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ANTIGENS RECOGNIZED BY SHEEP ANTISERA IN PATIENTS WITH DIFFERENT
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CLINICAL FORMS OF SCHISTOSOMIASIS BEFORE AND AFTER TREATMENT

SUMMARY

Two sheep antisera, one of which raised against polysaccharide (Po) and other against
protein (Pt) components of Schistosoma mansoni adult worms, were assessed by ELISA for their
ability to detect circulating parasite antigens in patients with different clinical forms of chronic
schistosomiasis mansoni. The former antiserum detected parasite antigens in liver granulomata and
the latter in renal glomeruli from schistosomiasis patients and mice experimentally infected with
S.mansoni. In general, the levels andfor positivity rate of circulating antigens and specific IgG
antibodies were significantly higher in patients with hepatointestinal (HI) and hepatosplenic (HS)
forms than in mild intestinal (I) forms. An association between Po antigens and clinical features of
the disease was observed, as the level of these antigens was low (137 ng/ml) as well as the
positivity rate (7.9%) in patients with I forms; values that were intermediate (593 ng/ml and
33.3%) in those with HI forms, and high (1.563 ng/ml and 50.0%) in more severe HS forms. The
Pt antigens were detected in the studied clinical forms not differing statistically but, the positivity
rate was significantly higher in HS forms comparatively to I forms. The antisera studied revealed
distinet circulating antigen profiles, and the prognostic value of Po and Pt antigens was suggested.
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INTRODUCTION

Schistosoma mansoni is a complex multicel-
lular organism and its antigenic components are
classified according to their role in terms of host
protection, parasite protection, pathogenesis, im-
munodiagnosis, etc. 215

In order to study several immunopathologic
aspects of schistosomiasis mansoni associated with
kidney damage and liver granulomata, we
produced two antisera in sheep, one against adult

worm protein (Pt) antigens and the other against
the worm polysaccharide fraction (Po). Parasite
antigens were demonstrated in kidney deposits
with Pt antiserum, and egg antigens in liver
granulomata from chronic schistosomiasis patients
and experimentally infected mice were detected
with the Po antiserum %389, Moreover, both an-
tisera have detected circulating antigens in ex-
perimental models 7-14 but thus far they have not
been tested in schistosomiasis patients.
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Since circulating antigens associated with the
pathogenesis of human schistosomiasis may be
difficult to detect and since chemotherapy tran-
siently enhances antigenemia due to parasite
destruction 19, in the present study we tested the
two antisera before and shortly after specific
chemotherapy in patients with different clinical
forms of chronic schistosomiasis.

MATERIAL AND METHODS

Patients - Thirty eight patients with chronic
schistosomiasis were studied. All were excreting
viable S. mansoni eggs, as detected by the Kato-
Katz method 12, The patients were divided into 3
groups according to the clinical criteria of NEVES
17 The first group consisted of 21 patients with the
intestinal (I) form, the second of 9 patients with
the hepatointestinal (HI) form, and the third of 8
patients with the hepatosplenic (HS) form. Patients
were treated with Praziquantel or Oxamniquine®
administered as a single oral dose of 45 mg/kg and
15 mg/kg, respectively. Serum samples were col-
lected before and 2 and 8 days after treatment for
groups HI and HS, and also 15 days after treat-
ment for group I. All sera were aliquoted and
stored at -70°C until used.

Parasite antigen detection - A double an-
tibody enzyme-immunosorbent assay (ELISA)
was performed using immune sera to worm
protein (Pt) antigens and to polysaccharide (Po)
components produced in sheep 7. The gamma-
globulin fraction was isolated from both antisera
and from normal sheep serum by 1.56 M am-
monium sulphate precipitation and absorbed
with a human gamma-globulin immunosorbent
1. Fractions obtained from immune Pt and Po
sera were conjugated to horse-radish peroxidase
by the method of NAKANE & KAWAOI 16, To
obviate the interference of rheumatoid factor
with the immunologic assay, all sera positive in
the latex agglutination test for this factor (Be-
hringwerke, Getmany) were absorbed with
human gamma-globulin immunosorbent, as pre-
viously described 6. Briefly ELISA was performed
as follows: the microplates were sensitized with
the gamma-globulin fraction of the antiserum to Pt
ot Po incubated with patient’s serum. The captured
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antigen was revealed by homologous peroxidase
conhjugate, and H202 and o-dianisidine were used
as substrate.

Antibody (IgG) detection - Immunoglobulin
G antibodies to S. mansoni were detected in serum
samples by the indirect immunofluorescence test
(IFT) using cryostat sections of frozen adult
worms 11,

Statistical analyses - The Fisher test 18 was
applied to the data do determine differences in cir-
culating antigen positivity rate between the I, HI
and HS clinical forms of schistosomiasis before
and after treatment. The over all antigen data ob-
tained for the different clinical forms before and
after treatment were compared by the Chi-squared
test. 18 The mean levels of Po and Pt circulating
antigens, the geometric mean titers (GMT) of
IgG antibodies transformed in log@ as well as
the egg counts were analysed by Student’s t test
13, The stipulated level of significance was 5%
for all the statistical tests.

RESULTS

All the patients with I, HI and HS forms of
schistosomiasis mansoni were excreting viable
eggs before treatment and theit geometric mean
egg counts were 153, 710 and 400 per gram feces,
respectively. These values did not differ statisti-
cally.

The circulating Po and Pt antigens were
detected in the three studied groups of patients and
their mean values (ng/ml) and positivity rate (%)
showed mostly a peak on the 2nd day after treat-
ment. These findings, however, were similar when
compared to the data from the period before and
8th day after treatment. Also no difference was
seen when the statistical tests were applied to the
over all data in which the clinical forms were not
taken into account (Table 1).

The data obtained for each clinical form of
schistosomiasis, irrespective the factors time and
treatment (Table 2), revealed statistical differences
as follows.
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The Po antigen levels in patients with HI and
HS forms were significantly higher than that of I
forms (t=3.003;d.f.=88 for IxHI and
t=4.292;d.f.=85, for IxHS), and patients with HS
forms in turn showed higher Po antigen levels than
those with HI forms (t=1.883;d.f.=49). Apparently
the Pt antigen levels from HI forms are higher than
other clinical forms (Table 2), howevet, the statis-
tical analysis showed no difference.

The positivity rate of Pt antigens, however, was
higher in the group of patients with HS forms than that
in I forms (X2=7.074;d.f.=1) and it did not differ from
that of patients with HI forms.

The IgG antibodies to S.mansoni antigens
were detected in all studied patients and their titers
tended to increase after treatment. The GMT of
antibodies from patients with HI and HS forms
wete also higher than that of patients with I forms
(t=2.626;d.£.=88 for IxHI and t=3.667;d.f.=85 for
IxHS); whereas the GMT of those with HI and HS
forms were close.

DISCUSSION

Two sheep antisera were studied in patients
with I, HI and HS forms of chronic schis-
tosomiasis mansoni and circulating Po and Pt an-
tigens detected by these antisera were prone to
increase in serum two days after specific
chemotherapy, decreasing thereafter.

TABLE1

Schistosoma mansoni circulating polysaccharide (Po) and
protein (Pt) antigens and specific IgG and antibodies in
sera from 38 patients with chronic schistosomiasis collected
before, 2nd and 8th day after treatment

Period Antigens IgG
of Po* e Antibodies
Time % % (GMT)**
(ng/ml) (ng/ml)

Before

Treatment 487 211 1,108 211 72

2nd Day

After 795 263 2,655 237 12

Treatment

8th Day

After

Troatment 353 211 1,116 184 17
Ovenall

data 545 228 1626 211 74

*  Mean values
** GMT - Geometric mean titers

Egg counts did not differ among the three
groups of patients indicating the worm burden is not
affecting the observed immunologic profiles.

The Pt antigens were found and their levels
did not differ significantly between the patients
with mild I forms and more severe HI and HS

TABLE2

Schistosoma mansoni circulating polysaccharide (Po) and protein (Pt) antigens and specific IgG antibodies in sera from 38
patients with different clinical forms of chronic schistosomiasis from a period before to 8th day after treatment

° Antigens G
Clinical N BY
of Antibodies
Form Sera Po* % P % (GMT)**
(ng/ml) (ng/ml)
Intestinal (T) 63 137 79 1,240 14.3 6.8
Hepatointestinal (HI) 27 593 333 3,148 222 78
Hepatosplenic (HS) 24 1,563 50.0 929 37.5 8.5
Overall data 114 545 228 1,626 21.1 7.4

*  Mean values
** GMT - Geometric mean titers
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forms (Table 2) but, particularly in those with HS
forms, these antigens were seen in significantly
higher frequency than in I forms. In a previous
study by our group 8, Pt antigens were suggested
to be associated with renal lesions in chronic and
severe schistosomiasis. Thus, the persistance of Pt
antigens in HI and HS forms is thought as an early
signal for the pathogenesis of renal lesion.

The other antiserum under investigation
detected Po antigens in high levels and more
frequently among patients with HS forms of
the disease, followed by HI forms which in
turn had higher values than those of I forms.
These data indicate a positive correlation be-
tween the Po antigens and the severity of schis-
tosomiasis mansoni on the standpoint of
clinical features. This antiserum did not reveal
parasite antigens in the kidney but reacted with
egg antigens in liver granulomata 3. Thus, Po
antigens seems to be associated to the liver
pathology of the disease, and their persistance
in patients might be indicative of a worse prog-
nosis, in the same way as Pt antigens are re-
lated to renal damage.

The overall positivity rate of Po and Pt an-
tigens were higher in HI and HS forms when com-
pared to I forms. These data confirm previous
reports 310 suggesting impaired clearence of
parasite antigens and immune complexes in the HS
form of schistosomiasis. Although showing
glomerular affinity, Pt antigens appear to also
originate immune complexes which arte efficiently
cleared in mild forms.

The finding of Po and Pt antigens mostly in
schistosomiasis patients with HI and HS forms is
consistent, implying the potential prognostic
value of these antigens. Nevertheless aspects re-
lated to proteinuria and hematuria have to be
better checked in those clinical forms of the dis-
ease.

Thus, the antisera studied showed different
antigen profiles in schistosomiasis mansoni
patients, which also differed from those we had
previously detected in experimental S.mansoni in-
fections 7.
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RESUMO

Antigenos polissacaridicos e protéicos cir-
culantes de Schistosoma mansoni reconhecidos
por antissoros de carneiro em pacientes com
diferentes formas clinicas da esquistossomose
antes e apoés o tratamento.

Dois antissotos produzidos em carneiros, um
dos quais contra a fragio polissacaridica (Po) e
outro contra componentes protéicos (Pt) de vermes
adultos de Schistosoma mansoni, foram avaliados
quanto ao seu desempenho na detecgao de
antigenos parasitarios circulantes em pacientes
com diferentes formas clinicas da esquistossomose
mansdnica crénica, através de um ensaio
imunoenzimatico, (ELISA). O primeiro antissoro
revelava antigenos parasitirios no granuloma
hepético e o segundo, nos glomérulos renais de
pacientes com esquistossomose mansdnica, bem
como em camundongos experimentalmente infec-
tados pelo S. mansoni. Em geral, os niveis bem
como a positividade, de antigenos circulantes e
anticorpos IgG especificos foram significativa-
mente mais elevados nhos pacientes com formas
hepatointestinais (HI) e hepatosplénicas (HS) do
que em pacientes com formas amenas intestinais
(I). Foi observada uma associagiao entre os
antigenos Po e as caracteristicas clinicas da
doenga, em vista do nivel destes antigenos se en-
contrar abaixo (137 ng/ml), assim como sua
positividade (7.9%) em pacientes com formas I,
intermedidrios (593 ng/ml e 33.3%) naqueles com
formas HI e altos (1.563 ng/ml e 50.0%) nas for-
mas HS. Os niveis de antigenos Pt ndo diferiram
estatisticamente nas trés formas clinicas estudadas,
mas a positividade foi significantemente maior
nas formas HS em comparagio com as formas I.
Os antissoros estudados revelaram perfis distintos
de antfgenos circulantes e o valor prognéstico dos
antigenos Po e Pt foi aventado.
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