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SUMMARY

Sera from the patients (N = 10) with schistosomiasis mansoni of the hospital
of Federal University of Pernambuco, the Schistosoma mansoni egg-positive (N
= 51) and -negative (N = 452) inhabitants in Cabo City area, out-patients (N =
37) of the IMIP hospital and Japanese immigrants (N = 127) in Petrolina City area
of northeast Brazil as well as Japanese healthy subjects (N = 30) were examined
by serological tests including an enzyme-linked immunosorbent assay with antigens
prepared from eggs (ELISA-egg) and adult worms (ELISA-adult). The ELISA with
egg or adult antigen correctly identified 100% of the uninfected individuals lived
in non-endemic area of schistosomiasis. Moreover, when examined cross-reactivity
of our ELISA with sera isolated from 78 subjects infected with various intestinal
parasitic infections, only one of these sera reacted with the egg and adult antigens.
On the examination of 51 sera from the egg-positive subjects, the ELISA-egg revealed
the highest sensitivity (98.0%), whereas a large number of false negative reactions
of ELISA-adult, Ouchterlony method using adult antigen, circumoval precipitation
and immediate intradermal skin test were observed. A low sensitivity of these serolo-
gic tests except for ELISA-egg appears to be primarily due to their inability to
detect antibody in the sera from egg-positive infantiles. There was no positive correla-
tion between the absorbance values of these two types of ELISA among the sera
isolated from ELISA-positive subjects. Rather, by the reactivity of these sera to
egg or adult antigen, they could be divided into two subgroups; one reacted more
positively with egg antigen and the other with adult antigen. Moreover, it was confir-
med that the sera from young subjects (under 20 years old) appear to be highly
reactive to the egg antigen than did aged ones.

These data suggest that the ELISA with egg antigen, but not with the adult
antigen, appears to be useful for the serological survey of schistosomiasis mansoni
in the endemic area of northeast Brazil.
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INTRODUCTION

Our previous study on the inhabitants of ru-
ral sector around Cabo City, an endemic area
for schistosomiasis mansoni in northeast Brazil,
demonstrated a high prevalence of intestinal pa-
rasitic infections, and also that approximately
10% of these inhabitants were positive for Schis-
tosoma mansoni eggs®. In the epidemiological
study on schistosomiasis in 840 Lourenco, Per-
nambuco in 1975 and 1979, ASAMI et al.! detec-
ted schistosome eggs from over 40% of primary
school pupils. A high prevalence of S. mansoni
infection was also reported in the northeast Bra-
zil?- 8. Moreover, by the migration of unskilled
labor from the endemic areas in the northeast
to non-endemic areas in accordance with natio-
nal projects of the engineering and agriculture,
the endemic foci was expanded in Brazil®. Schis-
tosomiasis, therefore, seems to be still one of the
most serious public health hazards in Brazil.

Although many serological tests have been
utilized for diagnostic and epidemiological stu-
dy on schistosomiasis!™ ¥, evaluation of these
tests suggested that circumoval precipitation
test (COPT)!! 2 28 enzyme-linked immunosor-
bent assay (ELISA) with egg antigen® 2 21 2
and radioimmunoassay with purified egg anti-
gen'? -2 were generally reliable. However, para-
sitological and serological studies on the prima-
ry school pupils, who were proven infection with
S. mansoni, in the northeast Brazil demonstra-
ted a large number of false negatives by all of
the serologic tests examined? 35,

In our preliminary study using some serolo-
gical tests in the northeast Brazil, a large num-
ber of false negatives were also found in the sera
isolated from egg-positive young subjects. The-
refore, we tried to establish an ELISA to detect
a low level of antibody against schistosome egg
or adult antigens so that such false-negative
reactions are ruled out. This communication
deals with 1) evaluation of the sensitivity and
specificity of ELISA using egg (ELISA-egg) or
adult antigen (ELISA-adult), 2) evaluation of re-
liability of the ELISA when applied for the field
study in the northeast Brazil, and 3) the diffe-
rence of the ELISA reactivity of the sera isolated
from various age populations to schistosome egg
or adult antigen.
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MATERIAL AND METHODS
Human subjeets

In our previous study®, approximately 16%
of the 503 inhabitants of several villages around
Cabo City, 50 km southeast of Recife, Pernam-
buco, Brazil, were positive for Schistosoma man-
soni eggs. These inhabitants primarily received
general health examination, and then their
blood and stool samples were collected. On the
examination of primary school pupils in these
areas, all subjects were examined by intrader-
mal skin test after general health examination,
and then blood and stool samples were collected.
Virtually all of the egg -positive subjects dit not
show any clinical symptoms due to schistoso-
miasis except for occasional diarrhea and mal-
nutrition. They usually shedded a small number
of the eggs in the stool (30 to 100 eggs per g
of stool). Moreover, preliminary ultrasonogra-
phic examination revealed no appreciable chan-
ge in the liver and other organs as previously
reported®. Accordingly, they seemed to be light
cases of S. mansoni infection.

The out-patients of the hospital of Instituto
Materno Infantil de Pernambuco (IMIP), located
in the center of Recife, were also examined by
serological tests. Approximately 71% of these
patients were positive for at least one species
of intestinal parasite. Only 2 patients were posi-
tive for S. mansoni eggs by stool examination.
Virtually all of these patients lived in the subur-
ban area of Recife. Preliminary characterization
of 56 lyophilized sera, which had carried to Ja-
pan, indicated that only 2 of these sera were posi-
tive by COPT. Eventually, thirty-seven sera were
selected on the basis of parasitological and sero-
logical examinations, and used for the evalua-
tion of specificity of our ELISA as described be-
low.

One hundred and twenty-seven sera isolated
from Japanese immigrants in Petrolina (non-en-
demic area for schistosomiasis), 800 km west
from Recife, were used to evaluate the specificity
and sensitivity of the ELISA. Virtually all Japa-
nese immigrants were farmers and their preva-
lence rate of intestinal parasites were 19.8%. De-
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tected species were Ascaris lumbricoides, hook-
worm, Trichuris trichiura, Hymenolepis nana,
Entamoeba histolytica, Giardia lamblia and
Entamoeba coli. Approximately one-fifth of
them had moved from high endemic area of
schistosomiasis in Bahia 6 to 10 years before our
present examination. Half of these immigrants
from Bahia revealed positive reaction to the skin
test, but no schistosome egg was found by stool
examination. All immigrants except for 2 cases
(one case with gallstone and another with chro-
nic nephritis) did not showed any clinical signs
and abnormalities on physical and ultrasono-
graphic examinations.

The sera from 10 patients of the hospital of
Federal University of Pernambuco (UFPE) were
also examined in this study. All of them were
clinically diagnosed to have schistosomiasis
with mild to severe symptoms.

Thirty sera from Japanese healthy subjects
were also examined to evaluate the specificity
of the ELISA. They were negative for parasitic
infection and had abnormal findings by periodic
health examination.

To evaluate the cross-reactivity of our ELI-
SA with the sera isolated from human subjects
with various parasitic infections, we examined
78 sera isolated from two groups of human sub-
jects.

The first group of sera were obtained from
11 Japanese patients with amebic liver abscess.

The second group of sera were isolated from 37
out-patients of the IMIP hospital and 30 Japa-
nese immigrants in Petrolina who were negative
for intradermal skin test, but positive for single
or a few species of intestinal parasitic infections.

Sex and age distribution of all subjects exami-
ned in this study were summarized in Table 1.

Collection of blood samples

All blood samples except those from Japa-
nese healthy subjects were collected during
April to August, 1987. The sera were separated
by centrifugation in the Laboratorio de Imuno-
patologia Prof. Keizo Asami (LIKA) within 4
hours after bleeding. Half volume of each serum
was lyophilized and the other half was stored
at — 20°C until use.

The lyophilized sera were carried to Japan,
and reconstituted by adding distilled water con-
taining 0.02% NaN,, and then examined by
COPT and Ouchterlony test.

Preparation of antigens from S. mansoni eggs
and adult worms

Veronal buffered saline (VBS)-extracted an-
tigen was prepared from lyophilized adult worms
according to the method of CHAFFEE et alb.

Viable eggs were separated by filtration me-
thod” from the mouse liver infected with S. man-

TABLE 1
Sex and age distribution of several groups of human subjects examined by serological tests for schistosomiasis mansoni

Japanese Japanese Out-patients Cabo inhabitants Patients with
healthy immigrants of IMIP schistosomiasis
subjects (Petrolina) hospital Egg(+) Egg(—) (UFPE hospital
Sex
Male 30 65 23 19 163 3
Female 0 62 14 32 289 7
Age
distribution
0-10 0 7 27 17 165 0
11-20 Q 25 10 14 131 0
21-30 30 22 0 4 52 0
31-40 0 32 1] 6 30 0
41-50 0 22 0 3 32 5
51- 0 18 0 7 42 5
Mean (range! 22.1 £ 20 324 = 157 54 * 3.1 303 =213 268 * 18.2 50.1 =84
21 — 28 4 — 82 (1 -1 (1 =173 5 — 18 (41 — 62)
Total 30 127 37 51 452 10
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soni for 9 weeks. The soluble egg antigen was
prepared from freshly isolated eggs acording to
the slightly modified method of BOROS & WAR-
RENS3

Both egg and adult antigens were lyophi-
lized, carried to Brazil, and stored at — 20°C
until use. Each of these lyophilized antigens was
dissolved in 20 mM sodium phosphate buffer,
pH 7.2, immediately before use, and stirred for
30 min at 4°C. The supernatant fluid was sepa-
rated by centrifugation at 15,000 g for 30 min at
4°C and sterilized by filtration with Millex GC
filter (Millipore Co., Bedford, MA, USA)at 0.2 um
porosity. The protein concentration of egg and
adult antigens were measured by Lowry’s me-
thod!® using bovine serum albumin (fraction V)
as a standard.

Serological tests

The immediate intradermal skin test was
performed according to YOKOGAWA et al.®.
The protein concentration of VBS-extracted an-
tigen prepared from S. mansoni adult worms
was adjusted to 50 ug per ml. Approximately
0.01 to 0.02 ml of the VBS antigen solution, cor-
responding to 0.5 to 1 ug protein per site, was
intradermally injected into the forearm of the
subjects; which was enough to raise a wheal of
3 mm in diameter. The diameter of the reaction
wheal exceeded 8 mm 15 min after the injection
was judged positive. One hundred and fifty-six
primary school pupils and 127 Japanese immi-
grants were examined by skin test in this study.

Ouchterlony immunodiffusion test using the
VBS-extracted adult antigen (3 mg protein per
ml) was performed according to HILLYER &
FRICK?® The sera from 51 egg-positive subjects
were only examined in this study.

For the COPT, the purified eggs were fixed
with 2% paraformaldehyde in 100 mM sodium
phosphate buffer, pH 7.4, according to the pre-
vious method® and stored at 4°C until used. The
eggs were repeatedly washed with ice-cold 10
mM sodium phosphate buffered saline, pH 7.2,
to remove aldehyde, and finally suspended in
50 mM sodim phosphate buffer, pH 7.2, contai-
ning 0.45% NaCl, 15 mM NaN, and 5 mM EDTA
according to the modified method reported pre-
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viously!’. The COPT reaction was conducted
using 96 wells microtiter flat-bottomed plate
(NUNC Co. Denmark). Each well was added with
30 ul of the egg suspension (7,000 eggs per mb
and with the same volume of test serum. After
incubation at 37°C for 72 hours in a moist cham-
ber, the reaction product was examined by inver-
ted light microscope (Diaphot-TMD; Nikon, To-
kyo, Japan). The sera from 51 egg-positive sub-
jects and 56 out-patients of IMIP hospital were
examined by COPT in this study.

ELISA was performed according to the pre-
vious method? using 96 wells microtiter flat-bot-
tomed plate (NUNC) except for the protein con-
centration of antigens and labelled antibody.
The optimum antigen concentration was deter-
mined by checker board titration with serially
diluted antigens against positive and negative
reference sera. The wells were sensitized with
100 ul of the egg or adult antigen, prepared to
yield 10 pg (egg antigen)and 20 ug protein (adult
antigen) per ml of 50 mM carbonate buffer, pH
9.6, in a moist chamber at 37°C for 2 hours, and
the sensitized plates were kept at — 70°C until
use. All test sera were diluted 200-times and ap-
plied to the sensitized well. Horseradish peroxi-
dase (HRP)-labelled anti-human Ig G rabbit im-
munoglobulin (Miles Scientific, Naperville, IL,
USA)was diluted 2,000-times (ELISA-adult) and
10,000-times (ELISA-egg), respectively, and ap-
plied to all wells. The antibody titer of ELISA
was expressed as the absorbance at 405 nm
which was measured by EIA Reader (Bio Rad
Lab., USA).

Statistics

Statistical analysis of data were done with
Student t-test. Difference with probability (P)
less than 0.05 were judged significant.

RESULTS

Sex and age distribution of all subjects exa-
mined in this study were summarized in Table
1.

To evaluate the specificity and sensitivity
of our ELISA using Schistosoma mansoni egg
and adult antigens, serum samplesisolated from
30 Japanese healthy subjects, 40 Japanese immi-
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grants and 41 egg-positive inhabitants in Cabo
were examined. The mean absorbance values of
the sera from Japanese healthy subjects were
0.037 = 0.018 and 0.030 = 0.015 using egg and
adult antigens, respectively. Accordingly, the
cut-off values of the ELISA with egg and adult
antigens, calculated by the method reported pre-
viously'?, were 0.073 and 0.061, respectively. No-
ne of the 40 sera from Japanese immigrants, who
had neverlived in the endemic area of schistoso-
miasis, and were negative for parasitic infections
and intradermal skin test, revealed positive
reaction by the ELISA irrespective of the anti
gens employed. In contrast, the absorbance of
the sera isolated from 41 egg-positive inhabi-
tants in Cabo were far more than the cut-off va-
lue except for 5 cases for ELISA-adult and 1 case
for ELISA-egg. Accordingly, the ELISA using
egg antigen seemed to have a sufficient sensiti-
vity. However, the ELISA with adult antigen ap-
peared to be less sensitive.

The cross-reactivity of ELISA with the egg
and adult antigens was aiso examined 11 serum
samples of the Japanese patients with amebic
liver abscess and 67 sera obtained from out-pa-
tients of the IMIP hospital and Japanese immi-
grants in Petrolina, who were positive for single
or a few species of intestinal parasitic infections,
were examined by our ELISA. As shown in Fig.
1, none of these sera except for one case with
trichuriasis reacted with the egg and adult anti-
gen. Thus, our ELISA seemed to have a sufficient
specificity irrespective of the antigen employed.

Utilizing sera from the 51 egg-positive sub-
jects, the sensitivity of our ELISA was compared
with that of other serological tests such as Ouch-
terlony test, COPT and intradermal skin test
(Table 2). The skin test was not carried out with
aged subjects. With respect to the sensitivity of
the skin test, 13172.2% ) out of 18 young subjects
(under 20 years old) were negative, although all
of them had proven infection with S. mansoni.
Among the 31 egg-positive young subjects, 15
(48.3% ) and 19 (61.3% ) were positive by Ouchter
lony and COPT, respectively, which were much
lower than those of aged subjects (older than
21). Using ELISA-adult, 22 (71.0% ) out of the 31
egg-positive young subjects revealed positive
reaction, which was also less than that of aged
subjects (100%). In contrast to these serological

EILISA { ABSORBANCE AT 405 NM )
ADULT ANTIGEN
0 0.5 1.0 1.5
T T

EGG ANTIGEN

0.5 1.0 1.5
T T

———y O

JAPANRSE HEALTHY
CONTROL

i
JAPANESE ]
IMMIGRANTS

B o O

SCHISTOSOMIASIS ;q....’.".'. . .

S

14»-’— e o0 o

AMOEBIAS]IS
{JAPANESE)

E.COLI
INFPECTION

GIARDIASIS

A
e e

ASCARIASTIS

TRICHURIASIS F.

e

HOOKWORM  § !
DISEASE !
ii

STORONGYLOIDIASIS }

D

{
o 1 i 1 1

A
CUT OFF
VALUE

CUT OFF
VALUB

Fig. 1 — Evaluation of sensitivity and cross-reactivity of enzy-
me-linked immunosorbent assay (ELISA) with Schistesoma
mansoni egg and adult antigens

Each point represent the absorbance value of the ELISA
with egg or adult antigen. The dotted line represents the cut-off
value, calculated according to the method described in the
text, of each ELISA method. The sera isolated from Japanese
heaithy subjects, Japanese immigrants, S. mansoni egg-po-
sitive inhabitants in Cabo, Japanese patients with amoebiasis
and the out-patients of IMIP hospital were examined by the
ELISA.

tests, all sera except for one showed positive
reaction by ELISA-egg. The over-all positive ra-
te of the ELISA using egg antigen was 98.0%,
which was markedly higher than those of Ouch-
terlony (568.8% ), COPT (72.5%) and ELISA-adult
(82.4% ). Thus, ELISA-egg seemed most sensitive
method.

To evaluate the reliability of both ELISA
for the field study, the sera isolated from primary
school pupils in Cabo and from Japanese immi-
grants in Petrolina were examined (Table 3). Of
127 sera from Japanese immigrants, 16 and 10
sera were positive by the ELISA with egg and
adult antigens. respectively. All of the positive
sera were obtained from the individuals who had
moved from high endemic areas in Bahia and
were positive by the skin test. Moreover, no posi-
tive reaction of both ELISA was found in the
sera from the individuals wiic had never lived
in the endemic area. As also shown in Table 3,
121 (73.8% ) and 59 (36.0% ) out of 164 primary
school pupils in Cabo, an endemic area for schis-
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TABLE 2
Results of intradermal skin test, Ouchterlony immunodiffusion, circumoval precipitation and enzyme-linked immunosorbent
assay in the Schistosoma mansoni egg positive inhabitants in Cabo area, northeast Brazil

Cabo inhabitants tegg positive:

Serological tests Total
410 11-20 21.40 41 - (yrs)
+ 4 130.8y 1120.0% 1 — 6 (31.6°¢1
Intradermal - 9 169.20) 41800 0 — 13 6847
skin test
Total 13 5 1 19
+ T 141.2%) 8 157.1 4 9 (90.0¢» 8 180.0¢» 30 58.8'
Quchterlony - 10 (58.8% 6 142.9% 1 ¢10.0) 2 120071 21 4120
Total 17 14 10 10 51
+ 10 (58.8 9 164.3%) 9 (90.0%) 9 190.0%) 37 1725
Circumoval - 7 (41.26%) 5 (35.7% 1 (10.0%, 1 110.9% 14 275
precipitation
Total 17 14 10 10 51
+ 11 164.9% 11 (78641 10 (1004 10 (100 42 1824
ELISA _ ‘
. - 6 135.3%) 32140 0 0 9 (17.6°»
tadult antigen)
Total 17 14 10 10 51
+ 17 110074y 14 «100 9 190.0% 10 (100 50 198.0°¢»

ELISA
tegg antigen)

I
=]
(=}

(10.0%) 0 1 ¢ 20
Total 17 14 10 10 51

TABLE 3
Incidence of positive reaction on the enzyme-linked immunosorbent assay (ELISA) using Schisto-
soma mansoni egg or adult antigen of the sera from Japanese immigrant in Petrolina and primary
school pupils in Cabo

Japanese immigrants Primary school pupils
in Petrolina in Cabo
+ 10 ¢ 7.9% ) 59 (36.09%)
ELISA
— [y .
adult Ag) 117 (92.1%) 105 (64.0%)
Total 127 164
+ 16 (12.8%) 121 (73.8%)
ELISA
- 111 4% G
(egg Ag) (87.4%) 43 (26.2%)
Total 127 164
+ 0 17 (10.4%)
S. mansoni
- 127 147 (89.6¢)
eggs
Total 127 164

a; Values in parentheses represent the incidence (%) of sero-positives in each group.
Of 127 Japanese immigrants in Petrolina, 24 subjects had moved from high endemic area
for schistosomiasis mansoni in Bahia, Brazil.
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tosomiasis, revealed positive reaction by the
ELISA with egg and adult antigens, respecti-
vely, which were much higher than the preva-
lence (11.0%) of S. mansoni infection as estima-
ted by single stool examination.

From these observations, it was pointed out
that the ELISA using egg antigen seemed to be
highly reactive with the sera from egg-positive,
young subjects. To characterize a difference in
the sensitivity between two types of ELISA, a
correlation between the absorbance values ob-
tained from the ELISA with egg and that with
adult antigen was analyzed utilizing the sera iso-
lated from three groups of subjects: 1) egg-po-
sitive subjects in Cabo, 2) the patients with con-
firmed schistosomiasis in UFPE hospital, and
3) egg-negative, but ELISA-positive subjects in
Cabo. As shown in Fig. 2, no positive correlation
was found between the absorbance values of these
two types of ELISA. Rather, this experiment
indicated that the serum sampgles cculd be devi-
ded into two subgroups: one reacted more positi-
vely with egg antigen and the other with adult
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Fig. 2 — Correlation between the absorbance of enzyme-linked
immunosorbent assay (ELISA) using Schistosoma mansoni
egg and adult antigens among the sera from egg-positive and
ELISA-positive inhabitants in Cabo

Each point represent the absorbance of ELISA using egg
and adult antigens of the serum isolated from (@ S. mansoni
egg-positive and (O} serologically positive inhabitants in Cabo,
and b the patients of UFPE hospital.

antigen. Moreover, althoughitisnotclear in this
figure, the sera from young subjects (under 20
years old) revealed much higher absorbance on
ELISA-egg that on ELISA-adult, whereas the se-
ra from more aged subjects showed a higher ab
sorbance on ELISA-adult. To make clear such
a difference, the absorbance ratio of the ELISA
using egg to that with adult antigen (E ' A ratio)
of each serum sample was calculated. As shown
in Fig. 3 and 4, the E/ A absorbance ratios were
classified by the age of subjects. The mean E
/A ratios of the sera from egg-positive young
subjects tage groups: 0-10 and 11-20) were signifi-
cantly higher than those of the sera from aged
groups and the patients of UFPE hospital (Fig.
3). A significantly higher values of the mean E
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Fig. 3 — The absorbance ratio of enzyme-linked immunosor-
bent assay (ELISA) using Schistosoma mansoni egg and adult
antigens among the sera isolated from different age groups
of egg-positive inhabitants in Cabo

Each point represents the E/A absorbance ratio of each
serum on ELISA. The horizontal line indicates the mean value
of E/A ratio of each age group.

A;P<005 B;P<0.02 C;P <00l D:;P<0.001
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/ A ratio was also found in the sera obtained
from the egg-negative, ELISA-positive young
subjects (under 10 years old) as compared with
those of aged groups (Fig. 4).
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Fig. 4 — The absorbance ratio of enzyme-linked immunosor-
bent assay (ELISA) obtained by Schistosoma mansoni egg
and adult antigens among the sera isolated from different age
groups of the egg-negative, ELISA.-positive inhabitants in Ca-
bo

Each point represents the E/A absorbance ratio of each
serum on ELISA. The horizontal line indicates the mean value
of E/A ratio of each age group.

B; P < 0.02

DISCUSSION

Our present study on the ELISA indicates
that ELISA utilizing Schistosoma mansoni egg
or adult antigen have a high specificity when
the “control” serum, which was isolated from
individuals who had never been in the endemic
area for schistosomiasis, was compared with the
sera from infected individuals. The extensive
cross-reactivities of ELISA using schistosome
antigens have been demonstrated by the exami-
nation of the sera from patients with fascioliasis,
trichinosis, cysticercosis, and echinococcosis!®
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30 However, since these parasitic infections have
not been reported around the northeast Brazil?’,
the influence of these cross-reactivities could be
neglected as far as the sera from the inhabitants
in the northeast Brazil were concerned. Moreo-
ver, there seems no cross reaction of the ELISA
with the sera from the inhabitants with various
intestinal protozoan and helminthic infections
(Fig. 1). Therefore, our ELISA using S. mansoni
egg or adult antigen in this study seems to have
a sufficient specificity for epidemiologic and
diagnostic purpose for schistosomiasis in the
northeast Brazil.

A small number of false negative were found
in the sera of egg-positive subjects by the ELISA
with adult antigen; aceordingly, its over-all posi-
tive rate was estimated to be 82.4%. In contrast,
the ELISA with egg antigen indicated the hi-
ghest sensitivity (98.0%) in this study, which was
much higher than that of other serological tests.
Although low sensitivity of Ouchterlony and in-
tradermal skin test have been reported previous-
ly!% 17 2134 our finding that a large number of
false negatives were demonstrated by the COPT
seems much interesting, because HILLYER and
his colleagues!" 2 demonstrated that COPT has
a excellent specificity and sensitivity on the sero-
logical and epidemiologic studies on schistoso-
miasis mansoni. Although the exact reason why
our COPT had lower sensitivity remains un-
known, such a discrepancy may be due to the
difference of test subjects and condition.

Evaluation of the reliability of our ELISA
using the sera isolated from the human subjects
lived in the non-endemic area of the northeast
Brazil also suggests that they has a sufficient
specificity, and also that the ELISA .egg has
much higher sensitivity than that of ELISA-a-
dult. On the other hand, the sera from the prima-
ry school pupils in Cabo, an endemic area for
schistosomiasis, showed a high positive rate by
both types of ELISA, in particular by the ELISA-
egg, as compared with the prevalence estimated
by single stool examination. A high sensitivity
of the ELISA-egg was confirmed by our present
study as described above, which may be the rea-
son why a high rate of positive reaction was de-
tected in the sera of persons in the endemic area
by the ELISA with egg antigen. If the serologic
test were highly sensitive, it could, theoretically,
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detect specific antibody in the sera of the sub-
jects lived in the endemic area despite they are
still negative after multiple stool examination.
Therefore, a high incidence of positive reaction
on the ELISA in this study may be considered
to result from its high sensitivity to detect extre-
mely low intensity infections, infection with uni-
sexual schistosome, or persons no longer infec-
ted in whom low level of anti-egg antibodies per-
sist.

Among the S. mansoni egg-positive sub-
jects, a large number of false negatives were
found by the intradermal skin test as well as
three serological tests such as COPT, Ouchter-
lony test and ELISA-adult in this study, which
confirms previous observations?* %. Low sensi-
tivity of these serologic tests seems to be prima-
rily due to their inability to detect antibodies
in the sera from the pupils, because the results
of these immunological tests fairly correlated
with those of stool examinations in the adult
subjects (Table 2). Thus, it seems reasonable
that low reactivity of the sera from young sub-
jects is of considerable importance concerning
the sensitivity and specificity of the various sero-
logic tests for schistosomiasis in the northeast
Brazil.

The low sensitivity of the serologic tests due
to subject age has been observed on various im-
munological tests for schistosomiasis!? 2+ 2 3,
In general, the low sensitivity of these immuno-
logical tests have been demonstrated principaly
in the young subjects. As shown in Fig. 3 and
4, the present study demonstrated more dis-
tinctly the different reactivity of the sera isolated
from different age populations to the ELISA
using egg or adult antigen; the mean E / A absor-
bance ratio of the sera isolated from young
groups (under 20 years old) was significantly hi-
gher than that of aged groups. This probably
means that the sera from young groups could
react more strongly with the antigen prepared
from schistosome eggs than did those from aged
groups. Conversely, the sera from adult groups
(over 21 years old) could react more positively
with the antigen prepared from adult worms.
This finding probably indicates that the diife-
rent reactivity of the sera from young subjects
on the ELISA appears to affect its sensitivity,
that is, a high reactivity of the sera from young

subjects to undifined antigenic molecule(s) in
the soluble egg antigen might supports the high
sensitivity and specificity of ELISA with egg an-
tigen.

Although the information provided by sero-
epidemiologic study on schistosomiasis have
been considered to have a limit to determining
of the reliable prevalence of schistosome infec-
tion in endemic areas because of the insensiti-
vity and nonspecificity of serological methods
employed!” '8 recent field studies suggested that
improved serological tests have made signifi-
cant contributions to the epidemiology of schis-
tosomiasis according to the increase in their spe-
cificity and sensitivity'* 2 Forexample, the ELI-
SA using some types of purified antigens from
schistosome eggs or adult worms has been repor-
ted to have a high degree of species specificity
as compared with those using crude antigens3®"
3. 33 QOur present investigation pointed out an
applicability of soluble egg antigen as the anti-
gen of the ELISA when applied for sero-epide-
miological study on schistosomiasis in the nor-
theast Brazil. It is, therefore, absolutely neces-
sary to characterize and identify the antigenic
molecules in the egg extract which can react
with the sera from egg-positive young subjects.
Detailed characterization of the purified anti-
gens from S. mansoni eggs is under investigation.

RESUMO

Estudo sorolégico na esquistosomiase mansé-
nica no nordeste do Brasil (I)

Soros de pacientes com esquistosomiase
mansoénica do Hospital das Clinicas da Univer-
sidade Federal de Pernambuco (N = 10), de resi-
dentes da cidade do Cabo (PE) — 51 casos ovo-
positivo e 452 casos ovo-negativo —, de pacientes
do Hospital Instituto Materno Infantil de Per-
nambuco (IMIP) (N = 37}, de imigrantes japone-
ses residentes na cidade de Petrolina (PE) (N
= 127, assim como de japoneses supostamente
saudaveis (N = 30) foram examinados sorologi-
camente através de testes como ELISA; os anti-
genos utilizados foram preparados a partir de
ovos (ELISA-ovo) e de vermes adultos de Schis-
tosoma mansoni (ELISA-adulto).
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Em 100% dos soros de individuos n#ao infec-
tados residentes em areas nao endémicas, tanto
na ELISA-ovo como na ELISA-adulto os resulta-
dos foram negativos. No tocante a reagoes cruza-
das, em 78 soros provenientes de individuos por-
tadores de diferentes parasitas intestinais, ape-
nas um apresentou reatividade frente aos antige-
nos de vermes adultos e ovos.

O ELISA-ovorealizado com osoro de 51 indi-
viduos portadores de ovos de S. mansonirevelou
uma alta sensibilidade (98% de casos ovo-posi-
tivos); contudo grande niimero de resultados fal-
so-negativos foi observado em reacoes como
ELISA-adulto, Ouchterlony usando antigeno de
verme adulto, reacdo periovular e intradermo-
reacdo. Em casos de jovens portadores de ovos,
uma baixa sensibilidade destes testes, exceto
para ELISA-ovo, parece ser, em principio, devi-
do a uma incapacidade de detecciao de anticor-
pos do soro destes pacientes.

Parece nao existir nenhuma correlacao posi-
tiva entre os valores dos dois tipos de ELISA
(ELISA-ovo e ELISA-adulto) dentre os soros iso-
lados de individuos com ELISA-positivo. Nao
obstante, a reacdo destes soros com antigeno
de ovos ou vermes adultos pode ser dividida em
dois sub-grupos: em um a reacao € mais positiva
frente a antigenos de ovos do que frente a antige-
nos de vermes adultos.

Tudo indica que os soros de jovens com me-
nos de 20 anos sao mais reativos aos antigenos
de ovos do que os soros provenientes de indivi-
duos de outras faixas etarias.

Estes dados sugerem que ELISA preparado
com antigeno de ovos, e ndo de vermes adultos,
pareca ser bastante 1til em pesquisas sorolégi-
cas na esquistosomiase mansénica em areas en-
démicas tais como o nordeste do Brasil.
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