various Groups of Individuals on 6. h. In-Vitro.

Having established, at least from the results of the preliminary

studies, that inactivated human sera support the growth of B. 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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6. 3.1 Materials and M8thods:

.2;. histolytica (Strain HN:IB16) was used in this exper-iment.

Test Sera: Five to twenty ml s of blood was collected fr o;n each of:-

(a) 10 adult Nigerian blood donors at the Blood Bank (UCH);

(b) 2 untreated male amoebiasis patients;

(c) 8 untreated female non-pregnant (of child-bec:.ring age)

amoebiasis patients -

(d) 5 untreated pregnant women with amoebiasis;

(e) 7 pregnant women without symptoms of arnoebi.aai.e;

(f) 36 blood samples from normal deliveries at the labour wards

(UCR and Adeoyo Specialist Hospitals, Ibadan):

(g) 2:? 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 er-ythr-omycin (0. 12 ml of 0.05% solution) and

stored at - 20°C until used.

Standard Serum: This was 150ml serum separated from 4:00ml clotted blood

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

was preserved as above, and stored at - 200C in 2 ml al.iquot s.
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6.3.2 Cultur-es:

The systsm us ed was that d eve loped in the preliminary

(Standardisation) growth 2xp~ri.m3nts.S~rum sampl as W8r2 tasted in

batche a of 10 to ::>0. Duplicate cultures of th e standard s crum was

included in the batch of test cultur-es. Two millilitr.:::s of each serum was

measured into culture bottles and 6m! (solution) of th ;)th2r constttuents

of the fluid ove r-Iay of the cultur-e medium added. An aliquot of the

appropriate strain of ~.:E2:~tol.1!!...<:..~culture calculated to contain enough

~
viable amoebae to give an initial 3-11 x 10" amoebae/ml in each bottle,

was removed. The contained amoebae was spun down at 250g for

3 minutes.

The organisms w ere washed by centrifugation in two changes of

nor-mal saline and resuspended in appropriate volume of other- contents of

the fluid overlay (less the s er-u:n). O. !Sml of th e trophozoite suspension

was then added to each culture bottle. The bottles were tightly stoppered

and incubated stationary at 37oC. Viable: trophozoite counts w ere

carried out on each bottl e at 0-2: hours and again at 48 - EO hours.

6. 3. 3 Assessment Of Culture Growth:

Culture growth in each bottl e was measured by the difference in

viable trophozoite counts at 4d hours ('JL~8) and at zero hour (vtO). The

growth effect of each test serum was expressed as a growth index, which
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is the ratio of growth in test culture to growth in the standard se rurn

culture; the latter having a gr-owth index of 1. O. The growth effect of each

test serum In strain HN:IB 16 of .~. histo.!l!ica w ae ther-efor-e calculated

as follows:
Culture Growth In T22t Ser-um (vt vt ) TC*l~1 - ,J

Growth Index~

Culture; Growth In Standar-d Ser-um (vt - vt) S'C*
48 - J

Increase In Viable;~. h. popu lation in test culture (vt)TC'

Increase In Viable :2. h. population in standard cultur-e (vt)

t t
V Te/V sc.I,e. (N. B. TC = T ;~ST CULTUB...~* and

= STAN"AR' 'C",. r-UL-TU'~' "'*)LJ' i' LJ' ~ r~~'~SC

6. 3.4 Results:

From both the s catte r-gr-am- (Fig. 22.) and Table 17 showing the

relative growth effects of Strain HN:IE 16) 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 amoebiasis - notably amoebi c liver

abscess.

(U) That the amoebic liver abscess group showed the lowest growth

promoting effect or greatest growth inhibiting effect on strain

HN:IB 16 tr-ophozorte s, with a growth index range of O.2B to 0.75

and a median of O.33. Sera fr orn 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 O.2E

to 1. 5 with a median of O.75. The range of growth indices for cor-d

serum samples was O.20 to 1. 00 with a rriedi.arr . of O.50.

(Hi) That the widest range of growth effect was encountered in the sera

of pregnant women and W,)!11eUwho were in the Immediate

puerperium, the latter showing the greatest growth pr-ornotmg

effect than any other group~ l'ldeed the observed difference

between the means of the gr-owth indices of sera from pregnant /

women in the puerperium and those of adult indigenous sera

(0. :?oS)is 13 times greater than the standard error of difference

between the means (0. 32). Thus showing that :-!;. histolytica

(Strain HN:IB 16) growth is significantly higher in the sera from pregnant/

puerperal women than in the sera from any other groups with a level

of significance p ~ • 001.

6. 3. 5 COM M Z N T S :

The results of both the prelirninary and definitive experiments posed

important questi0t¥ as to the nature of the factor-fa) enhancing the gr.::>wthof

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 amoebic liver abscess.
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Constdarfng the early speculations regarding the possible factors, the

fact that the sera were heated t o destroy the compl e.n ent, Imm.ediataly

r-emoved the possibility that the effects are those due to c ornplernent, The

pos sibl e presence of antibody to amoebae may account in part for the

deleterious effects of sera fr om amoebic liver abscess patients; on the

growth of the organism .!!!-vitr~ The most attr-activeexptanatron fJr the

growth pr-o-noting effects will be nutritional factor-s, Concerning the role

of nutritional factors, one cannot but agree wholly with 3i:dir:gtonand Gilles

(1969) that despite all the experimental and clinical obs er'vat iona, the role

of dietetic factors in amoebiasis is not at all clear and that the conclusions

offered on it are conflicting (Alexander and Meleney, 1935; Hegner. 1924;

Griffin and I·!.:.c::'arteD,1943). In the present study, ther-efor-e, attempts

were made to answer the tw o que sti oris posed by examining booththe role

of hum 'Oral antibodies in the gr owth effects ,)f sera and also 'Ofnutr-itional

factors.

Since one cannot estimate humor-a! antibody to an antigen unless the

antigen is available, further di scuaaion on the r-olc of antibodies is left to

the next chapter where the immunological aspects are studied in detail.

As regards the possible role of any nutritional factor(s), a brief

mention was made while discussing the possible r-ole of ser-um cholesterol

as being r esponaibl.e f'or the r-ar-e association of amoebic liver abscess

and hepatic cirrhosis. At that stage, it was suggested that the r ar e

association was pr-obably due to the fact that in hepatic cirrhosis, the liver
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contains only a small quantity of chol ester-ol (Ral.li et, al., , 1941). In the

light of the latter observation, it was decided that serum cholesterol be

taken as both experimental model and also as an indirect clini.cal evidence

in the investigation of the rol e 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 chol aster ol as a possible growth pr-omoting factor

fo r Sntamoeba histolytica form the basis of the investigation in the next

definitive experiment below:

6.4 Cholesterol and Growth of 2::. hist~ica In- Vitro:

Several workers (Snyder anc Mel eney, 1942 & 19"~3; .:.i.ees et. al, 19LA;

and Anderson, 19<i8) have suggested that cholesterol acts as a growth factor

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

quantitative cor-r-e lati on between the growth index of the organism in-~itro

and the level of cholesterol in human sera fr-om var ious sour-ce s, Hence it

was of interest to investigate this aspect of the pr-obl e ,n ,

6.4.1 Materials and Methods:

Stu~_?opulation: Ruman sera for this exper irient was obtained Ir o .n

the fol.lowing sour ce s:

(i) 3 Male Nigerians (2 adults & a S-year old boy);

(H) 23 Maternal blood sa.nple s from normal deliveries at the labour

wards (VCR, & Ad eoyo State hospitals, Ibadan);
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(iii) 16 cord blood samples fr-om normal dal iver Ias at the same

sources as (it).

(iv) 21 adult male blood donors from the (UCR, Ibadan) E. Eank

(v) 12 pregnant/puerperal women with amoebi c colitis

(3-2nd; 3-3rd; 4-last trimester; and 2-in the puerp.)

(vi) 12 symptorn le s s pregnant women (2- 2nd; 2- 3rd; 7-last

trimaster; & one ~..:E..:-cyst passer) .

(vii) 5 Non-pregnant women (of child-bearing age) with amoebic

colrtia:

(viii) 4 Adult males with amoebic colitis;

(ix) 2 Adult male Nigerians with conditions other than amoebiasis

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

6.4.2 Cultures And Assessment Of Growth:

The system used was that devised in the preliminary

(standardisation) growth experiment. The assessment of culture gr.)wth

was the same as that chosen for the definitive growth exper-iment above.

6.4. 3 ·~stimation Of Serum Chol.e st er-ol.:

Total s arurn cholesterol was estimated by the Cephalin Cholester-ol

Fldoculation technique. The method was that of Hanger (1939).::;ommer-

cially obtained cephalin - cholesterol antigen (Difco Laboratories,

Detroit, Michigan) was .sed. 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 serum chol.esterol

levels were subjected to statistical correlational analysis.

6. 5 Results:

Table 18 lists the mean values of the total serum chole ste rol levels

and the cor-r aepondtng growth indices for.i:. histo~.!~~ in sera fr-orn the

various groups of Indi vidual s examined. Figures (l.3a & a.3b) give the

scatter-gr-am of the indices and se ru.n cholesterol levels together with

the linear r egr-ess ion equations. The results of this experiment show

that the sera fr-om women in the early pue rpe r iu;n ano pregnant women,

especially those in the last tr-irne ster have the highest cenl::::, chol ester ol

levels. It was also observed that the same sets :)f sera have greater

growth indices with mean values of 1. 97 and O.97 respectively.

A statistical correlational analysis of the data give s a linear

r-egr es ston between the ser-um cholesterol levels and the gr-owth Indi ces

of the or-ganfs.n e in human sera.

The regression equations being:- *( X = . 006~y ••••....16e3)

*by.x = D. ·a063y - 0.168.3 (Regression of )CJn~)

= 96.4x + 76. 0 (Regression of y. em .;x)

where y represents the serum chole st.er-ol level, and x the gr-owth inc ex.

The coeff'i cient of cor-r elation r = 3. 3, show s that the se ru.n choleate rol

levels and the growth indices arc highly It_sHively correlated.
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The cor-r eIati on coefficient is very significantly different fr-om zero

(t = 12. 3~; pL. 001) on 93 degrees of fre2do:.11.

The results thus show that high levels of eer'u.:n chole sterol enhance

rr o.n various sources.

6.6. Cornrnent s:

For- some time it has been known that chol.esterol is a nutriti onal

factor for ..?~_.hi.~tolni·ca(Griffin and :McCarten, 19:13; j:1.eec, Bozicevich,

1:1.eardon, and Daft, 1944; Snyder and Meleney, 1943). It has been found

that it also increase virulence (Shar ma;, 1959). Singh (19~9) was able to

induce a non-pathogenic strain to become invasive in the intestine by

adding cholesterol to the culture. This hedidby washing and incubating

the cultures for 24 hours in the presence of chol ester ol and also by

inoculating the washed parasites into rats which had pr evious.ly been fed

with chol este rol.

The data outlined in the introductory paragraph to this chapter pr-ovide

the basis for this aspect of the study, but there are also ather related

observations. First, there is clinical Impr-e ssion of SO;~~):2pos-itive

correlation between chole ster ol and haematogenou s extra-intestinal

amoebiasis (J?ia.gt et. al., 19,11). The results of this exper-i.rn ent confir:n

and substantiate this clinical Impr-e saion as shown in the ac companying

scattergrarn and the equations of linear regression (Figs '2Je. and 23b;).
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Secondly, the organs in which extra-intestinal azn oebi aai s is frequent

ar e the liver and brain, both of which contain high concentration of

cholesterol in the tissues (Rathmann, 19E:8). 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 whic~ hepatic amoebi asl s occur-s with

greatest frequency, the blood level of cholesterol is higher in men than

it is in women (Flores-Earroeta, Nunez, and Biagi, 19E9; Lewis, OLnsted,

Page, Lawry, Mann, Stare, Hanning, Lauffler, Gorden, and Moore, 19E7).

Lastly, ever since the report by .Iiznenez (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 Kinsell (1953), state

that the intake of large quantities of animal fat raises the level of

cholesterol in the blood. In alcoholics without hepatic cirrhosis, the

concentration of hepatic cholesterol is elevated (Ralli et. 0.1., 1941).

Possibly this also occurs in the undernourished, since their liver has

a greater quantity of fat than does the liver of nor-zn al persons

(Sepulveda, Hernandez, and Rojas, 1957).

All the evidences adduced in the foregoing paragraph point to the

possible role of cholesterol in the pathogenesis and perhaps severity of

amoebiasis in general. It would, however, be mor e interesting to know

whether cholesterol levels can in any way explain the undue severity of

amoebiasis in the pue rper-iu.n and pregnant state s, An indirect evidence
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for this possibility lies in the finding of high cholesterol levels in pregnant

a~ omen in the early puerperium. This finding agrees with that of

Watson (1957) and Tyler and Underhill (1925). These workers found total

serum cholesterol to increase progressively thr-oughout pregnancy and

remained elevated through parturitbn and the early puerperium.

At this stage, it is tempting to equate the severity of amoebiasis

during pregnancy to the elevated serum cholesterol especially 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:illtter observation is prompted by the findings that steroids in

general tend to aggravate or increase the severity of amoebiasis

(McAllister, 1962; Mody, 1959; Zisert et. al , , 1959; Kanani and Knight,

1969). It is most likely that both cholesterol and' steroids have the same

or similar influence on amoebi.c 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-worker-s

(195!l and 1955), showed that the administratbn 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 amoebiasis

during pregnancy and the puer-per-ium. However, it is well accepted

that pregnancy produces a state of nutr-itional. hor-monal, 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 cherni cal

constitution like that of cholesterol but possesse,s 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. .nor e direct

possible factor is therefore, being sought in the immunological studies

in the following chapter.UNIV
ERSITY
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TAPL~ 17: RELATIV8 GROWTH ZFF~8CTS OF S.~H.UMSAMPL~S FH,ONl
VARIOUS HUMAN SOURc.~S ON ~~NTAMOEBAHISTOLYTICA

(STRAIN HN:IB 16) IN-VITRO

0')
It)
.-I

r-----------------------T---------T- GROWTh IND_~X ***
I GROUPS OF INDIVIDUAL I No. Teste _:-____ _ _~_. -------~----~-----i_RANG~ Vl:'D~ANI MEAN",- s.~ ~e:~t~~~IO.9

IAdult female Preg. I I I j I 1
LPuerperium I 48 10.25-2.66 I 1 0.99 ± 0.07 40

-----------~----I- I, r--------
I Adults (Indigenous Male I I I

FNP)* I 20 0.25-1.50 l0.75 I 0.73 ± 0.06 I 60

T I I I
CORD Blood I 22 0.20-1.00 I 0.50 I 0.44 + 0.44 I .80

~t-I -A-M-O-;BIC Liver Abscess! 10 ,~~5-:.~~t'3~J 0.32 ± 0.22 LIDO
* FNP = Female Non-pregnant
** S. D. = Standard Deviation
*** Growth Index (GI) Cult-ure growth in test serum (V\8 - Vt 0) TC

I
t

Culture growth in standard serum (Vt48 ... VtO>sc
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TABLE 18: SERUM CHOLESTEROL ANDGROWTH OF 2N'rAMOEBA
- HISTOLYTICA IN HUMAN S.~RA

GROUP OF
UCDlVIDU ALS

o
Cl:>.-4

INo. of--rBERUM CHOL~ST~ROL I GROWTH INDEX ·l
ISamples I LEVEL ~ .

I I~eanrstandard-- I Mean Standard
I . I Value I Deviation Deviation~. ,- I . I .IMaternal Blood' I I

-- ~--------4
I Pregnant Women I 19 I 179 I H I
Miscellaneous (Sic1{---t---

I Males and 5 non-pr-eg) '15 I
~ nO!:~~2:"r:!ale~ _

I Adult Male II Blood Donors 21 I 117

rcORD BLOOD II (Normal deliveries) 15 I
I ~

80

t
0.97 0.50-t-

_~ 50
0.72 0.36

II 40 0.53 0.24--t-
I
I 50 0.51 0.35
I
I
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RELATIVE GROWTH EFFECTS OF SERUM SAMPLES
FROM VARIOUS INDIVID.UALS ON E HISTOLVTICA

(Strain HN IB 16)
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SERUM CHOLESTEROL

ON

LEVEL AND GROWTH

E' HISTOLYTICA (STRAIN
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SERUM CHOLESTEROL LEVELS AND GROWTH
EFFECTS OF SERUM SAMPLES ON
E . HISTOLYTICA (STRAIN HN: 18 16)

Regression Equation \j = 96-4x+ 76-6
'j =Serum cholesterol level
x. =Growth Index

Coefficient of Correlation ••.•= 0 '80
"A (Significance of r) t =12·34 (98degrees of freedom)

300 PL. 001

~ 100-'"~os:
U 50
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Fig. 23b
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CHAPT ~R VII

IMMUNOLOGICAL ASP ~CTS OF AlViO ~BIASIS

S~CTION I: Characterization And Antigenic Reactivity Of .I;. h.. 2.;xtracts:

7.1 Intr-oduction:

The findings in chapter six give an indirect indication that serum

factors may be of i::nportance in the consideration of the cause of the

severity of amo abi aai s during pregnancy and in th e puarper iu.n, Th2

suggestion made in the chapt zr concerning steroids· which are knownt o.,
aggravate the severity of the disease is also worthy of note. This is so

because, steroids belong to a class of agents labelled as "Immuno-

suppressive agents". The fact that cholesterol which was found to be the

indirect agent, mentioned in the chapter under reference, is related to

the so- called immune- suppressive agents (steroids), encourage a further

search for a m or e direct ser-um factor in immunological studies.

Attempts, are therefore, made in the present chapter to evaluate the

role ofl1umoral immunity in the severity of amoebiasis in general and

during pregnancy and the puerperium in particular. It has be en shown

that a wide spectrum of antigenic substances l1.1UStbe r el eas ed into

circulation during the course of arnoebi c infection (Sen, Muker'jee, and

Ray, 1961; Kessel et. al., , 1965; Auer-nhairner-, at. al , , 1962; Meer')vitdl

et, al , , 1967; and Goldman et, al , , 1967). It is also clear that many of

these substances are capable of pr-omoting immune response, but the natur-e

and potency of these antigenic substancee ar e still controversial.
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Various speculations and suggastions have been m ade regarding th es e

contr-over stal aspects of amoebic antigens. Thus Lewis and Kessel

(1967), suggested the US2 of high mol acul ar weight antrgens f.)r equally

high antrg eni c activity; Atchley and his co-workers (1962), advocated for

the strong standardisation of antigens befor-e utilizing serological tests

for the diagnosis of amoebiasis. AU Khan (1968) indicated the need f:>r

fractionation of amoebic antigens for rnor e precise results of similar

tests in amoebiasis.

Constder ing all the foregoing points together with the fact that

amoebic antigens are not available on the market at the tine of this work,

it was decided that arno ebi c antigens be prepared and characterized as

much as practicable before use. This is in accordance with the sugg es tion

and the gener-al belief that it is important to characterize the antigenic

complexity of any diagnostic and immunogenic materials.

7. 2. Preparation Of Amoebic Antigen(s)

7. ?-. 1. Materials And Methods:

Amoebae Strains, Culture Media And Cultivation:-

Fou r strains of S. h.!.~tolytica isolated fr-om human faeces as

described in chapter five, were used for the preparation of antigen(s).

These local strains are (i) HN:IP 5, isolated fr-om the stool of an el even

year old girl with acute amoebic colitis. (Ii) Strain HN:IE a (Eospital

No. 10736) - an adult male patient with amoebic colitis; (ifi) Strain
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HN:IB 10 (AO l09359)-isolatec1 fro.~.J.the stool of a five-month pregnant woman

suffering fr-om acute amoebic dysentery and (iv) strain HN:IE 4 cultured

from the contents of an amoebic liver abscess fr-om an adult fe .nal.e patient

admitted to the Medical Unit of Univer aity Col.lege Hospital, Ibadan,

The rne thod and rnedium br cultivation were those of Rubinson's with

aom e rnodifi cattons as already noted in chapter E'. Hor s e eerum obtained

from Burr oughs 70!eIl.com.e (Wellcorn e .R.eagents LLnited) I w2.8 used in the

mass cultivation of the organism. The cultures were .nonitor-ed periodically

for the presence of contaminants. ~xamination for .3sch. coli was included

as an integral part of the preparation of the antigen(s). Agar-plating on

McConkey medium was used to confirm .~sch. coli as the sole concorn.ittant

organism in the culture medium.

The strains were maintained in, screw-capped bottles (16 mm x 6~ mrn)

containing 10 ml. of medium incubated upright at 37°C. Transfers and

doubling subcultures were made on alternate days until sufficient numbers

of cultures were available far subculturing into larger bottles ready for mass

cultivation. Growth was visible macroscopically as greyish white deposit.

Large scale cultivation was carried out sim.ilarly in 200 ml screw-

capped ;~rIGnmeyer flasks containing 50 mls of medium; and/ur ?:50 ml

screw-capped bottles containing strml ar amount of rnedi.urn. The cultur es

were incubated at 37°C. The flasks/bottles were Inocueated with the

content of two smaller bottles with approximately 1 x 106 to 2 x 1J6
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amoebae fr-om 43 hour old cultures and cultures 'harvested' 43 hours

later (Fig. M)

£xtraction Of Antigens:

The culture C::>ttL38were chilled quickly by Immer-sion fo r lQ mins

in iced ethyl- alcohol to dislodge arao ebae adhering to the glass.

Tr ophoz oite s from 43 hour-cultures were pooled and wash ad bur to six

times by rrrixtng with O. 2t:IM sucrose. The amoebae were concentr-ated by

centrifugation (at 2bOg for 10 mins. ) and resuspended in pH 7. 2: phosphate

buffered saline. .:;uplicate counts of amoebae were m ade by m.ians of

The su speriai on was adjusted to concentration of 8)(106haemocytomete r ,

amoebae 1m!. on the basis of the haemocytomete r- counts of viable or gani srn s ,

Harve sting during the per-iod of exponential growth as ,:et e r-m.ined

dur-ing the establishment and propagation of i.:..E. in-vitro, w as among the

pr-ecautions taken to ensure that the greater nuinbe r of the amoebae included

in the antigen preparation were vi abl.e, Others include examination for

.not ilrty, nor-rn al cytology and a reaction to a supravital stain as detailed

under the culture methods in chapter 5.

Initially, the amoebae su spen si on were ultr-asoni cated br 1- 2 minutes

in an iced-water bath by the use of an l\r.:S.,~ultrasonic di sintegr ator

(20 KHz, 100-W; Measuring anc Scientific j"i:quip.:nentLtd; , London,

~ngland). Preparations were centrifuged at·;,E·QOr evoluttons per min. for

30 minutes in the cold, to remove the remaining particles which were
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Fig. :?1. Different (Local] Strains of ~_..vi2!..~.Y!l~~ In In:.Yitr:'2_

Cultures
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discarded. The opalescent super-natants were quickly frozen and stored

at -20oC to -70°C.

Alternatively, the washed sedi.nent was tr anefer r-ed to sm2.11 rubber

capped bottles and stored ta.npor-ar fly at -70JC. Further preparation of

antigen was thereafter carried out by thawing the mater-ial in iced alcohol

bath so as to disintegrate the amoebae. Th2 material was then centr-ifuged

at1EOOg revolutions per minute for S:~minutes in the cold. Th2 supernatant

was ultrafiltered through cellulose dialysis tubing of 3/32-ineh diameter

under va ccuu.x; of !5 to 10 c.n Hg at 4°C (Fig. 25). The extract was

centrifuged once more for clarification and stored in a vial at -70JC.

The extract is dispensed in 2.5 ml ampoules, fJr Iong -ter-n preserva-

tion, and the contents frozen in a freezer at -70'JC. Freeze-drying was

done in ~dwards Centrifugal Freeze =-~ryingApparatus (Spe edivac Model

5PS Gallenkamp), the shelf temper-atur-e was maintained at oOe for eight

hour-s, after which the ampoules were sealed under vac cuum,

The total peotein contents of th e antigens were det ar mined by the

Biuret method s (Kabat, 1964).

The extracts of §sch. co~ - the sale concom itt ant organism in th2~ . ..!.,-:

culture medium: was prepared and disintegrated by som e oscillation 20 Ke/

Bcc for 30 minutes. After centrifugation at 4500 revolutions per minute,

the supernatant was concentrated by ultrafiltration as described above

for amoebic cnttgenrs),
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Vaccuum Pump showing ultra-filtration of E.h.antigen
using cellulose dialysis tubing 8/32 =Lnch - diameter.

(Appendix 4 refers).
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7.3 Antigenic Specificitx. And Characterization Of 3;.h. ~xtracts:

7. 3.1 Rabbit-Anti-Amoebic Sera: Lnrnuniz ati.on of rabbits with .3;.h.

antigens was carried out by the use of ~._~ antigens prepared fr orn the local

strains established and described in the course of this study. The amoebae

strains grown in .!~::!~.E?culture for 36 to 48 hours consisted of tr ophoz oltc s

and occasional cysts.

Both disintergrated amoebae (of known protein contents) and 'intact'

organisms obtained from .!~:.~~E~c'ultures (a total number of 3 to L~

millions amoebae) were used as antigens for the purpose of raising anti-

amoebic serum fr om rabbits. The antigens were separately injected into

paired adult rabbits (f\ Rd) according to the following pr-ogr-amma:

In each case. after harvesting the amoebae from culture. they were

washed in nor-mal saline and c oncentr ated by gentle centr-ifugation 500 to

800 rpm for 10 minutes. Thi s process was r-epeated three time s ,

(a) On day 1. after withdrawing 1 cc of blood intra-cardially. a rabbit

from each pair received 1 ml, of 2. 5 x 106 amoebae, given in both footpads

and subcutaneously in the thigh. In the <~thw eek the same rabbit was given

C!

a second injection of O. 5 mI. of packed a.noebae c:.mtaining 2 x 10° amoebae /

m l, subcutaneously and three days later given O. t ml of packed amoebae

containing 1 x 106 amoebae ml , intr-amu scular-Iy.

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



- 172 -

(b) The second rabbit from each pair was given a total of 3-4 million

amoebae given as five intr-avenous injections spaced at II-day intervals.

On the 7th day after the last injection a test bleeding of 3-4ml of blood was

taken from the marginal vein of ear fr-om each rabbit to obtain antiserum.

Four weeks after the last injection each rabbit was given a booster

dose 1 ml of 2 •.ng/ml antigen thor-oughly emulsified in 2.n equal volume of

complete Freund's adjuvant (Appendix 7); and administered in ...nul.tipl.e

sites. '21')')d taken on each occasion, was allowed to cl ot and sera were

separated in the cold by centrifugation. The potency of the anti ser-a was

tested by agar- gel diffusion against the locally pr-epar-ed 1:. E. anti genf s)

of different protein concentrations (Fig.26:). Satisfacbry blood cera 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- am oebi c rabbit sera were

tested against r-efer-ence antigens obtained from abr-oad, Th3 latter included

few arnpoul es from Dr. Powell and about a total of 1 ml of antigen fr.),.n

Park Davis (pr-epar-ed respectively from DKB; and 200:NIH/HK 9 strains

of 3::. histol.l!ica. Further studies on specificity were car r iec Jut by

absorption methods as would be described later on. All these studies were

made before the antigens were USed for i.mmunodi agnos is of human

amoebiasis.
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Fig. 26 .
Agar-gel showing reaction of Rabbit - anti- E. h. sera

with "8.h. antigen in, "nt~al. wells.
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Fig. ~6b

Agar-gel plate showing reaction of Rabbit - anti-~

Sera at different dilutions.
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(Fig. a)~)
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7. 3.? Ab~orpti·~n Studi~-=

These were carried out in hur different stages as follows:

(a) Absorption of rabbit antiserum and sera fr-om cases of amoebic

infection with :?~~h. c£~~antigen. Human and rabbit anti-sera were

absorbed with each antigen f")r one hour at 37°C and over-ni ght at 6~C.

About 1 ~l of serum was added to a thoroughly washed ..:..~sch.~:)li culture,

mixed thor-oughly, and centrifuged after having been kept at the above

mentioned temperatures. The absorbed sera were Iat ar tested with

~. 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 saline

as control in some of the tests.

(b) Absorption Of Antisera With Amoebic Antigen(s):

Amoebic antigens were added to both sera from known cases of amoebiasis

and also to rabbit anti- ;~.h-: sera, kept at the above menttoned te:nperatures,

and centr-ifuged, 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. Othe r experiments were

performed using antf -Each. c0li rabbit sera against locally prepared

amoebic antigens to exclude possible cross-reactivity and ther-eby

ascertain the specificity of~.!. h. antigens.
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7. 3. 3 Physico- Chemical Ana~is Of Amoebi c 2;xtracts:

7. 3. 3. 1 §~..E!?-adexG- :?OO Fractionation Of Antigen(s)':

Antigen of strain I-IN:IB 5 (total proteinlO mg) equivalent to 200 x lOl,

amoebae /ml was fracti::mated by gel filtration on sephadex G - ZOO

(Phar macia, Uppsala, Sweden). The fractionation procedure was perforned

thrice using 2 ml of antigen each time. This volume of antigen was passed

through a column (1. 5 x 55c:m) of sephadex G- 200. The column was

equilibrated and eluted with O.OlIvIphosphate buffer pH 7.4 containing J. 10/0

merthiolatc. The flow rate was adjusted to lOrol/hour and 5ml fractions

were collected by means of the LKE fraction collector equipped with a

Uvi cor-d assembly, set at 259'~~ and a recorder. The eluted fractions were

read at 260 and 2dO :':r;M, in a Be ck.nan Sp 500 Spectr-ophotom ater-. 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 ultrafiltratbn using 8/32-inch vi skirig tubing. The

various fractions were compared with each other and with the whole antigen

by means of agar-gel diffusion te at; . The effects of total pr-otein concentr a-

tions on the elution pattern was examined by repeating the fractionation with

different batches of antigen(s) prepared fr-om the same strain of jJ:. hi stolyti ca,

but containing 5 ,mg and l?mg/ml protein instead of lOmg/ml. The last

batches were kept longer with the resultant collection of greater numbers

of tubes.
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7.3. 3. 2 _~stimation Of Diffusion Coefficient Of B, h. Antigens:

JP_sing Double Diffusion Fro~1.1.Troughs At Right Angles)

An agar layer 4mm deep on a flat glass ,plate 10 x 1Dcm,was prepar ed

with two thin rectangular troughs at right angles to one another, but

ssepar ated by 1mm. Stainless steel template bars 1. 25cm in width and

l Ocrn in length were placed at 90° face downwards on the glass. Difco

agar 1. 5%w Iv prepared in M/15 phosphate buffered saline pH? 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 r e se-nbled that described by ~lek (19'19).

2;qual volumes of amoebi c antigens and rabbit, anti - amoebic serum.

were then placed in the trough, These were allowed to diffuse in moist

chamber for 43 hours and photographs taken. The angle between the

precipitin line and the antigen trough was measured with a protractor to

within! 0 on an immage enlarged sever-al times. projected on to a walled

cardboard screen (Fig. 28 n. With a known value of diffusion. coefficient

of antibody (Dab) rabbit globulin (Kabat. 1964), the coefficient of diffusion

(Da.;t) of amoebic antigen was calculated.
<=:>

7. 3. 3. 3 Diffusion Method For :Estimating Size 2f,~. h. Antigen:

Flat sheets of 1. 5% agar gel were prepared as in experiment (, .. 2)

above. A row of holes 7-8m,m diameter, and about 5mm apart were cut

with a cork borer. These holes were filled with solutions of molten agar
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at 1oo?c made up at various concentrations (ranging fr-om 2 - 7"'70) in the

fame buffer as the agar sheds. After eetting at r oorn temperature, cores

3- 4mm diameter were cut fr-o.n the centre of. each agar plug, Leaving

cylinders with w al ls approximately 2mm thick. A narrow trough for

antiserum was next cut in the agar sheet about 7. t'mm fr-om the r'Jw of

cylinders and the plate set aaid e for 2,1.1· hours in moi st 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. Reaction was allowed to take place in most chamber for I 2- 3 days.

7. 3. 3.4 Ultra- Violet Absorption Spectra Of J~. histolytica Antigens:

The ultra-violet absorption spectra of th s whole antigen(s) and fractions

were examined between 200 and 3~Jm}\.using the same Spectr-ophotometer'

Sp 500 .nenttoned above. This was done by taking readings at various

wavelengths starting from 200mjtt running through the stated range and then

plotting the results as the 'Absorbance' against wave length s,

7. 3. 3. 5 Immunoelectrophoretic Separation Of E. histolytica Antigen:

The locally prepared S. h. antigens were subjected to irnmunoelectr-o-

phoretic analysis using 1. 2% Oxoid Noble agar and 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. 'ria in Veronal buffer pH 8.6 and, -ionic strength O. 5. A potential
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29b. SUMMARY OF IMMUNODIFFUSION TESTS FOR AMOEBIASIS.

AGAR- GELL· REACTION

I. Immunod1!fuslon Anil,.iysi8 of Chromatographir
Fractions/whole Amoebtaei e Serum.

1st • I lit Fraction
2nd • 2nd Frilct.ion

3 • 3rd Fraction
69H • Whole Serum

l>IFFI-:RI:;NTIATlO x Of AmOf'bic Liver
AbsceauJ from Pyogt"nk ,\bseNu. by gel

diffUSion te st ,

PM42 • Pyogenic Anscees (PM)

PM 51 " Amoebfc Lf vo r- ,'hscf'ss (PM)

6711 Clinical Amorbir Lrvr-r- AbKcr1HI
It23 ; Rabbit anti-I':. h. Sf'rum

HAEC - Control 1-:.roli A~.

'"s u.n.
antl~"n

IN AMOEBIASIS

IH; \( 110;\ OF 1f),:\TI rv
I.,,, ,II "g/lIk 9

"8 6711 - \mOt·hl(' 1.I\('r \bsrt'ss Serum
l'lll - \moebic Live-r Abscess Serum
HJ - Habbi t - anti-I:.h. Serum

1/-':-'1 \'\[)\I{DI:-'.\riO;\\\F I.OC\I. , .• h. \1111,,:,'11

H':\('110\ {W nu.vnr v.
\Iltig("ns \5 \mndHC I '\T \bs.-.. ..!-:; -,e r-uns ,
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STANDARDISATION OF E. h. ANTIGENS
BY IMMUNODIFFUSION
Ag Dilution's Vs Rabbit Anti-E.h. Serum

180

'-'y ,--' I

(1; ,) \

Q) (J!!~'
(0 ®.

»> /"; ~--~

..J

10. REACTION OF IDENTITY
WHOLE E. h. ANTIGEN
AND CHROMATOGRAPHY
FRACTIONS 1 and 2

1 1st Fraction '
2 2nd Fraction
5 Whole Antigen

.~

o

f I· Immunoelectrophoretic analysis •
of E. h. antigen Vs Amoebiasis Serum.
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,f'-Human Amoebiasis Serum = Upper Trough

.J,Rabbit-anti-t:.h. Serum = Lower Trough

% Agar ring

234 5 6 7

~ E. H. Antigen Control Studies
1.DKB(E.h.)
2. 8. coli Antigen
3. Strain HN:IB 5
4. HK 9
5. Horse Serum
6. Strain HN:IB 16

~.
SIZ 8 OF ANTIG E:N
COMPARISON OF DIFFUSIONS
Ag/Ab. Trough. Agar gel ~,UNIV
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DETERMI NATION OF
CO-EFFICIENT OF 01FFUSION
OF E.HISTOLYTICA ANTIGEN
BY TWO DIMENSIONAL DOUBLE
DIFFUSION PLATE TECHNIQUE
WITH !1ECTANGULAR BASINS
AT RIGHT ANGLES

1.
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RT. Angled Troughs = (Gel diffusion) Method
For the determination of coefficient of
diffusion of E. h. antigen

g, Characterization of 8. h. Antigen
Absorption (Heat Test)

Rt = Ag. at room temp.,
560 = 1000

E1 = E. coli absorbed antigen
at room temp.

E. coli absorbed E. h. antigen at 560

E. coli absorbed E. h. antigen at 1000

69H Amoebiasis
Serum.

1.

Vertical trough - E. h. Antigen
Horizontal Trough - Rabbit- anti- E. h. Serum. E2

E3
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difference of 6 volts I em of agar over a period of :;> hours at room

temperature allowed adequate differentiation of the ~ and D2' and

B-globulins of human serum (included asa marker).

Lines were developed with the anti-eUloebic sera raised in rabbits.

The agar slides were kept in enoi st chambers at room temperature

(190C ± :?°C) for ~-4 days. Most of the precipitation arcs developed by

this time but a few required up to 5 days. Slides were washed in saline

for 5 days and photographs taken afterwards.

7. 3. 3.6 Ouchterlony Immunodiffusion Test (Agar:gel:)

Locally prepared .8. histolrtica antigens were diffused in agar gel,

against various dilutions of sera from different sources:

(t) human sera from patients with liver abscess / colitis;

(ii) human sera from SYmptomless cyst carriers;

(Hi) human sera from blood donors (VCH, Ibadan, Blood Bank);

(iv) Antisera raised in rabbits against ~. H. in cultures;

The double diffusion in agar was performed as described by Ouchterlony

(1953) using a solution of 1. 2% purified agar. (Diffco Laboratories, Detroit,

Michigan) with 0.10/0 Mentliolate in PES pH 7. 2. Patterns were cut out in

the agar gel with a template sLnilar to that described by Gell (1957) and

,Southill (1962). Approximately O. ~J\ml of appropriate antisera were

placed in the large central wells and about O. 25 )\ml 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 a viewing box at 24, 43, and up to7,? hours.

7.4: Res u 1 t s:

7.4.1 Serological Activity Of Antigens:

Adequate precaution was taken in choosing each step in the pr-epar-ation

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 amoebic trophozoite or cysts which lend

themselves to easy comparisons. For the purpose of such comparisons,

agar gel diffusion test was selected.

Although this method is said to be insensitive, it is specific and gives

information about different antigen-antibody systems. Using thifi serological

tfthnique it was shown that the extracts from the local strains of .•. '.

~..!..hi~!91'y!ic~are immunogenic and capable of exciting antibody formation

in rabbits. Comparison with antigens obtained from other strains from

abroad notably strains HK 9 and DKB give reactions of identify on agar gel

with the local extracts (Fig.109). There was no appreciable difference in

this reaction as regards the method of isolation of the antigens.

Extracts obtained using both ultr asonication and the method of freezjng

and thawing. give precipitin patterns consisting of lines ranging fr-om two

to five in number depending on the batch of antigens or sera employed

in the tests.
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Fig. (f 9 a

Agar- gel plate showing the immuno diffusion reaction

of E. h. antigens absorbed with rabbit anti-~:.,=-0~ serum

Fig. 2;9b - Summary of Immunodiffusion test for

Amoebiasis.
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Absor-ption of both rabbit antisera and sera from patients suffering

from amoebiasis with antigens, r-emoved the precipitating antibody in agar

gel diffusion test. On the specificity of the E. h. antigens, both the pati entt.

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 Extracts:

7. 4. 3. 1 Column Chromatography:

Sephadex G-200 separation of_~~h. antigens gave five paaks of pr otaine

(Figs ~O a&b). Only two of these have major 280mu absorbing peaks; a

relatively sharp peak fraction I and a br-oader' peak fraction V. Agar gel

diffusion tests show that fractions IVand V are devoid of any precipitin

activity (Fig. 3,i,Ob). Fractions I, II, and III have one common precipitin

line , ~. r. •• -, ~ '\. - :.

7.4. 3. 2 Ultra-Violet Absorption:

In addition to the distinct physico-chemical properties which were

utilized in separating the various components, ~..:_~ 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 200mR and 400~ using Ee ckman+s Spectrophotometer are shown

in Table 19 and (Figs.12)l. 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 antrgens have optimum absorption

between 260~ and 280m1\. The curves of these r-eactive elements in the

antigens reveal reasonably well-defined minima at about 258 mR and

maxima at about 278m}l. 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 general

the curves of the absorption spectra of the intact E. histolytica antigens

and the reactive fractions are similar (separately) to the absorption

spectrum of Deo7:y-5-methylcytidylic acid at pH 6 .,. 12 (Beaven, 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 concentr a-

tions of the sera tested. The coefficient of diffusion of the different

components of amoebic antigens range between

7 7 2 -1
3.1 xlO and 28 x 10 ern" sec (Appendix 8 refers).
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Sample 2mls E. histolylieal antigen
(strain H.N.B.5 total protein 10mg)

Resin i-Sephcdex G - 200(140 x400~ mesh)
Column dimension :-1·5 x 56 em
Elution buffer 0·15m PBS pH 7·2
Temperature 19°C !. 2° C
Flow rate 10 ml/hr
10mlfraetion collected

TUBE NUMBER
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Fig. 30b.
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ABSORPTION SPECTRA OF E.hi$tolytic.a (WHOLE) ANTIGEN
AND FRACTION

(SEPHADEX G 200 COLUMN CHROMATOGRAPHY HN. IB5
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Fig •. 32.a..
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ULTRAVIOLET ABSORPTION SPECTRUM
OF ANTIGEN
·TR 25 (STRAIN) PREPARATION Img/ml

\ .---,

.\
"'-- --e_e _

200 220 240 260 280 300 320 340 360

WAVE LENGTH (mlt)
Fig.. 32b
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ULTRAVIOLET ABSORPTION
SPECTRUM OF ANTIGEN
STRAIN AM736 PREPARATION I mg/ml

~\
•

•\.,.-.-.-.-.-.-
200 220 240 260 280 300 320 340 360

WAVE LENGTH (m..,)
Fig. 320.
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TABLE 19

ABSORPTION SP_~CTRA OF .~NTAMO.~EA HISTOLYTICA , ~
(STRAIN HN:IB 5) WHOL.~ ANTIGSN AND FRACTIONS.

~ wav~ I I I I I i
I I 1 T II I

Length I Wholel 1st 2nd 3rd 14th I 5th I
6th I

I
I I

:?10 11.93 11.85 1.953 2.00 I 2.00 I 7..00 I

220 11.90 11.65 2.00 1.70 11.68 11.90

I I II230 1.68 1.25 1.70 1.17 11.12 I 1.38

240 I 0.94 0.695 0.785 1.25 0.695 10•675 0.824

250 0.79 0.565 0.630 1.090 0.252 0.248 0.298

0.511 I 0.570 I
10•097?60 0.80 1.060 10•095 0.097

270 0.76 0.477 I 0.540 0.903 0.06:? 10.057 0.049
I

280 0.57 0.438 0.525 0.598 0.055 10.046 0.035

I 0.025290
1
0
•
31 _,0.378 0•.418 0.323 0.040 0.036

300 0.14 0.317 0.347 O.~O~ 0.033 0.030 0.022

310 0.09 0.277 0.307 I 0.157 0.028 0.025 0.019

320 0.07 0.250 O.28a. 0.135 0.1)25 10.073 0.018

330 0.06 I 0.117 0.022 0.020 0.0160.2271 0.258
340 0.062 0.117 0.187 0.087 0.021 10.020 0.016
350 0.058 0.16310.173 .0.075 0.018 - 10.008 0.001
360 0.053 0.152 0.163 0.067 0.017 I 0.001

1
0
•
007

370 0.033 0.140 0.152 0.065 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 0.120 0.132 0.049 0.012 0.005 0.001
410 0.113 0.125 0.032 0.010 0.004 0.001
420 10•092 0.120 0.028 0.010 0.003 0.001

I
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7.4. 3. 1: §ize ~ Anti~eE.~

The molecular sieve method for determining the size of antigen show

that some components of amoebic extracts still pass through the pores

of 7% agar. This suggests that the extracts have components with

molecular weights far below one million (Polson, 1956). Since the size

of an antigen consists of the numbe r of antigenic deter-rninants (Mates

and Schuj.m an, 1967) it is not known whether the passage of mor-e

precipitin lines through high percentage of agar when rabbit- anti- amoebic

serum as opposed to serum from amoebiasis patient (Fig. 13) indicates

that ~. h..!.is a stronger immunogen and therefore, of stronger reactivity

in rabbits than in the human.

7.4. 3. 5 Immunodiffusion Technique:

This teet shows that:

(i ,> The extracts from the local strains of .~.h..!.are antigenic.

They are capable of producing or stimulating antibody for-mation in

rabbits and of reacting with the hornol ogous antibody in-vitro

in agar gel.

(H) The antigens, irrespective of the strains of ~. h. used in the

preparation, tend to pr-oducernor-a precipitin lines in agar gel when

reacting with sera of patients with amoebic liver abscess.
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,---------, PR 2CIPITIN LIN_,~SI STRAIN -I-----r ANGr;~ Ue---- ----lSlsTANCZ Xb
I I I----i.---r--j--.-- --I ,-rt --+I-----·_\_
I _. _. I __Xg _ 1 1 I 2 I 3 4 I 5 1 I 2 3 I 4

i Antigen I 4.4 151.5 i 50.4 ,49.0 ~6.6 i 45 13.55 13.8 1 4.111 4.75 I 5.41--1-~K~-_-t . I +---t--t---~----t---+--j--~I '
1
-~il-Ii~':'!..~-~---tl--'!..--~-~~-0~~+40~-:-J---J~~h~u-~4t--=I - -1

I I I I I I _ /I _ I1_~J~~2~-~--_1-6 164•2 L-~~-t--=--t-=---L~-~~~3±.2- -
1_~~_HN1IB~---L-~j--~~!-~-~-~~-t-----+--:.--~-=-3L_ 40~- - -J---

~ 1_~l!!N:IB -~~---L-'!:~_-_~~:.~-L~~.!~~t-~~~-t-:'---L:.-1.9_ 2. 7 s.a , -
~ 1_~.!!B_':.~_b~__~61 -b!.:.Q_48 -L 44021 390

i
5_2 t

,-~j-Ii~1!..~-~~__-1-_~ ~].!~JL~~~L__:~__:__L_:. _3.2 ~I-JI M!_AN (1-_~t-!-=-~_+~.95~~~-=-16t_~~~~ __~ __!-~_3.1_ I •..•rv r- A

1_ E.!P..!_J~:'~L--L-.P.!~~_~~':~~L_-'?.:.3.~L_~:.~i__-_-L - I 0.82 ...l.-

DA = Angle be1ween Antigen trough and Precipitin lines.

Xg = Distance between the farthest point on ppt line and Ag trough
Xb = Distance of ppt. line from Antibody trough.

TABLZ ?o: C03FFICI~NTS OF DIFFUSION OF 6NTAlVI02;BA HISTOLYTICA
ANTIG€N(S) USING THS T ~CHNIQU ~ OF RIGHT ANGL_~ AGAR
-------- GZL ANALYSIS -

c:•...

--- ------- -

- ---- -
-
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The reaction in cases of acute amoebi c dysentery and in occa si onal cyst

passers, is confined mainly to the proouctton of one or two precipitin lines

which may be quite faint in most cases.

(tit) There is no quantitative or qualitative difference in the reactivity

of amoebae antigens in the sera of various groups of amoebraei s patients.

In other W01~ds, the sera of ,male patient s, non-pregnant fern al e (of child-

bear-ing age) patients; as well as, those of pregnant amoebi aai s patients,

show the carne reactivity in ter .1.'18 of the number of precipitin lines in gel

diffusion test. This is so in as much as, these various group of patients

suffer fr-om the eame 'form' of the di sease. It would thus appear that

the numbe r of precipitin lines obtained in the gel diffusion teet would

depend on the concentratbns of the amoebic material in the test antigens,

and also on the concentr-at ions of corresponding antibody pr-e ecnt in the

test s er-a. The immunogenicity of amoebi c antigens in var-ious animals

may be another factor to be considered in the inter-pr etati on of these results.

7.4. 3. 6 Immunoelectrophoresis:

This test shows that amoebic antigens contain S::LTIeprotetns of

~:? electrophoretic mobility (Fig. 34"),.

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



- 198 -

'.7. t.. 4 Clinical Application:

An analysis of the results of the clinical assessment of the locally

Isol ated E, histolytica antigens shows that about 900/0 of proven case s of

ameebi c liver absce ss ; /1:30/0 of patients with symptornati c arnoebi c col.iti c:

and about 3% of symptornl.es s cyst pas cers, have detectable ser-um antibocy

in agar gel diffusion tests (Table 10).

7. E Cornrn ent s ;

The findings in this se ction 2uggest that the extracts prepared f ro:n

the local strains of ~..:.~~st01:.~ic~.ar e antigenic. They al zo give an

indication that these extracts ar e weak antigens in 3etecting antibodies to

human amoebi aai s. par-ti cul ar-ly in amo ebi c dysentery. However, in ter~T,.S

of pot ency, it can be statec that the extracts ar e reasonably potent

Immunegene in rabbits.

The difference in the numbe r of precipitin lines pr ocu cad in agar gel

oiffusion tests, using ~. histolytic a antigens to detect homologous antibodies

in the sera of patients with amoebic liver absce ae on the one hanc, and in

those with amoebic dysent er-y on the othe r hand, can be expl airiec on

several hypothetical bast s. The str ony antigenicity of the extra .ts in the

r-abbitc, as ehown by the greater nu.z.be r of pr-e c.ipitin Iine s pass-ing thr-ough

higher concentr atf one of aJar when r abbtt- anti- ~-=-h..:. sera, as oppos se d t

sera fr om pat ient s with clinical amoabi aai s, are used, can also be

considered on strcfl ar basis.
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First, the interaction of the infecting organtsms with the intestinal

mucosa in the case of amoebic dysentery, may have been S~ transient,

possibly as a result of the rapid development of the acute diarrhoeal disease,

so much so, that there may have been little or no time f::>rhost immunolo-

gical response. This me chani srn may account for the detection of greater

number of prec:i.pitin lines, and ther-efor-e, detectable antibodie e to _~~. in

greater number ')f ,atients with amoebi c liver abscess than in thos-e with

acute amoebic dyeentary.

Secondly, the concajst of antigenic ci spar-ity postulated for the rne tazo an

endoparasite, '!:Llay eimilarly be employed to explain the phenoro enon of

this differential antigenic reactivity. In this situation, it has been poztul at ec

(Dineen, 1963), that irnmune response if, likely to favour the survival of

only those variants of the ;::;-,atazoanpar as ite which display a cuffi ciently

reduced ant igeni c dis~arity with the host.

The carrier state in amoebic infestation can be conai.de r ed as. an

"intL:nate as soctati.on" between the parasite or its pr oduct s, with the host,

thereby rendering the for-mar Ie s s antigenically Ior ai gn to its host.

However, despite the fact that :i:. h. is axtr-aco rpor eal anc intraluminal in

its host, if the for egoing analogy with the metazoan endopar aeite c can be

accepted then the process of i.nmunological selection postulatec by '.:::ineen

(1963.) can be used au an explanat.ion for the occur-r-ence of (;ar:cier etat.es

in amoebiasis. It has also been cugges.ted (Dineen, 1963), that the
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bregaing process be based on aith ar 8ifnple loss of an :.B.ppr::>;;n'i2.te

antigenic character by the organism Oi~ an acquisition of th e anti j enic

character of the hoct or b oth. In such a ci r eurn atan ce, the host 12.i1s to

recogniz e the par ae ite as "breignn following possibly, the. Ions and

perhaps "irrtirr.ate as e·) ci at.ion , and, therefore, fails to pr-oduce antibo.sy,

to an agent (namely : b.b~ ::>1' HE. products) which are no l::mg21~ "foreign"

to it.

deserves some comment s, It is deduced as a priori consequence of tha

hypoth eai s in the preceding paragraphs that the natur-al ho st wi Il show

relatively little irnrnunol ogi r.al r ecponre t'J antigen::.: showing less anti ganic

disparity with the host, For the sake of argument, the Iatt er anti gens P12.y

be regarded as "homologous." t:) tlY.; host antigens. C.)nv2I'5e1y, it is

expected that with the rabbit, whi ch ic not (; natural hoct fo:c E. ni stolyttca.

there will b e ear ologi.cal r e spons ec b a graat ar extent. r..:.~hisprobably,

may be due to i.z.rnunotogical ael ecti on poctul at ed for huz.an arr.oabi ae is.

above. This view is in accordance 'with the g;:mzral concept that the wore

distant Is, the cp ecte s r alati onrhip betw een anti.gen an:':' 2.nL£:2.l to t.e

irnmuniz ed, the great~r will be the i.mmun e r asponce.

constder-eo as homol ogous antigens in human amoebiasis anc ac such

very likely to b e weak inmunogane.
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!!ltra- Violet Absorption Spectroscopy:

In the present study, •.bsorption 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. h.!~toly!~~ antigens and the

reactive fractions are similar (separately) to, the absorption spectrum of

Deo$y-5-methylcytidylic acid at pH6-12 (Beaven, Holiday, and Johnson,

1955). In addition the intact extracts of ~..:.!:..: show selective absorption in

the wavelength 260mJ{ region at pH 7. 2. These properties suggest that

~. 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 spectr-ophotometztc study which suggests a

polynucleotide structure for amoebtc extracts, may be taken as a possible

additional premises which can be used to explain the weakness of E. 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 rtil antibody can be made. There is evidence

that the greater the number and diversity of the 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 E._~ 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.E2:~ antigeris producing a greater

number of lines in the rabbit antiserum than in the amoebiasis 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 amoebiasis in the puerperium and the allied

states, by the use of the same sy stem. 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 be interesting to speculate

and perhaps show by future studi es, 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 amo ebi aai s in certain clinical states, It would appear

therefore, that the characterization of antigenic components of amoebic

extr-acts 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

poss ibl e 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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Gel Diffusion Reaction In Human Amoebiasis
n-)-§iEii!..~~!ti<:..~~§i~I~~s i~cUt2 <;2~gti~

S8rfa4-----lNarn~--------~S2X-rHOSp:--IAgel:Dat3-----fA(jD-----l---Rernarks-------------

--~.o-t---------------+-jE~--t--~--------r~~L)+---------------~
1 IAmusa Rafatu I F 1171168 II A 16.2.68 I 0 I 28/52 Preg.

. I I I I2 IHuman Adeyerni I F 11357273 A 118.7.68 I 2. I Ca. rectum
3 IAdalabu Ishola ! M 1204231 I A I - I 2 I
4 IAdisa Sikiratu I F 1198441 I A ~3. 7. 68 ! 1 I Nephrotic Syn.
5 IMurano Olaoye I M 1208338 I A 131.12.68 I 0 I
6 ISalami Kudiratu I FPl202874 I A \11. 9.68 I (1)* I
7 IOgungbemi Moses I M 1198090 I 53 16.7•68 I (2)* I

8 I Alabi Jo.m..:s 1M 1197987 165 ~2.7.68 I (3)* I
9 I Ig2 Oluaol a I M I - I A I - I 2 II I I I I I
10 I Ogunr ottme Richards I M I - I A 14•7.68 'I 1 I,
11 IUmuagba Matthew I M \ - I 21 128.8,68 0
12 IOseniRisikatu I FPI110866 I A 18.8.68 I (1)* I
13 IAkinola Bisi I FP 1105696 I A \7.8.68 I 1 I
14 IOtobhill John IM 1185975 I A \12.8.68 I 2 I
15 IOgunsina Agbeke I F \ - ,I A, - I (1)* I
16 IBello Adisa I M I - I A I I 2
17 IAkande Lawani I M I - I A I I 0
18 I Victoria Kazeem I F I - I A 15•7•68 I 2
19 I, Adeosun Lamidi I M \189608 I 24 112.12.68 I, 0
20 IAdeyemi Layi I M I - I A I - 0
21 IAdeoye Ramonu I M 1213802 I A 120.3.69 I 0 I .3.h. troph. ++
22 IAmole Busari I M ILN7633 I A 30.4.69 I 2 I

23 IAkanni Gbadamosi 'M 1203902 I A lso. 4. 69 I 0 I
24 I Davies Barni aku I M 1216129 I 35 I - 1,3 I Amoeboma & Cut.

__~~__JL~~;;!~A~~~-------l-!-Jl!;~-l--~I~~~:~~~~~~ _

Table 20

~o
C\l

Abortion 5/12P
Hyp. H. Di.sease
Ca. .,3::thm'Jid

Chronic diarrhoea
Acute colitis
6/12 Pregn.
5/12 Pregn,
Am. Pos. Dys. Col.
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-S2rralT--------~arne--------T-SeXl--HO,;~--~geT---Da~---r-lrG[)------r Ramarks

No. + I I NJ. ~ I I (No. of L) L
-?7---I-Akanno-Tifairi-----r--M1 219193 -Ai 24:"6: 69-- --0-----1 Ac. Am. + Hodgkins
~8 I Owolabi Kehinde I F 1194523 I A 1'25.6.69 (1)* 6/12 P.
?9 I Ladepo Victoria 'I F 1154998 I A 26.6.69 0
30 I Aycni Oluremi FPII09359 I A 126.6.69 0
31 [Obi sesan Salawu 1 !180163 I A 11. 7.69 0 I
32 IYashe Gaya I M 1219647 1 A 14•7.69 I 2 I c.M. E.
33 IFajuyigbe Victoria ! F '1218732 I A ,9.7.69 I (2)*
34 I Yaro Dogo 1M, 221400 A 111. 7.69 1 0 I
35 IOgunsanwo Ayodele 'M 1149167 I A 118.7.69 I 1 .II
36 10• Olalekan I M I' 222062 I A '20.7.69 I 0
37 ,~san 'Salami I M ,221833 I A 120.7.69 I 0 I
38 !A•. Dorcas 1 F I 206890 , A 122.7.69 0
39 IFayisitan Samuel 1 M I - ! 50 120.10.69 I 0
40 IAdesina : :Olufunlayo ! F! 107893 I A 123• 3.70 " 0
41 IAdaramodu Florence I' FP

1
200634 21 ,17."7.69 (1)* I 27/12 Preg.

42 IFashina Bola , F 231588 I A ,27.1.70 'I (2)*
U'J 43 ISoyode Elizabeth I FPI 213685 I A 29.1. 70 0 I 6/12 Preg.
~ 44 IAde~yi ~mily 'F - I A 2. 2.70 I 0

45 IOdukale A?enike ! FP 199139 A -0 I 0 I 28/52 Pr eg,
46 IC. O. Adesma I F - A 20. c•• 70 I 2
47 IAdeniyi Grace I F 236028 A 5.3.70 1
48 /Raji Sunmonu I M 205315 34 11. 3.70 I 0
49 ILayiwole Sule I M 25136 ' A 1. 4. 70 I 0
50 [Ogundipe Braimoh I M 162016 51 2. Ll, 70 0
51 IBasha Yakubu I M I 237949 A 2. ~L70 0
5? IFamose Rufus I' M I 218744 I A 7.5.70 0
53 I I I
54 I I I I I
54 , J I I------T--------------------- ~--------~----JL--------_+

* Pare nthesis Indicate Very Weak Reaction.UNIV
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(ii) AMOEBIC LIV :~R ABSC.e::SS
Seriall--Nam"2------------rSex-l-Hosp:-rAge r--DateI AGD 1 Remarks
No. I I I No. +1 I I (No. of L) I--r--rOlafereAOeY2mT---l--F-Tll"54ff-,---A--C-:---T--2"--- -
2 I Ojo Paxzon I M I 314634 I A 120.5.69 3
3 II Ojo Adeniyi I M I 219192 I A 6.6.69' 2
4~riyo Abiodun I M I 220308 'I 3 127.6.69 3
5 I Afolabi Falilatu I F I 192747 33 I 4.8.69 3 I Aspirate E. h. ++
6 I Alimi Yasufu I M I 224774 I A 122.9.69 1 5 .
7 I Oy ebanji Kazeem I M 1198210 I 3t 120.10.69 4
8 I Shishi Dennis I M I 221647 I A 115.7.69 5 I
9 I Dansuki Ibrahim I M I 220660 I A 128~6. 69 0 J Aspirate yielded

I I I I. .."
I I I I.:.. h. ++_~_J~'::~:~~:~L_:J~~~4-_~_113~~~70J~~----&tensive ~ib~all~_
(iii) ~!~!?~Q~}~~§§_~..!.~!~!.!B..Q!?~)ZSJ}T~_PA§§~~~ I

--f---roloshund2:saiavvu-----li--~r191509lr---J\-r5~3~68---,---0------1[-
I :? I Salawu Muniratu I F I 19961 I A 114.8.68 I 0 I Chronic Cholecyst

3 I Fawomisan Olusola I F I 189676 I 19126.2.68 0 I
~ 4 II Amuwe Victoria I F I 219372 A 110.6.69 0 I

5 I Okuyemi Victor I M I 216338 I 23 10.6.69 0
6 I Izegache Anthony I M I 153757 III 29 110.6.69 I 0
7 IAkinbola Jacob 1M! 170643 I A 117.6.69 0
8 IAdebayo Mary I F I 168224 I A 120.6.69 0 .
9 I Salami Fatimo I F 1164752 I A 120.6.69 1 I
10 ISalami Sabitiyu I F I 2068591 A I 1.7.69 I 0 I
11 I Adeboya Joseph I M I 218105 A 129.7.69 0

_~~_J~~~=-~~~:---_J--~l~~~:l-~J17. 6.69 l 0 -1---------
Parenthesis indicate very faint reaction.
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S~CTION II

R~ACTIVITY OF HUMAN IMNIUNOGLOBULINS IN AMO.~~BIASIS

7. 6. 1 Intr-oduction:

As shown in the preceding section it was not possible to use the gel

diffusion test as an index of investigation for the diffe r-errti al severity of

amoebiasis in different states particularly pregnancy and the puerperium.

Further possible evidence was therefore sought in the antibody

In connection with this search, it is interesting to note that in recent

years, mult iple immunological tesf have become available for the

laboratory diagnosis of human amoebiasis. Among these tests are

complement fixation (Fulton, .Ioyne and Price, 1951); amoebic gel diffusion

test (Siddiqui, 1961; Sen, Ghosh, Mukerjee and Ray, 1961; Atchley,

Auernheimer , and Wasley, 1963; Maddison, 1965; Maddison, PoweIl and

'~lsdon-Dew, 1965); haem agglutination test (Kessel, Lewis, Pasquel and

Turner, 1965; Maddison, Powell and Slsdon-Dew, 1965; Milgram, Healy,

and Kagan, 1966; Krupp, 1970); Flourescent antibody test (Goldman, 1966;

Jeanes, 1966; and Boonpucknavig and Nairn, 1967); and immunoelectro-

phoresis (Savanat and Chaicumpa, 1969); and bentonite fluocculation test

(Tupasi and Healy, 1970). Although these various serological tests are

desi gned to detect specific antibodies in amoebiasis, relatively Iitfl e is

known about the nature and signifi cance of such antibodies.
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There is a growing impression based mainly on animal exper-iments

(Ali Khan and Meerovitch, 196B), that certain immunoglobulin classes may

be involved in the host response to ::<::. -E.~~b..!yt~~infections. The report

by Maddison and her co-workers (1968) on the study of the reactivity of

human immunoglobulins in the sera of ..!~.9patients with amoebic colitis

provided some evidence for the possible role of humoral immunological

factor(s) in human amoebiasis. It is known that about ninety per cent of

the immunoglobulin producing cells of the lamina propria of the duodenum

W
and jujunum produce IgA (Grabbe and Her em ans, 1966), but the nature and

types of immunoglobulins produced during response to intestinal parasites

are virtually unknown. Furthermore, 0-vit~~ cultur-e studies by

Nakamura (1959), and Abioye (1970), suggested the presence of growth

inhibiting factor(s) for E. histolyti~~ in the sera of human subjects with

current or past histories of amoebraai s.

Various workers indi cat ed that amoebiasis may be unduly severe

when it occurs during pregnancy and the puerperium (Homer and McNal.I,

1961;~dington and Gilles, 1969; Odunjo, 1969; Lewis and Antra, 1969;

Duque, 1969 and Abtoye, 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 reference to

pregnant/women in the puerperium, suff er-ing from amoebiasis.
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7. 6. 2. Materials And Methods:

One hundred and nineteen cpecirnens of human sera, obtained from

eighty-nine indigenous male and female adult Nigerians as detailed below

were studied:

(1) Forty-three (43) patients with amoebic colitis consisting of:

(a) Fifteen (15) aduM:males

(b) Thirteen (13) non-pregnant females of child-bearing age;

(c) Fifteen (15) pregnant women at various stages of pregnancy

(2) '~leven (11) adults suffering from amoebic liver abscess. Two of

these were females.

(3) Seventeen (17) adult symptomless amoebic .:?~E~passers and

(4) .Sighteen (18) adult patients suffering from conditions other than

amoebiasis (sick controls).

The remaining set of specimens used in absorption and foflow -up

studies were obtained from the individuals in groups (1), (2), and (3) above.

7.6. ?. 2 Characterization Of Antibody In Amoebiasis:

Column effluent were passed through ultra-violet absorptiometer,

and the absorption measured at a wavelength of 259mU (Uvicord LKB

produkter Ab-Stockholrn, Frommel, Sweden).
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5ml of each of the three sera from amoebiasis patients used in

this study was fractionated separately by passage through Sephadex

G- 200 according to the method of Flodin (1962).

§ephad~x G..:.300_~.9lu~~r:.:30 mg of dry sephadex G- 200 (Pharmacia

Uppsalla, Sweden) was weighed into about 2t 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. Mare 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 40C for three days to allow

maximum swelling of the gel.

Columns (2.7 cm. x . 15acm) were used to chromatograph 4 to 5ml

of serum. For use the water was completely decanted and the sephadex

equilibrated with O.1MTris-Hel in O.5M Nacl with 0.1% merthiolate

added at pH 8. O. The sephadex was then carefully loaded into the column

and allowed to settle. A serum sample (fiml ) with 7~Omg sucrose added,

was gently layered 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 carefully 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 adjusted to 15 - 20 ml/hour and 5ml fractions were

collected by means of an LKB fraction collector equipped with a uvicord

attachment set at 259mU. The chromatographic separation was carried

out at room temperature(19° 2: ZoC).

Sach collected fraction was read at 280mU to determine the protein

content. The readings were plotted against tube numbers (Fig. 43). Three

distinct peaks were regularly obtained fr om each sample. The appropriately

numbered tubes were selected to cover the whole range of the three peaks.

Fractions were pooled, dialysec1 against distilled water at 4°C and then

concentrated by negative pressure ultra-filtration using visking tubing

8/3?-inch. These fractions were subjected separately to immunodiffusion

test and immunoelectrophoresis, developing lines with anti-whole human

serum and anti- specific human immunoglobulins (Hyland Labs).

(b) Gel+diffu sfon Test:

Sera and fractions were tested for anti- 2...rioebi c activity using

the locally-prepared antigens, in micro": Ouchterlony plates stntlar to

those, already described above. Attempts to identify the precipitinogens

of reactive fractions were rn ade by Imrnunoe Iectr-ophor-e ai s when the

precipitation patterns for-med by whole serum and fractions with

electrophoresed .3::. histolytica antigens were compared.
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(c) F oidrescent Antibodl Test:

Cultured amoebae similar to those used as a source of antigenic

extract, was washed three tt.ne s in phosphate-buffer saline (PES) pH 7.2,

resuspended in sufficient buffer to contain 30- 50 amoebae per c. mm

Drops of this suspension were placed on alcohol-cleaned slides to cover

an area of approximately 5mm diameter. The slides were then dried

rapidly on a hot plate at 56°C and stored at -20oC until required for use.

Anti-human globulin conjugated with flourescein isothiocyanate and

flourescein-labelled anti-human eM and anti-OA were obtained from

the Inetitute of Sera and Vaccines Praha, Czechoslovakia, and

Burrough Welcome.

The optical system used was a Heichert Zetopan flour escence

microscope fitted with a dark-ground condenser, a UV-passing primary

filter (Schott UGl/l. 5mm), and a colourless UV-absorbing secondary

filter (C. Reichert, Optsche Werke, AG Wien XVII, Herrral aer' Hauptstrasse

219, Austria).

Titration of the patients' sera was performed by the following

method, based on the techniques developed by C00ns et al. (194:;) and

Weller and Coons (1952). The sera were diluted in PES (Chadwick and

Fothergil, 1962) to give a range of two fold di.luti on from. 1:8. A single

drop of each dilution was applied to a separate smear of E.E~~tolyt~ca
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and the slides incubated 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 PFS, 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. .F'irial.ly, 8\\ch smear was

counterstained with 0•.05 per cent (1:200) solution or Evan' s blue (Nichols

and MeComb, 1962) for 10 minutes to block non-specific flourescence.

The preparation was washed again and mounted under cover slips 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.:? 4 !~,~~moglobuli~~~s~~~~nt~:

The serum immunoglobulin concentrations were determined by a

modification (Fahey and McKelvey, 1965), of the single .radial diffusion

method of Mancini, Carbonara, and Heremans (1965). The plates were

obtained from Hyland Laboratories, Carlifornia, U. S. A. About six

standards obtained from Behr-ingwe r-ks 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 test 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 (19°C :±: 2°C). The IgG plates were read after incubation

for four hours at 37°C.

7. 6. 3 ~EE.?rp.!ioz:..§.!udies:

In the initial absence of information regarding the specificity of the

immunoglobulin involved in antibody response in human amoebiasis,

attempts were made to remove specific antibodie e for :?...:.. histolytica by

absorption of the immune sera with different strains of the organism.

For this purpose, 2S_~st:?lytic~ culture were washed three times and used

as the absorbent antigens. A packed volume of washed ~...:...!:t...:.. culture

estimated to contain 2 x 106/ml...:..~_~st:?!ltic~ (trophozoites) was mixed

with O.5ml of serum (VIV). The mixtur-e was then incubated for 1 hour at
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37°C and at 40C for 16 to 24 hours. After incubation, the mixture was

centrifuged at ?OOOGfor two hours and the sedimented absorbent antigens

discarded. The sera, prior to absorption, as well as, the absorbed

supernatant were tested on agar gel diffusion using locally prepared

amoebic antigens. The serum immunoglobulins were estt.natad both

prior to and following absorption, and the concentrations as well as, the

immunoelectrophoretic patterns compared (Fig 44 and Table 20).

7.6.4: flinica!:.....:"Follow-UE:

Fifteen of the amoebiasis patients listed above and ten symptomless

controls were followed up for a period ranging from E· to 10 weeks starting

from the first day on which the diagnosis and confirmation of amoebic

colitis or amoebic liver abscess was made. Sera for the base-line

immunoglobulin estimations w ei:e usually collected before the patients

were started on specific amoebi ci.de (metronidazole). Subsequent blood

specimens were obtained within two weeks after the first collections and

within the 5th and 6th week from the first day of the diagnosis being made.

Immunoglobulin esttmations were carried out within L~8 hours of the

colle ction of blood.

'y.
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7. 6. 5 RESULTS:

7.6.5.1 Column Chromato~aphY' and Immunoelectrophoresis:

The immune sera mainly from amoebic liver abscess patients showed

on column chromatography and gel diffusion test, that the antibodies to

~..:~ reside mainly in the second (IgG-rich) fractions of the separated

serum proteins. Diethylaminoethyl (D8AS)- cellulose column was not

used to elute IgG. The te sts here, only showed that the bulk of the antibody

resides mainly in the IgG-rich fraction 2(3.5).

Table 21 shows the serum distribution of flo:urescent antibody 1

titres against the local strains of §..:hist~Tica in patients with amoebic

It1.fection and in the control bases.

Amoebic Infection: In intestinal amoebiasis, the titres r-anged from 1:8

to 1:10?4. ';.7 (90%) of the 30 cases gave a titre of 1:40 or above and 19

(630/0) gave a titre of 1:80 or above. Proportionately 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 above and in the remaining two

cases, it was 1:80 or above.

In cases of non- amoebic infection the titre was less than 1:40. In

a total number of 13 non-amoebic liver disease, the titre was 1:8 or less.

In four cases of typhoid enterocolitis, the tirtre was less than 1:8.
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Symptomless };.h. Passers:

In 1? (600/0) of the 20 symptomless cyst passers th e tttr e was 1:8 'Jr

less, but in 6(300/0), it was 1:16 and in 2 cases, it was 1:40. Although

the titre did not exceed 1:40 in any of the carriers, the titres were

pr-opor-tionate ly higher than those obse rved either in nor-mal subjects 'Jr

in pati ent s with non-amoebic di sor-dar s.

It was al s o obser-ved that the anti-IgG gave the mo st intense

fluorescence with ~...:hi~!..oly'!ica in contrast to th e othe r cl.asse s of

Immunogl obulm s.

7. 6. 5..3 Im~~lob~lins:

The serum Imrnunoglobul in concentr-attons for' the various groups

are summarized as geometrical mean values in Table ?-2.

Eer~~n IgG: The mean serum IgG values are significantly el evated

in all patients with Infection with 2:. histolytica (pL.001) when compared

with thoae )f the symptornl es s control.e, except the pregnant fem ale s with

acute colitis. The latter gr-oups had a mean value of 3077mg/100ml and

the symptomless carriers, a mean value of 2729mg/100ml. About half )f

the pregnant women had IgG values above the upper limit of the nor-mal

range while the rest of the patients in this group had nor-mal IgG values

(McFarlane, 1966; Buckley, Dees and O'Fallon, 1968). The majority of

the non-pregnant female patients with acute amoebic col iti s had serum

IgG values well above the upper limit of the nor-mal range an.i ~.of these
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patients had exceptionally high IgG values of 77OOmg/1 OOml(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

values between 4000 mg/lOO ml and 5000 mg/100mI. Two patients had

IgG values above 9000 mg /1OOml, again this exceptionally high value

may be due to an experimental error.

~~rum Ig~..: As shown in Table 23 there is an appreciable difference in

the mean IgA concentrati::m between the non-pregnant female patients

(133 mg/100 ml) with acute amoebic colitis and the pregnant females with

acute amoebic colitis. There was one female patient with acute amoebi c

colitis with an IgA concentr-ation of I? mg/lOO ml. The 15 male patients

with amoebic colitis had a mean IgA level of no mg/ lOOmI. Although

the frequency distribution showed scatter, all the values were in the

normal range. The same applies to the patients with amoebic liver

abscess, as well as, those patients belonging to the sick control group.

~~~ Ig~~ The mean value s of the IgM in all the groups with acute

amoebic colitis were similar and the fr-equency 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, is not

surprising since other chronic infections may contribute to the higher IgM

values (Houba and Allison, 1969). It may also be a non-specific globulin

response (Humphrey, 1963).

7.6.5. S: Absorption Studies:

Table 24 shows the results of the quantitative immunoglobulin

measurements obtained before and after the sera of various patients with

amoebic infections were absorbed with B. h. antigens. Six of the sixteen

sera from this group of patients produced strong precipitin lines in agar

gel prior to absorption with specific amoebi c antigens. After absorption

no precipitin lines could be detected. Five of the six positive sera were

obtained from patients with amoebic liver abscess:

Table 24 shows the p~r:.~~ag~ of IgA absorbed fr-om all sera from

patients with amoebiasis. The results show that the E.~ce~!.c:.~ IgA

absorbed tended to be generally higher than the corresponding percentage

or IgG or IgM absor-bed. It is difficult to reconcile this with the immuno-

electrophoretic or immunodiffusion findings. It is po s sfbl e that IgA may

also ~e playing some part in amoebiasis. This finding together with the

identification of the various fractions after gel filtration on SG - ?:OO suggest

that the antibody activity to E. his~~~ica antigens was of the Iow molecular

weight (7S or 118) variety.
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7.6. 5. 5 Clinical Follow-Up Studies:

Figures 39 -41. and Table !S show that the immunoglobulin patterns

of 15 patients with invasive amoebiasis compared with the picture in the

symptomless controls. Of all the immunoglobulins studied the IgG

pattern was most consistent in patients with, symptomatic amoebi aai s.

As shown in Figure 39, it is rather striking to observe that all the

amoebiasis patients studied showed :a.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 ser-um IgA nor the IgM showed consistent patterns. 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 symptamless 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 m ajo r classes of

immunoglobulin (G, A, and M) may be elevated in amoebiasis it is the IgG
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that was more consistently elevated and significantly involved in the

disease (t = 3.14 - .3.61; pL. ODI). Pr-oduction of IgG class of

antibodies may thus be regarded as one of the "immune" mechanisms

mounted by the host in human amoebi aai s. This is within the meaning

that is appears in response to a specific atirnulus , and reacts with a

specific agent - .~. histolytica or its products. This study thus confirms

previous reports (Boonpucknavig 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 fraction 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 AU Khan et. al. (1968) where/(G-...,)

antibodies increased considerably with booster injections of ..::.~hi~.!~!z.1:ic~

antigens during immunization of rabbits. The demonstration in agar g~l

diffusion tests between whole immune sera or the gel fi lt r at ion fractions

and amoebic antigens, produces further evidence for IgG being the

possible main reactive antibody in amoebiasis. In dddit.ion, relatively

large absolute amounts of IgG ware shown to be absorbed by cultured

trophozoites.
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It is not however, certain whether the IgG antibodies are truly

protective. It is conceivable that IgG antibody response to a.rioebi c

infectian is very transitory, with consequent rapid decline in specific

antibody level during convalescence, thereby, exposing the individual

to the risk of re- infection.

A most striking obse r vat ion is the differential reaction of pregnant

amoebic patients to immunoglobulin production in contrast to other

groups of amoebiasis patients. Thus the results show that all groups

of am:>ebiasis patients except the pregnant ones were able to produce

increased levels of all the three major classes of immunoglobulins.

The pregnant patients, on the other hand, were unable to pr-oduce the same

immunogl obulins to give any significant differ-ence in concentrations.

even of the serum IgG when compared to the levels in --asymptomatic

amaebiasis (t = D. 33 - 1. ?5; 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

amaebiasis is not clear but it is poaaibl a that it may be due either to the

destructian of the antigen- amoebae and hence the r-emoval of the stimulus

to the pr-oduction 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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165 175 6200 4700 4400 600 190 400------ ----- ------ (15)--- -f40~-- ----- ------- -------

230 250 5400 4100 3400 190 110 120---- ---- ----- 15-)--- -(iOr-- ------- ---------- ----
120 112 170 7500 5000 3200 110 78 72

------ ---- ----- (15T--- -(42)-- ----- -----
11 ADM2 400 290 190 4700 4300 3680 340 310 300--;- ------- -(15T--- (35)-- ----- -------- -----
12 67H 320 240 300 6600 4600 4000 103 140

----- - (14)-- -(35)- -------- ------
110 125 4400 3600 3000 110 110
------ --(i) -(15) - -(40)-- --(0)-- -------

150 152 3200 2300 2000 102 112
----- ----- --(7-) - ----- ---m-- ------ ----

2600 110

_==== === I$.A mILIOOm)_==== ======J~mi7rOO~l-===-==-_~~=mi7I~Qml_=---=--=
WEEK WEEK WEEK '

--0 - -T-2-- -5=-6"--- ----0- --T--:f-----5:"6--- ---0-- --r=-2--- --5=-6"-
----- ----- ----- ----- ----- -lTIT-- -(42)- ------ --------- -------

. 1 72 88 76 1700 1800 1650 70 128 180
------ ---- ------ ------- ----- -(17)--- (40)- ----- ------- -----
2 150 152 140 2100 2000 1900 72 90 84------- ------ ------- ----- --(16T-- -(40)---------- --------
3 90 110 102 2100 1900 1950 72 75 88------- ------ ------- (17T--- -(38)--- ------- -------- -----
4 90 100 80 1900 1900 .1700 78 90 72---------- ------ ------- -(151---- (36)-- ---------- ------
5 165 162 104 3200 2800 2400 105 130 90
-------- ------ -------- -(17)--- -(40)-- ------- ------
6 190 150 108 3000 3200 3000 76 78 '92--------- ------ -------- ----- -a~--- -(36)-- -------- ---------
7 150 154 148 3100 3400 3300 111 108 126-------- ------ ------- -------- ------ (161--- -(40)- ------- ---------
8 100 110 86 1900 2000 2500 170 100 188---------~------ ------- ------ -(151-- -(35)--- -------- --------- -------
9 85 90 90 2800 2500 2300 128 130 120
-------- ----- -------- -------- -(14)---- -(35)--- ------- -------- -------
10 70 90 96 2500 2600 2100 129 120 198

4 53H

5 81H

6 80H

7 52H

8 42H

9 51H

10 69H

13 24H

14 lMMl

15

223
TabU~ 23

IMMUNOGLOBULIN IN AMOEBIASIS

(Follow-up Study)

lit Figures in brackets indicate actual days.
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TABLe; 2

SERUM IMMUNOGLOBU LIN LEVELS IN AMOEBIASIS---------------------------- --- -- ----------- -
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CHROMATOGRAPHICSEPARATION OF THE SERUM OF
A PATIENT (69H) WITH AMOEBIC LIVER ABSCESS.
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DISTRIBUTION OF IMMUNOGLOBULINSIN
HUMAN AMOEBIASIS (IgG)
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DISTRIBUTION
IN HUMAN
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IMMUNOGLOBULINS IN AMOEBIASIS (Follow-up studies)

INVASIVE AMOEBIASIS
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IMMUNOGLOBULINS IN AMOEBIASIS (Follow-up studies)
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IMMUNOGLOBULINS IN AMOEBIASIS (Follow-up studies)
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Fig. 4?. Serum Immunofluorescence In Amoebiasis.
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Fig. 43 Immunoelectrophoresis In Human Amoebiasis.

Fig. 44 Immunoelectrophorewis of Pre- and Post- Absorbed Sera.

( A = Unabsorbed)
( B = Absorbed )
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TABL~ 21: S ~RUM FLUOR ~SC~NT ANTIPODY TITR '~S
IN A;\106BIASIS ICONTROLS
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C HAP T .~ It VIII

G~N _~RAL DISCUSSI8N AND CONCLUSIONS

8. 1. Intr oductfon:

The tests reported in this thesis have: bean br-Iefly discussed and the

results critically compared wh er a applicable with findings from previous

investigations. In this final chapter, attempt is made to draw some

conclusrons fr-om the results and to stress the pr-ob ahl e significance of the

findings. The concluai ons, no doubt, take the form of speculative

submissi:ms in par-t, and consequently, sugge sttons are also made as t»

the possibility of fur-the r research Into poorly under-stood nature of the

immunopathology of amoebi asfa,

8.2. Associated Condit ions And ComplicatiJns Of Amoebiasis:

Befor-e Faust and King (1933). and Homer and McNall (1961), called

, att entfon to the increased susceptibility of pregnant women to am oebtc

inrectt ons, amoebiasis has been singularly excluded fr-om the array of

clinical conditions which are known t'J compl.icate pr-egnancy. ~ven after

the relevant 'clinical observation and remarks of the se wor-ker-s the notion

still failed to gain a general acceptance. The non-acceptability of

amoebtaai s Into the arena of clinical conditions which can complicate or

be as socf at ad in its severest for-m with pregnancy, can be ex empl.ifi.ed by

'~lsdon-Dew's later remarks:m this topic. The latter, in his invitati::mal

paper presented as the 1963 Theobald Smith Memorial lecture to the
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New York Society of Tropical Medicine, discussed th e unfor-tunate

sequelae and chain r'eacti ons set up by the false dictum that infection with

In doing this, he indirectly, pr obably unconsciou sly still detached

amoebic infections from the list of conditions that may playa fatal role

in pr-egnancy, He said, "excluding pregnancy, all conditfons ranging

fr-om sore throat and dyspepsia to arthritis and Lridocyc Iitf s have all

been att ributed to the activities of 8. histi>lytica". Although it is not

being suggested in the present study that 'amoebiasis' can cause pregnancy!,

but the quotation under reference connotes an apparent impression that

there is no assoctattcn what soever , between amoebi aei s and pregnancy.

While agreeing, therefore, with .Slsdon- Dew that undue emphasis has been

laid in the past on the significance of 8::. hi stolyti ca infecti ons, it is sheer. ---------
coinctdence and an accident of hisbry that the impression of amoebiasis

being rnor e severe in pregnancy started gaining gr-ound soon afterwards.

Thus Duque and several other independent workers already mentioned in

the te~ realized that amoebiasis ll.1.aybe particularly severe when it

occurs during pregnancy.

The r elattonship between pregnancy /puerperiu ..TI and the general

lowering of resistance to Infections is undoubted, The fatality of

amoebiasis occurring during pregnancy and the puerperium, compar-ed

with the same situation in other acute diarrhoeal diseases in Nigeria and
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presumably in most other trJ~ical African countries, has not hithar t o

been stressed. This is excusable because of tha over Iap in clinico-

pathological features and lack of absolute criteria of clinical distinction

between amoebi aai s and the conventional acute diar r-hoe al diseases. It is

of interest, therefore, that S'Jrn8 light was, shed on the cl.inico-ipathol ogical

problem during the post-mortem studies presented in this thesis. In the

relevant section, it was confir-med by statistical analysis, that there is

significant association between amoebiasis and death in pregnancy and

the early pue rper-ium, whilst similar analysis of cases of typhoid

ente rocol itf s occurring in similar states shows no such significant

association. Admittedly, the figures quoted in the relevant portion reflect

the increased prevalence of amoebi asf s in males, and do not necessarily

indicate that the disease is apt to be more sever-e in ...nales. As already

noted, Gomez (1960) found that although males made up 640/0 'of his clinical

cases only 530/0 of the fatalities occurred in this same gr'Jup of patients.

The present study shows that death due to amoebi aai s during'

pregnancy contributed greatly tJ the high percentage of deaths due b

amoebiasis r-ecor-ded for the; female patients of child-bearing age, thus

showing more conclusively that amoebiasis car r ie s a high mortality in

pregnancy and the early puerperium.

It should however', be emphasized that several comph cations may

occur in amoebiasts in Ibadan. Amoebic liver abscess and localized
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peritonitis are by far the commonest complications. The re:narkably

high mortality due to amoebi aai s occurring most commonly during the

third and fourth decades of life has already been noted by Duque (1969).

It was confir-med during the present review of deaths due to acute

diarrhoeal diseases recorded in the post=mor-tem protocols of the

Pathology Department of the University College Hospital. Ibadan, It may

be inferred fr011 the reports of Odunjo (1965); Lewis and hntia (1969);

Duque (1969); and the present study that pregnancy /puerperium appear

trybe aggravating factors in amoebiasis. The overwhelming pr-eponder ence

of deaths due to am oebi.aai s 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 .!n-vit.E.:?studies. of a serum factor known to

enhance the gr-owth ofE. hi stolyti ca in high concentratbns 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.

O. 3. Specific Diagnostic Serum Factors In Amoebiasis:

Apart from the clinico-pathological problems posed by the severity

of amoebtasts during pregnancy and the early puerperium. the need fJr

search for serum factors. become s pressing as a diagnostic tool for
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extra-intestinal amoebiasis ..

During the studies on the complfcations of amoebiasis in the course
I

of the present work, it was evident that amoebae liver abscess was

encountered relatively frequently as a complication of intestinal 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 i
I

per cent level. As an example of extra-intestinal amoebiasis. the

diagnosis of amoebic liver abscess in JIOehan 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 ab,do~nenor 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 haematologi cal investi-

gations are not diagnostic, and little assistance .is provided by routine

liver function tests (Powell, 1959). Liver biopsy has been found useful

(Keeley, Schmaman and SC0tt, 1962). but in most clinicians' view it is

rarely warranted especially considering the risk attached to such

diagnastic procedure. Diagnostic aspiration is usually to be avoided in
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the absence :)f signs fr-om which the abscess can be located (Wflmot, 1962).

Radiological investigations may show the liver to be the primary site

of disease, but they cannot always establish arnoebiasf s as the cause and

may be normal when the abscess is deeply situated or close to the infer-ior

surface of the liver.

It is true that the microscopic dete cti on of j3::. hi stolytfca in the

necrotic areas of the liver may be taken to be pathognomonic. However,

since the absence of the organism doe s not exclude a diagnosis of a-noebi c

liver abscess, the hi stologf cal distinction between amoebic liver abscess

and pyogenic liver abscess could be difficult and very frequently impossible.

The establishment of a simple immuno-diffusion, technique for amoebiasis,

using as antigens, extracts fr-om local strains of E. histolytica, even if

only as a ~egative 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. t,l:. Characterizetion Of E. histolytica Antigens:

The biological and immunological acttvitfe aof parasite antigens have

been under investigation since the turn of the century, and ant igen+antfbody

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

characterize 2.-~ extracts and apply the result to the develop ..nent of

specific antigens for serological and immunological studies. In addition

the characterization of the antigens was used to suggest the ~

of carrier states in amoebic inre station and the generally accepted 'weak'

nature of amoebi c antigens. All the theories poetul.ated were based on

Dineen's (1963) and Damian's (1964) provocative speculations on the

host-parasite relationship. As already noted, these workers suggest

that the immune r esponae of the host may exert a selective pr-e ssur e on

the parasites that have less antigenic disparity with the host.

As a r esult of the characterization ofE:_~ antigens by various

immunochemical methods, it has been possible to suggest that the

pos sible weakness of §..!.l1.. anttgens, if proven may be due to a successful

host-parasite relationship of :?....:.E....:. whereby the organism has possibly

shared many antigenic determinants with its host. If this is true, it is

being suggested that "rnol ecul ar- mimi cry" between 2;,h. and its host may
-' ---

have resulted in a successful tissue graft that does not stimulate a

rejection response on the part of the host, which may thereiJre give rise

to the carrier state in amoebic infestation. This, in fact, is an attractive

possible specu lation far the ~....:.E.: carrier state, but the absence of

conditions favourable for the invaaion of host tissue by the organism,

appears to be a more plausible explanation.
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8. ~. Characterization Of Antibodies To ;~. hist'Jl~~~.i

The characterization of antibodi es is a vast area of research and

includes the difinition of primary, secondary, tertiary, and quaternary

structure; molecular and genetic variations; the deter-mtnatton of pr-otein-

bound carbohydrates, synthesis, distributian and turnover, seralogic

reactivity and specificity, and so forth. The wor-k r-eported here concerns

immunocherni cal and /:>r physicochemical char acter-iz ation, and thus

with the recognition of the three major immunoglobulin classes of antfbody -

IgA, IgG, and IgM. The te chnique s employed, ther-efor-e, 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 based on

same available data on the characterization of antibodies in parasitic

infecticms. Thus Gilles and McGregor (1959), using parasitological and

biochemical techniques, demonstrated that in the Gambian African

children exposed to repeated and heavy malarial infections, develop

serum gamma- gbbulin c:mcentrations significantly in excess of concen-

trations of children living in identical circumstances but pr-otected fr-om

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 maintenanceof hyper- gamma-
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globulfnaerni a, in adult Africans. Similar results have been obtained

by other wor-ker-s in various parts of the wor-ld (~d:>zienl 1961; Deegan,

Gilles, and McGregor. 1956; and Holmes, Stainier, and Thompson, (1955).

More recently, Abele, Tobi e, Hill, Contaco s, and Evans (1965). published

their findings on alter.tions in serum proteins and antibody pr-oduction

during the course of induced malarial infections in man. Sera were

separ-ated by gel filtration on columns of Sephadex G- 200, and the

fr-actions were tested for antibody activity by means of fluorescent -

antibody test using 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 fr acti.ons of serum

during the first few days of antibody pr-oduction, but thereafter was found

in both IgM and IgG. Approximately 40 days after infectLm antibody

activity was present only in IgG. Again in 1966, Houba and Allison

described their findings on M-antiglobulin (rheumatoid-factor+Iike

globulins) and other globulins in relation to tropical parasitic infecti:ms.

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 applied to amoebic infections.

Attempt was also made to use the results to explain the role of antibodie s

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 char-acters-

zation of antibody and antibody formation to the study of ho st response to

~:!!istolytica. It should, however, be emphasized that to actually define

an antibody as IgG, IgA, or IgM one must usually r-e so rt to studies

employing antisera specific br the heavy chains of these three

immunoglobulins. In the same breadth, to really confirm or other-wi se,

that an antigen such as those of ..:..2.:.~ 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, ther-efor-e, being str.:mgly

advocated in future studies in the immunopathology of amoebiasis.

8.6. Influence of Various Serum F'actor s On Amoebiasis:

The irnmunologi cal studies reported in Chapter Seven demonstr-ates

the pr-e sence of antibodies both to the surface and intracellular antigens

of :~.histol~!c"':!. 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 for-ms of the disease.

However, during the study of serum chol.este r ol - an agent known to

enhance the in-vitro gr owth of E. 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 cholesterol may be an aggravating factor in the

severity of amoebiasf s.

With the study of the immunogbbulin levels, it would appear that

there is marked suppressbn of the synthe aisof the various immunogb-

bulin : classes by pregnant women and thoae in the early puerperium. The

significance of this finding is not clear and the finding should be interpreted

with caution. It is pos stble that they may have bearing on the changes in

the immunoglobulins in parasitic diseases in general. It is known that

raised Immunoglobulm levels in parasitic diseases are common (Smithers,

1967). Unfortunately, most of the early studies on this subject were made

befor-e the recognition of the immunoglobulins as distinct types - IgG, IgM,

IgA, IgD and Ig8, and in mo st cases the relative increase in each

immunogbbulin type is not known. To the best of the author+s knowledge,

no attempt has hitherto been made at the quantitatton with statistical

analysis of data of the immunoglobulins in amoebiasis. The generally

raised levels of the immunoglobulins may be a reflection of similar ev.,ent

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, 1959; Tobie, Abele, Wolff. C:mtacos and

Evans 1966; and Houba and Al'lison, 1969). "8specially high IgM levels
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are reached early in the infection. and it has been suggested that frequent

antigenic var-iation of the malarial and trypanosomal parasite may

contribute to the raised IgG levels (Frown and Br-own, 1965).

On similar basis one can postulate that the raised immunoglobulin

levels in amoebiasis may be part of the general ability of pr otoz oal

infections to provide a potent stimulus for immunoglobulin synthesis.

The results of the absor-ption and follow-up studies in chapter seven-give

an indication that the fall in the levels of the immunoglobulins particularly

of IgG cl as s may be a reflectbn of the existence of 'specific' antibodies

in amoebic infections. However. for a conclusive evidence, it would

be necessary in future studies to show that the immunaglobulins produced

are specific and have detectable affinity for the infecting ~ntaIE-.9~ba

hi~olytica~ For this purpose it is being suggested .that the fractional

turnove r rates of normal and immune IgG be compar-ed by using IgG

(labelled with 131I and 1251),

Granting that it is even possible to prove specificity. of immunoglo-

bulins. it would still be necessary to correlate the antibodie s 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 infectbns during these states.
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8.7. Sffects Of Immunosuppressive Aq9nts On Immunity:~--------------
The manipulation of the immune r-esponse t'J a::noebiasis by

immunosuppressive drugs has been little studied. However', the adrenal

ster-oids have been used in a variety of studies on immunity to parasites.

It has been demonstrated for exarnpl a, th atfhe elirninat ion of adult w :»:.ms

of Trichinella ~Jra1i~ in mice. probably an immune event. can be

markedly inhibited by cor-ti sone (Coker, 1956; Larsh. 1967).

Pr edni so lone has been used successfully to inhibit the immune

eliminatbn of N. brazili~Esi~ fr-om the gut of rats (Ogilvie, 1965).

Cortisone has been used to over-come "innate" resistance to such helminth

parasites as Litomosoides carinii (Briggs, 1963) and Nematospiroides

dubui s (Cross, 1960) in rats.

There are some cases of latent amoebiasis which flared up fol.low ing

treatment of cases of leuk::~2rn.iQandHodgkin's lymphoma (seen in the cour-se

of this study) with cytotoxi c agents such as cyclophosphamide (a known

immunosuppressive agent). These cases may be regarded as the clinical

evidence for the role of immunosuppressive drugs in amoebiasis. On the

other' hand. an entirely different mechanism may be oper-ating in these

cases of immunosuppr-e saive therapy under reference.
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Although Inte rpr etatton of the effects of adrenal steroids and allied

agents on immunity to parasites is difficult; the results of the studies

r-epor-ted in chapter six give an indication that 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 to be an

acute fulminating and almost invariably a fatal disease when it occurs

durin~ pregnancy and the early puerperium. The demonstratbn 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 whol.ly,

But each adds a little to our knowledge

of Nature (Aristotle)'!
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APP _SNDIX I

TH ~ D.~MONSTRATION OF _~N;)AM(Y~EA ~ IN TISSUE S ~CTIONS
EY l'vl~ANS ~F r.;~L·:::::rFL~GNt ~TH ~NAMIN ~-SILV ~.R,NITRAT:£:---------------------------------------------------------T :.£CHNIC

MA T~RIA L AND l\fr~THOr.8:

Par-affdn=embedded sections of buffered', for-malfri-ffxed human colon

from patients with diagnosed amoebic colitis were used. Sections we r e

stained with the Casella, Eauer , Hotchkiss-McManus, haematoxylin,

azure A, eosin E methods. The modified methenamine- silve nitrate

method follows.

~~~ck~oluti.:?E~: The reagents are identical with those previously described,

except in the use of periodic acid (HIG4) at O. 5 per cent concentration.

Stock solutions fo r counterstaining with light green or eosin Yare O. /.

per cent solutions of dye in O. ? per cent acetic acid. The working

solutions are composed of IO .n l. of stock solution and EJ ml. of distilleo

water.

PROC3DUR. ~:

1. Depar afftniz e and take sections thr ou.jh graded al cohol s to w atar ,

? Treat fa:::-' 10 min. in an aqueous O.5 per cent soluti on of

periodic acid at r oo,n temperature (?f C. ) Vlash in running water for E min.

3. Treat with aqueous E per cent chr omi c acid for I! hr. at r oom

temperature. Wash for IG min. in running water.
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4. Plac-e for 1 min in a soluti on of 1 per cent aqueous sodium bi.sulfit e,

in order to remove traces of chromic acid.

4. Wash for 5 min. in running water, and then r ins e in distilled w atar-,

6. Silver at 37 C. (a w at ar+bath is used), usmg stock methenamine- s ilvar

nitrate solution, ?t ml, distilled w ate r , 2e ml , and ~ per cent aque ru s

borax soluti on, ? ml., fJr ? E to 3 hours.

7. Rins e in several changes of distilled water.

3. T')n2 for 5 .nin. in O.1 per cent gold chlor-ide eolution.

9. :ainse thoroughly in ? per cent sodium thiosulfate s aluti on for <: min. J

in Jrder to r-emove unreduced sflver , and wash for 10 min. in

running water.

10. Counterstain with wor-king solution of light green or eoain Y br

30 to 4E seconds. :::2hydrat2, clear, and .nounttn synthetic r asm

(Per-mount).
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APP.:£:NDIX 2

Preparation of the Various Culture Media Assessed For the In- Vitro

Cultivation Of .~ntamoeba histolJ1~ca

1. DOBELL & LAJDLi).V..TlS NO.1 MEDIUM:

(a) Wash 4 large eggs carefully with alcohol.

(b) Break into sterile flask containing glass beads or magnetic sttr-r . .•

(c) Add 50 c. c. of Ringer's solution.

(d) Shake mixture thoroughly until a homogenous mixture is secur ec.,

(*Ringer's solution consits of gmg. NaCl; O.2gm eaC12;

O. 2gm KCl in I 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 70oC.

(g) Autoclave tubes at 1 lb pressure for 20 minutes.

(h) Cover slants to a depty of about 1 em, with a mixture of 1 part

sterile inactivated human blood serum.

(I) Pass mixture through a filter and incubate at 370C for at least

24 hours before used.

D. & L. MEDIUM NO. II

Undiluted serum is used for making the slants. Pass horse serurr,

through a bacterial filter; place in tubes, slant and also solidify for 1hr ,

2. BOEK AND DRBOHLAV'S (Locke-egg-serum - L.~. S.) MEDI UM

Materials: (I) 4 large eggs; (H) Ethyl Alcohol; (ill) Magnetic Stirrer /

glass beads; (Iv) Locke+sr' solution (I, e•. 9gm Na.Cl,
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~ise,')lv2j in c;l,':: distill'c;·j w ater ).

(iv) teet tub ee JX' bcttle s: (v) Inac.tivat ed Hum an ce rurn

(vi) a ba ct er-ial Iilt er.

IV.L~thJ.j: (2) V'2.Eh an, b ruch the eggs with dc.en)l; (t ) Ire2.k cm·";.c.i:;::

egcr,s in ster-ile fl ask. (c) Fill test tubes ')r b ottl.e s b ab out '111 slants;

(d) Ins ipat e an:' heat at 70~)C until mixture sol.idiff es. (s) Aut »cl.ave

at 15 Ib s pressure Lr t'O rn inut es: (f) C )V0.~rtubes t) a depth of about

1 em with a mixture Jf equal part of sterile L::ck2'S sclutt on and

1 part of sterile hum an bl.ood serum f'oll owing passage A mixtur-e

thr-ough a bacterial filter; (g) Incubate at 37 JC hr at bast ?i\ hour-a

to confir-m sterility.

This medium was modi.fi ed by adding O. 1 :::-.:"1(i. e. 10, 000 units

str-eptomycin to 10 ml s of the c~vering/)r fluid ovar-Iay. Str-eptomycin

was prepared by adding 10 I:-:,1scte r iltzed di stfl.l.ed water to 1 gr£).amp.iul

of atr eptornycln.

3. CL':;;V8Ll\ND'S&L C':)LLL~R'S IV:':'i::GIUl\l:~ (Spingarn & ~c12l:,nan-
---------------------------------A- Yr J ry r op ]\1 :>.-' Hyg L: /'1 ') 1"!" r,)

.: .!..£.l.. •. ~_ ./ _ • .' ....•.. '-.oJ. r.t 5" •.... , v:...· ..

'Jehydrate::1:

(i ) Pe e f Liver, Infu sim

(ii) Pr-ote os e Peptone, Difc::>
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(... ) .~. ,. h h tIII c.;IS~}C:lmT.p SSp a. e 3 gr~"l

(Iv) S)dium Chlor-ide ? 7 gm

(v) Each P. gar. ·11 gm.

T) Rehydr-ate th e m sdium:

of c )Id distilled water and heat L. boi Iing t o dis solve

the medium compl ately .

.'"":"istributein tube s fbottl es ani s.ter'Hize in the

autoc lave £:.)r15 minutes at 15 lb pressure (In ')C). Allrw

the rnedium to s )li:::iifywith the container in ilia alanting

po aitton,

For use: Cover the s'lants with Bact o- or any other horse ser-um

diluted 1:6 with sterile nor-m al saline. A:::lj sterile rice p owder.

UNIV
ERSITY

 O
F I

BADAN LI
BRARY



:o.:)PINS,)N'S W"~-::'IUl',ff: (Trans. TJy. Soc. Tr)P •. II(20.Hyg. 6:?: ?3t, 1963).

in diEtillec water. ::istribute in ~.Dr 1a ml (mod. ) culture

bottl ea, 81»pe after autocl.av ing.

-thanol in a et er-i l e ve asel. Further dilute to O. f,"/o after ~.hour-s

by sterile water and st rre at 4?C. (N. E. Add 1. Srr:l·Jf 70%

ethanol t» Z;OJ:::.:--!gbase and m ake up t) Saml by adding S8. t: !:~18

sterile water. i. e. 6m18 - 5%; 1. f.ml - ?D% or 6D,>y,h:: - J. Eo/r:

(iii) P act opeptcne: I"iss')lve to ~O% in water & 8,ut:)cl.''::Fl

1 00/0 Neutralized Labl em co solution (1Og.::n /1OOml).

(iv) Sterile ::Uce Starch.

(v) PHTHLAT ,~: (a) 70''i gm P.)tassium (H) phthalate in 100ml

tiO'yO NaOP in water and m ake up tc ~j litres. (b) A:'juE.t t)

pH 6. 2, oi str ibut e in bottl es and autocl ave. (c) F:)T use

dilute 1:1 0 in sterile water f)r use as G. O;::Mphthalate

s. : diluent.

Concentr-ated Stock consi ats of: (a) 1')5grD NaCl ; fJgm Citric AcE

r..r.:onohydr ata: (b) 1? fgm KH?PO(; (c) Ammonium Sulphate (~.;:g::-n)

(d) 1. ?F.,gm ::·J1g"'G,~:. 7E~;/); (e) 100 r.:11Lacti c Acid. "0issolv2c'in

':'. f, Iitr-e s distilled water.
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Working Solution':

(a) Stock Solution 100 rnl

(b) 40%NaOH 7 •.5 ml

(c) 0.04% Bromothymol blue 2.5 rnl,

(N.;Bi 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 autoc1aving -.

" "vi i, BASAL AMOEBIC MEDIUM BR •

Grow Esch. coli strain B of K12 or any other strain for 2 days at

370C in a hollow layers of B Ins ea.Ied flat bottles and thereafter store

at room temperature up to 2/12. Reaction should not exceed pH 7.3

" "vitt, SHEEP SERUM S.

Clear serum from the siaUlhtel" house by paper pulp on Buchner

filter, Seitz-filter heat to 56°C on 3 successive days and store at 4°C.

Ix , COMPLETE MEDIUM FOR AMOEBIC GROWTH

"BRS"(i) Mix equal volumes of sheep (or horse or human or Ox

serum with BR incubate for 24-4'8 hours at 37oC•. Store at room

temperature up to one month •.
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TECHNIQUE FOR AMOEBIC CULTURE FROM FAECES:

(A) Fresh untreated faeces';' 50 mg. (by wi re loop) to culture bottle

which receives at the time of inoculation

(ii) -0. S% Erythromycin 4- dr-ops (0 •..12ml)

Keep at 37oC•

10 mg (judge on blade).

(1.5ml) to 2/3 of the way up for
5ml cul•••.••e bottle

(Hi) Rice starch

(iv) BR MEDIUM

. .

(B) AFTER 24 hours at 370c pipotte off the supernatant fluid and replace

by equal volume of mixture of BRS and phthalate diluent (about

1.5ml) to 2/3 of the way up the stope with 2 drops (d~06tnh of 200/0

Bactopeptone (or Lable mco 10%)\ 2 drops (O.O(:,ml)of d.S%

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 sedimento are examined mift.,copically

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, r eplf catton with phenoxy-ethanol

0•.01% may then succeed.
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M0~'IFICATION OF :ROP.INSON'~ MEDIUM:

1. Addition of 1(YJ/o Lablem co, potassium phthalate solution, and

:Ssch. coli cultures were omitted from subsequent subcultures

oric e a culture is established. .

2. ·Srythr·:)mycin has been replaced by O.10/0 strepbmycin/ 1Ornl

culture and the original fluid over-lay replaced by 180/0

H::>rse-saline (1:6).
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APPENDIX 4

jhtt-afiSeitts- Filtratbn Using Pressure /Vaccuum Pump
. -

"Speedivac" Model RB1 (ETL).
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APPENDIX·5

"Warrn- ~nvironmentif Micr-oscope For Examining
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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 n-hexadecane; '1 part glycerol monooleate

(Myverol, Distillation Products Inc.)

2. Complete tyPe (with mycobacteria):

Add mycobacteria (living avirulent tubercle bacilli, neat-killed

virulent tubercle bacilli, Mycobacterium, or M. Smegmatis to make

a final concentration by moist weight of 10 mg. 'per ml .• of water

-Ln=oi.I ernulslon , The same final concentration of any particular antigen

-: can be used. Bacilli and antigen should be suspended in the aqueous

phase before emulsification.

3~ Emulsification: Emulsifier (e s g, glycerol monooleate) is dissolved

in oil , and oil is layered upon water. Water-in-oil emulsions are

obtained mixing thee e two phases together vigorously with a syringe

and large guage needle, or other such instrument. The stability of

wate r-dn-col l emulsion can be tested by dropping some on cold

water; the drop should remain intact.
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APPENDIX 8

ESTIMATION OF DIFFUSION CQEFFICIENTS 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 (D ) and of anti.body (Db) is given by:g
. 1/2

tan/} :::(Dg/Db)
.

wher e t7 is the angle between the precipitation line and the anti gen
-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

1st Component =
...•.

6019.50

E. histolytica antigens are as follo~s:

tan D'

Similarly for: 2nd component Dg

3rd component Dg
4th component DDg
5yh component Dg

.7' 0=. 4. 7' - 9. 6' x 10 (Q :: 53± 5 )
-7 I,' 6 + 0)=4.1 -5.4xl{) (1l=4 •. 4

=3.8xl0·7 (Q = 45°)
-7 ( , , 0)::3.1xlO Q::42 •

• J

tan 2fJ = Dg/Db

Dg ::: 1'\ tan2(j
, -

Og :: 3.8 x 10-7 tan2 {60±9.5).
=6 x 10.7 to 28 x 10-7

and
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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
(KAI(S04)2•• 12 ~20) 90 ml

(Hi) Distilled wate r 80 ml

Adjust pH to 6.5 with 5N. HaOH.

II. (a) Centrifuge the mixtu rej- (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.

III. IMMUNIZATIONOF RABBITS.

1st day - Inject 5 ml intramuscularly in each buttock.

Inject Rabbits as follows-

14th day - Inject 5 ml intramuscularly in each buttock.

24th day - Inject 1 rni untreated serum intra-peritoneally.

34th day Collect approximately 50 ml blood from each animal.

Repeat the procedure I .• 10 times after a rest period 2-3 weeks.UNIV
ERSITY
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