CURRELATION BETWEEN DIRECT AND INDIRECT SIS
FUR DIAGNOSIS OF SCHISTOSOMIASIS

THESIS

Submitted for the Partial Fulfilment of
The Master Degree in

(MEDICAL PARASITOLOGY)

By

SALAIl EZZAT RIZK SONBOL

é qé -§ B M.B., B. Ch.

UNDER SUPERVISION OF

' -...f'_-;;f. "”'"--_\ Prof. Dr. HAMED M. KHALIL 7
x Prof, & Head of Parasitolgy Department
Faculty of Medicine,
Ain Shams University

Prof. Dr. M. KHAIRY MAKLED
Prof. of Parasitology
Faculty of Medicine,

Ain Shams Univeristy

Dr. MAHMOUD EL-SIBAE
Lecturer of Parsitology
Facuwlty of Medicine,

Ain Shams University

(1988)

Central Library - Ain Shams University




ACKNOWIYDGEMENT

! wish to express mry deepest gratitude, great Indebtedness oand
suwere apprectation to Prof. Dr. HAMED M.KHALIL, Professor and
Chairman of Parasitology Department, Feculty of Medicine, Ain Shamns

Uriiversity who gave me the opportunily teo start this work and to continue
steadly under nis sincere supervision, kind help, continous supporl and

valuable suggestions.

In particular I am most grateful to Prof. Dr. KHAIRY I. MAKLED
Professor of parasitology, Faculty of Medicine, Aln Shams Universily,
who postulated the topic of the research, kindly supervised and motivated
the performance of the work with keen interest, indispensable advices

and constructive criticism,

Many thanks to Dr.MAEMOUD EL-SIBAE, Lecturer of Parasitology,
Facultyof Medicine, Ain Shams University for following up the work
and revising the contents.

I would like to express iy sincere gratitude and great thanks to
Prof. Dr. NOSHY S. MANSOUR; Dr. FOUAD G. YOUSSEF and DR.
SAMI F. KHALIL, Parasitology Department, NAMRU -3 for their fruiti-

fu! gquidance, great faocilities sincere cooperation and encouragement,

Thanks to Prof. Dr. SALAH SAIF EL-DIN Professor of Tropcial
Medicine, and Dr. AHMED A. EL-SEROGI, Lecturer of Parasitology,

Faeulty of Medicine, Ain Shams University for their interest and assistance.
Part of the S. mansoni adult worms used for antigen preparation

was kindly supplied by the UNDP/World Bank/WHO Spzcial Programme
for Research and Training in Tropical Diseases.

Central Library - Ain Shams University



m
/‘- -
.
ST

::L% 1 :éf %
-— = [ i
,f:EE = 5::_'::

L ‘\ |

Central Library - Ain Shams University



CONTENTS

INTRODUCTION AND AIM OF THE WORK ..o
REVIEW OF LITERATURE ..cicoiiimiiiiiiiiiiriasianiasienensssrccosisaasnnes
A) Immunity of Schistosomidsis ...... fesessrenseisrerarstsbireerarante
B} Diagnosis of SchiStOSOMUGSIS «.oeoiviiiiiriniirnianimin s
1) Direct Parasitological Methods i

1. Stool examination  .....evseee cessasranravass

2. Rectal DiopsSy seeescras tevesiererasrrerrranaaiacsarsanss Crseeriesenies

i)  The Immunological Methods ...

1. The intradermal tesSl ccccivinivearaneese srrerarasearerinas earaaan

2. The clircumoval precipitin test v vareaas

3. Cercarien hiillen reaction ...cecceiceanienn Peesbrannsasarres vreranne

4. Counterimmunoelec trophoresis test .......... crerareararentennen

5. The complement fixation Test........ reresarmerestesiensatarsats

6. The indirect haemagglutination test .......... srreararavany

7. The indirect immuno fluorescence test ...oicvireeciaraniiinn

8. The enzyme-linked immunasorbent assay sweeceaens

9. Radio-immunoassay vissseesssees cerrereteceesosesanianan censeeenny

10. Detection of schistosamal circulating antigens & immune

COMPIEXES . imcrerrssririraraninsans ceeaneanrrrrny steranamtunsesenrantaraas .

SUBJECTS AND METHODS

A) Clinical and Parasitological GrOUPS ..ccoicviciisininnee. rerenrannen
B) Methods
) Direct Parasitological Methods
1. Stool exdmination ..asesoeso g pereasaneen
2. Urine examinalion  ..ccecocnsisnanon
3. Rectal snip transparency technique ... resseiteransunes

I} Immunological methdos
1. The intradermal test ... D P R RPTPPPN
2. Preparation of S. mansom eggs for the COPT, and S.
mansoni adult worm and soluble egg ant:gens for the
CIEP & IHA and ELISA Tests ..ccivimviinnnnrninrinnnnn,

3. The cirumoval precipitin test win., Cresrasaranrare
4, The indirect haemagglutination test .o, TP
5. The enzyme-linked immunosorbent assay ........
8. The Countercurrentimmunoelectrophoresis test ...........
7. The doubie counterimmunoelec trophoresis test v
RESULTS .iiciiiisrsreraasnniisisnsnennens rredmrremererTraETediitasaeratranentiuitotarErRarTEITee .
DISCUSSION  ceeieiinisiisaninnannas rrssiiasissasainee ertmmsissrsrrrrrrreiesinesananans
CONCLUSION .c..coviviviinnes rraseseseeisrssetentrrseitarannsns
SUMMARY .iiiiiicinriisiinmieiamnens erreiasnaranrs Seegisammassaransrsnnrassesianss
REFERENCES .cieiniiiicniinisanisnsnens reasserasaans risssesranivenernas srererenriees
ARABIC SUMMARY .ciiiiiiviiiviiriiiniiciiicsian e rearresnarreieas crmbrrissrravrenns

Central Library - Ain Shams University

15
18

23
31
37
39
42
43
46
51
a8

67

71
72
73

73

76
83
34
839
a1
95
99
118
139
i41

149



INTRODUCTION
bl &
AIM OF THE WORK

Central Library - Ain Shams University



rr-
'

.

.

.

T

—+

o

-

The aood For oo osonsicive, specific and guantitative
techrniques  Teor  diagnosis  of  pillharziasis 1s  ;mostly
rogquired, not only for the diagnosis, bul also for
the asscssment of  chemotherapy and more  importantly
for the application to mass surveys and the evaluation

of control measures.

Methods of diagnosls can  be parasitological or
immunclogical. Parazitological techniques arc necessary
for providing a definitive diagnosis of an active
infection and species 1dentification. Scghistogoma ova
are demonstrated in urine or stools, less frequently
in tissues. Several sensitive methods of processing
fecal specimens have been developed as the Kato thick
amear [(Martin and Beaver, 1968) and modified Ritchie
formol-chter concentration technigue {MRCT) {Knight
et al., 1976}. However, failure te recover the eggs
in stool by such reliable techniques does not exclude

the possipility of infection.

The insistence on  relying almost exclusively on
the stool examination can reuslt in an crroneous evalua-
tian ol the c¢ontrol programms (Yogore et al., 1983 &
Lowert et oal,, 1984}, duc teo the insensitivity of

srool oxamination.
Many factors may contribute also to the difficulty

of detecrting schistosome ova 1n excreta, as 1n mila

infection oviposition may be too Minimal to he detected
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interse Tibrost:  around the  2gos chao moy codur in
chironlce  oSilharziasis  way  inder  the  passags of  ova
througlh:  thoe mocosa during their trlial to reach the

lTamer of tho bowel {(Shaw and Chareed, 1938).

The  immunodiagrosis 1s  reguired for supporting
diagnostic informaiicen in the analysis of inidividual
cases of suspected infection. Even morc 1important
are the immunodiagnostic tests in the field of epidemic-
logical surveys. The immuncdiagnosis may include com-
plement fixation test {(CPT) (Yoshimoto, 1910), intra-
dermal test (IDT) (rairley and Williams, 1927}, cercarial
hillen rcaction (CHR) (Vogel and Minning, 1949 a) in-
direct haemagglutination test (IHAT) (Boyden, 19571},
circumoval precipitin test (COPT) (Oliver-Gonzales,
1954}, 1indirect 1mmunoflucorcscence test {IFAT) {Sadun
et al., 19607}, counterimmunoclectrophoresis {CIEP)
(Phiiips and Draper, 1975%), enzyme-linked immunosorbent
assay {(EkLISA) (Huldt et al., 1975), radic-immunoassay
(RTA) (Pelley et al., 1977), detection of schistosomal
antigen in urine (Ukabe and Tanaka, 1958), in the serum
(Nash, 1974), and identification of circulating immune
complexes (CIC) (Bout =t al., 197% & Santoro et al.,
18760 .

rurlz-Tibon ot al. (19791 reported greater sensi-
tiviyty ol serology, bascd on  COPT, for detection
of 5. mansonl infection than single stool  examinatlon
by MRCYT. In the Philippines, scroloagy bassd on ELISA
test. has also been [ound superior Lo routine stool
examination by the Kato technigque 1in dcterming the
incidence and prevalence of infection with §. japonicum

{(Yogore et al., 1983 and Lowert ot al., 19845,
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indtroct o hods anpiiod In the diaygnosis ot schisto-

somiasnis, witn intorost 1n Schilstosoma mansoni

inT=ction by ostimating the reactivity ob  such 1mmuno—
logical tests as the intradermal test, the circumoval
pracipitin tesc, the countovimmunogtectrophoresis

test, the double countorimmunoelecirophorasis test,
the indirect haemagglutination test and the enuyme-
linked immunosorbent assay test in the different clini-
cal and parasitological stages of §. mansonil infection,
in order to compare the reactivity of thesc different
tests in each clinico-n»ar-sitologisel stage of S. mansoni
infection,and to study the reactivity of §. mansoni
infected cases. by the different tests in comparison

with that of S. haematobium and mixed Dbilharzial in-

fected cases.
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Ay IMMUNITY UF SCHISTUSOMIASIS

DolicnTs wlth Hilstesonlasis  roespond o iniectin
fmdrunciogloal by, it bomoral (Makled , 19721 undsor
o=171%ar lmmunivy (RRiadios ot oal.,, 19787,

5. mansoni corcruring while penetrating the skin

secrete preacetabular gland material, sufficlently lmmuno-
gonic to induce Tgé and IgE antibodics (Minard et al.,1977L
These antibodies, in the presence of complement, are
responsible for the direct damage of schistosomules,

(Clegg and Smithers, 1972 & McLaren et al., 1975).

Verwaerde et al. (1985} stated that the diffusable
soluble material of the membrane and metabollc products
of the schistosomula initiate an immune response directed
against further Thomologous infections. This initial
antibody responsc i3z then further amplificd by antigens
roleoased by the adull worm. Concurrent with tne first
infection, specific lymphocytes are primed by schisto-
somula-releasced products (SRP), followed by clonal ex-
pansion of the memory cells after further infections.

The major immune reaction seems to occur alter depo-
sition of ¢ggs In tissues (warren, 1376). This rcaction
‘nfluencos ogg deposition, and egg cxtrusion (larag et
al., 1981},

Coll mediatod  immune response Lo living bilharzial
ova is esseatially responsible for the main patholcygical
changes and complications of infection  [Von Lichtennerg,
1967 ).

Harrison and Doenholl  (1483) found that in groups

of mice =ubjooctod to different lmmunosapressive mcasures
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ot ogos wrodacod oy the surviving  worns  during carly
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patency was alse significantly reducod.,

The most  substantlal retardation 1n parasite edg
production was achleved by hydrocortisone acctate, which
also  caused a  substantial  reduction in  worm  burden.
Cyclophosohamide, beta-methasone and T-cell deprivation
{achieved by mcans of a combilnation of adult thymectomy
and anti-thymocyte serum injections 40 days before in-

fection) also inhibited $. mansoni egg-laying.

Tt was found that for the immnunosuppressants to
have their deterious effects on S. mansoni worm maturation,
they have to be administrated around the time of infection.
Alternatively, as in mice which have deprived of their
T-cells, the host must be in a state of relatively per-

manent imuwinosuppreéssion.

They stated that the effects of immunosuppressants
on tissue egg number could be a reflection of delayed
worm maturation rather than being due to a direct effect
of the reagents on worm reproductive physiology. Thus
T-cell deprivation of the host or cyclecphosphamide treat-
ment may in some way only cause a delay in the migration

and maturation of 3. mansoni worms, while hvdrocortisone

may have more potent actions in this respect which result

in the dcath of a proportion of worms.

dowever, the  experimental results do nct indicate
why hosts which have been 1mmunosuppressed are less

effectively parasitized by §. mansoni than are immuno-

logically intact controls. One possibility is  that
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arrils o nesss b Dadlomeatory reactlons,  whiloho are e
dced In Tissdes throcgb o which Lhe larvas nlgrate causo
A bhreakdown ot rovnal  dntoercellelar organization, and
theraby Tacilitate tho migratory process.

On  the other hand, Farag <t al. (1981} ifound that
the administration of  Thydrocortisone and methotrexate

at the start of &. mansoni worm maturation in the mice

has resulted 0 an increase 1in worm lead, 1.e. these
drugs allowed survival of a greater proportion of the
slowly developing schistosomules whicn would have other-
wise succumbed by the developing immune mechanism in
the host. Also the administration of these drugs had
increased retention of ova and a decrease 1in egg extru-

gion due to imparing the role of immunity in eqqg expulsion.

Patients with intestinal and chronic hepatosplenic
schistosomiasis show significant increase 1in the humoral
immune respones such as increased serum levels of immuno-
gilobulins IgG, IgM, I[IgF, and Iga (Makled, 1972 &
Camus et al., 1977) , while on the other hand 1
the cell mediated immunity 1s depressed, which 1s mani-
fested by diminished number of peripheral lymphocytes
and depressed phagocvtic power (Riceci et al., 1969;
Makled et al., 1985 and Khal:il et al., 1987a). These
inmunalogical disturbances are considered the basis
of  immunopathology, immunodiagnesis and immuncprotection

in schistesomlasis (Warroen, 138211,
Nashi =t al. {137%8) found <hat IgM and IgG titers

run together, both being higher in acutely infected and

iow in chrenically infected paticonts.
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Sucas . At Laimsars M5l sraton that ot gk anti-
bBoales  appedrod oo carly, o nd Therear ter Tall O
very  low  loevels as 1gl antibodies wWere st i1l inorcasing
alter 4 roelatively delaved appoarance. Ty lfouand also

that the wlovation of 1lga antibodies generally paralieled
[9¢ antipodics, with two differences, the TghA response
was much weaker, and there was a tendency toward siow

and gradual docay of Lhe responsc abtter about a year.

Hassan et al. {1980} found that the humoral anti-
bodies detected by most serological methods showed 1n-

creasing values 1in the early and late 5. haematobium

infection, which 1is parallel to the increase of the
antigenicity of the disease. A corresponding pattern

is observed in S. mansoni infection in the early and

hepatosplenomegalic stages, while in the late ascitic

stages a depression of antibody levels 1is seen.

Salih et al.(1978)found that the immuncglobulin levels
specially 1IgG were higher 1in hepatomegalic than in 1in-

testinal patients, and highest 1in hepatosplenic patients.
Bassily et al., (1972) and Ghanem et al. (1975} found
that therc was noe significant change in Iga levels among

bilharzial patients in different stages of the discase.

Hillycr (196€9) and Ghanem et al. (1975) found that

fgM  showed sligrificant  progressive increase with the
advanoe of the dlisease. However, Antunes et al. (1477%)

and Bassily =t al. (1972) found clevated IgM in active
5. mansoni infection only. Hassan ¢t al. (1980) touna
higher levels of IgM in S. mansoni infection than 5.

hacmatoblum due o roticuleendothial proliferation,

Aue 1o enlaryment of the liver and the gepleen, while
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ety bwooartrlodatod e low wiable oguo count cncolntered
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A hign level of Igi in the scra of patients with
active schistosomal infection was reported by Ul Razniky

et al. (1974),3arret =t al. {(1976) and Carson et al.(1975).

Capren et al. (1977) postulated the dincorporation
of Ig¥ complexes with macrophages and eosinophils 1in
the destruction of schistosomulae in  the sensitized
host and as a mediator of protective immuntiy in schisto-

somiasis.

Ottesen et al. (1981) stated that there are signi-
ficant differences between IgE  responses seen during
the acute and chronic stages of S. mansoni in man. Total
serum Iglk levels in chronically affected patients were
significantly greater than those of acute patients,
also the levels of parasitce-specific IgE antibody were
greater in chronically infected individuals. These
findings are of interest as in the acute stage of schisto-
somiasis is characterized clinically by allergic manifesta-
tions such as high-grade eosinephilia.

E1-Gindy et al. (1985) stated that there 15 an inverse
relalion between IgG and Tgf levels and faecal edgg count,
which probably  indicates a protective action =« - insT
schistosomiaslis. These immuncoglobulins may have lethal
effect on  schistosomales and/or may inhibit  ovulatlion
in female parasite. Barth et al. {1966} suggested that
IgE incrcases the passage of other immuncglobulins across

the mucosal suriace.
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SRR o o Pl m L atend P 0am o sl WK al Te
coercat 1alb o geonesration, At the time ol owiliposiution,  Q

state  of rolatiwve antigen  oxXecss  creaves the colassic

situation leading to the development of  soluble  lmmane
comploxes and a cencomitant scrum sickness like reaction.
(mmune  complexces  isolated from $. mansoni  infection
sera have been shown tTo contain anodally-migrating anti-
gen (CaA) (Deelder et al., 1978}, antigen A {Santoro
ot al., 1978), and antigen M (Carlier et al., 1980).
Phe immune complexes have a role 1n the manifestation
of acute schistosomiasis (Hiatt et al., 1980}, and 1in
the glomerular lesions and proteinuria 1in chronically

infected patients{Lehman et al., 1975).

Schistosomiasis is characterized by a profound alter-
nation of T-cell functions 1in the chronic phase of the
disease, (Colley et al., 1977). This T-cell function
impairment 1is reflected in a way of suppression of the
immune reaction response to specific sntigenz (OCtesen
ct al., 1978).

Khalil et al. {1987a}) studied the T-lymphocytes
subpopulation 1in patients with bilharzial hepatospleno-
megaly by means of monoclonal antibodies and found that
there was a significant decrease in the total number

of 7 cells and depressed cell mediated immunity.

Fkladios et al. (1978) suggested that the splecn

wlays a significant role 1n the immune-depression.
The T lvyvmphocytes are formed at lcast of three sepa-

rate T-cell quy,population, each of them has a soaeed Mo

Lmunoregulatory function (Cantor and Boyse, 19737 .

Central Library - Ain Shams University



