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Hydatidosis is a major public health problem with a worldwide distribution in
humans. The purpose of this study is to investigate the circulating antigen in the sera of
CE patients. This study was performed on 188 sera which were taken from 181 patients
who attended the various departments of Ege University of Medical Faculty and to the
laboratory of Parasitology department with the suspicion of Cystic Echinococcosis (CE).
Sera were tested with IHA and ELISA for Circulating antibodies and with Circulating
Antigen-ELISA (CAg–ELISA) test for circulating antigen. All the patients were questioned
personally and clinical data were obtained from the departments where they operated to
confirm the diagnosis of CE and 53 serum specimens were shown to be taken from CE
proven cases. Hydatid Cyst Fluid (HCF) harvested from the fertile cysts in the liver of the
infected sheep was used both in preparing the ELISA and IHA tests for detecting antibodies
and for immunizing the rabbits to obtain immune serum. Specific polyvalent
immunoglobulin’s required for CAg–ELISA test in detecting the circulating antigen for CE
in sera, were obtained from the rabbits which were immunized against hydatid cyst
antigen and used after being purified with ammonium sulphat (NH4)2 So4 precipitation
and gel filtration colon chromatography performed in the molecular biology department.
In 82 specimens with ELISA and in 81 specimens with IHA presence of antibodies, over
the cut-off values, in varying titrations were shown out of 188 specimens. In 2(1.1%)
patients who were found to negative by both IHA and ELISA, presence of CE was shown
after the surgical operation. The specifity (79.26%) and sensitivity (88.68%) of IHA and
specifity (78.52%) and sensitivity (90.57%) of ELISA tests were found. In 24(45.6%)
specimen with CAg-ELISA test circulating antigen were detected in values over the cut-off
level. All patients with positive CAg-ELISA are also confirmed with the personal data
obtained from either personally or from the clinics where they were operated.  These
results indicated that it will be great help to assess antigen detecting tests in additional
to antibody detecting tests in the serodiagnosis of patients with suspicion of CE.
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Hydatidosis (echinococcosis), caused by
the dog tapeworm Echinococcus granulosus is
primarily in a domestic cycle that involves dogs
definitive host and others domestic animals as
intermediate hosts. The disease is well known in
sheep herding areas of Asia, Africa, south and
Central America1. This disease leads to medical,
veterinary, economic problems and constitutes a
major public issue2. Various surveys in Turkey and
Iran either have found hydatid cysts in sheep,
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camels, cattle and goats3-6. Serodiagnosis of
hydatid disease caused by Echinococcus
granulosus in man has been one of the useful
methods for clinicians since no parasitological
diagnosis is possible by non-invasive procedures.
The clinical signs of the disease are non-specific
however parasitic antigens are present in the
hydatid fluid (HF) and the somatic tissues of the
metacestode by Two denominated antigens5 and
antigen B7.

Diagnosis of human CE commonly
involves serological confirmation based on specific
antibody detection by indirect haemagglutination
test (IHA) or Enzyme–linked immunosorbent
assays (ELISA). Both tests have sensitivity but
variable specificity with crude hydatid cyst fluid
antigens, which are usually derived from sheep or
cattle cysts8. In order to improve specificity for
immunodiagnosis of human CE, hydatid cyst fluid
antigens has been used as antigen for
immunodiagnosis of human cystic echinococcosis
and follow up of patients after surgical operation9.

Antibody detection assay is used when
it is not possible to distinguish between recent
and past infections and cannot be used for
assessment of the efficacy of treatments10.
Circulating antigen in serum and other body fluids
has been described in a variety of parasitic
infections, including CE. The detection of
circulating hydatid antigen in serum in active
infections may be more useful than the detection
of circulating serum antibodies in the serum for
the diagnosis of CE11. Circulating immune
complexes and circulating antigen have been
demonstrated in sera from hydatidosis patients in
several studies, Gottstein 198412, Craig 198613,
Shariff & Parija 199314 and Barbieri et al., 199415,
but it has not been possible to achieve 100%
results.  Therefore, the detection of circulating
hydatid antigen in serum may be more useful than
the detection of circulating serum antibodies in
the diagnosis of the active or past CE. In this study,
we did the detection of circulating antigen in the
sera of CE patients of Ege University Hospital.
Methodology

In this research, from 181 patients who
were affected by hydatid cyst, 188 blood serums
were taken. These patients were referred to the
medical school affiliated hospital of Ege, with the
first diagnosis of hydatid cyst; these patients’

samples were sent to the serological laboratory of
parasitology department of medical school. 5cc
blood was taken from all of the patients and the
serum of the blood were separated and stored in -
700 c.

Specific diagnosis of hydatidosis is
based on immunodiagnostic methods, in this
research serums were examined for their antibody
titer by IHA and ELISA16. To find CAg in the
serums, CAg-ELISA test was applied. All the
information about the patient’s sonography, CT
scan, MRI and radiography were gathered.
Antigen preparation

To use in serological tests and to
immunize the laboratory animals, the liver of the
sheep which had hydatid cyst were gathered17.
Fertile hydatid cysts were aspirated by syringe.
After gathering in different test tube, then the
supernant of the tubes were aspirated .all of
samples were centrifuged for 30 minutes with a
centrifuged in 5000 rpm and -40 c. The supernant of
the tubes were aspirated again and they were
passed through a 5um filter. The liquid fraction
stored at -200 c until use. The prepared antigen
was measured according to their protein density
by spectrophotometer  (Bausch and Lomb spect
21) with 260 nm and 280 nm wave length18.
Antibody preparation

To measure Circulating Antigen (CAg) in
the patients who were affected by hydatid cyst,
polyvalent antibody was necessary, to prepare the
antibody; the antigen which was obtained by
hydatid cyst was injected into the rabbits19. These
antigens were injected with 0.5cc freund’s complete
adjuvant. After first times, they were re injected
sub-cutaneously with 0.5cc Freud’s incomplete
adjuvant mixed with an equal volume of the same
antigen. The injection was done 5 times every week.
Each time, before injection, the rabbits were blood
sampled by the amount of 1cc. The serums were
separated then by using IHA and ELISA tests,
antibody titer measured20. After the fifth injection,
it was recognized that antibody titer reach to its
maximum titer which doesn’t show any change
comparing to the forth injection. The rabbits were
anesthetized temporally to obtain 5cc blood. The
serum of the blood was separated and stored -200

c until use.
Purification of the antibodies

To separate the antibody from other
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proteins, which exist in the serums of the immunized
rabbits, (NH4)2 SO4, gel filtration and colon
chromatography methods were used21. All of
serums were immunized by (NH4)2 SO4.then to
obtain pure antibody the mentioned suspension
was purified by gel filtration (G-200, for gel filtration,
Lot No. 6434, particle size 40-120um, Pharmacia
Uppsula – Sweden) and colon chromatography22.
ELISA

Briefly, ELISA was described by Farragut
et al, the optimal concentration of rabbit anti-HCF
IgG (5 µg/ml) was diluted in PBS and 100 µl of
solution was placed into a 96-well ELISA plate
followed by incubation at 37° for 3 hours. Wells of
plate were washed 5 times with  PBS plus 0.1%
Tween 20 . All serums from surgically confirmed
CE patients (diluted 1/10 with 50 mM bicarbonate
buffer pH 9.6) were added into the wells and the
plate was incubated at 37° for 2 hours. After two
hours incubation the plates were removed by
washing 5 times in PBS. After washing, 100 µl/well
of peroxidase – conjugated rabbit anti-HCF
antibodies were added. 100 µl of blocking buffer
(1% BSA/PBS) was added and the plate was
incubated for one hour at 37°.  After one hour
incubation the plates were washed 5 times with
PBS. After washing, 200 µl of peroxidase/substrate

solution were added and incubated for thirty
minutes at room temperature, finally one drop of
H2SO4 (2 M ) was added to each well and the
absorbance measured in micro plate reader at 490
nm by method of Farragut, et al., 199823.

RESULTS

In this research, from all 181 patients who
were hospitalized because of HC, 188 blood samples
were taken. To diagnosing of presence of
antibodies, they were examined by using IHA and
ELISA tests, further more, to diagnose the presence
of parasite antibody, the samples examined by
using CAg–ELISA. Out of  the total numberof
patients, complete data of 128 cases were received;
53 people had an operation. The presence of HC
was approved by parasitology department. In all
the 188 under study cases, by using ELISA test, 82
(43.6% ) people were proved to have above cut–
off level antibody but by using IHA test 81 (43%)
samples were recognized to have above cut–off
level antibody titer, only two samples were
recognized with no considerable antibody level.
However, later surgical operations proved the
presence of HC.

Table 1. Circulations Antigen and Antibody detection in human sera

Test name Specifity(%) Sensitivity (%)

ELISA(Ab) 78.52 90.57
IHA(Ab) 79.26 88.68
IHA+ELISA(Ab) 78.89 84.62
CAg-ELISA(CAg) 100 45.28
ELISA + CAg-ELISA (Ab +CAg) 89.26 67.92
CAg-ELISA+IHA(CAg + Ab) 89.63 66.98
CAg-ELISA+ELISA+IHACAg + Ab +Ab)) 85.93 74.84

To know the presence of circulating
antigen all 53 samples were tested by CAg–ELISA
test. 24  (45.6%) people proved to have CAg,. In
one case the presence of antigen was not proved
by using CAg–ELISA. After operation it was
recognized that the patient does not have HC. After
the operation, it was found out that all of the cases
were affected by HC. The serums were analyzed
serologically. The sensitivity of ELISA test was

90.57% and 78.12%. The specification and
sensitivity of IHA was 79.66% and 88.88%
respectively. So there is a correlation between two
tests.

In this research, the serums were examined
by CAg-ELISA tests to detect circulating antigen.
The specification and sensitivity of CAg-ELISA
test were 100% and 45.6% respectively.
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DISCUSSION

Diagnosis of hydatid disease relies on
demonstrating the hydatid cyst by radiology,
ultrasonography, computed tomography, or
magnetic resonance imaging and on serology (1).
The variable sensitivity and poor specificity of
most of the available serological tests limit their
diagnostic value in suspected cases of hydatidosis
for this reason; several assay systems generally
have been used simultaneously to increase
accuracy, sensitivity and specificity (24). The use
of conventional antibody detection methods for
specific hydatid disease diagnosis in humans has
often been compared by the cross–reaction
between hydatid antigen and antibody in sera of
patients infected with other parasites, especially
Taenia solium, cysticercosis, filariasis and
fascioliasis (25). On the other hand, the antibody
is not raised in some of the hydatidosis patients or
the titer is low especially in old persons and
infants. Also in cerebral, ocular, and calcified cysts,
the antibody titer is low and cannot be easily
detected (24).  Attempts to affinity–deplete the
non–specific components in the hydatid antigen
preparation enhances in the hydatid antigen
preparation enhances the specificity of the
diagnostic test to some extent, but the process is
often laborious and extent, and results in less of
sensitivity.

Craig (25) found that the sensitivity of
CAg–ELISA for Turkana patients was 90% and for
Uk patients 50%. The enhanced antigen detection
for Turkana patients in CAg-ELISA was possibly
due to the fact that hydatid cysts of Turkana
patients tended to fast growing, highly fertile and
active, this producing larges amounts of CAg (25).

Analysis of the antigen detection data in
relation to the serum antibody titers showed no
correlation between antibody titers in ELISA and
absorbance values in the MAb–based CAg assay.
Nevertheless the potential of the CAg–ELISA
using MAb was limited by the fact that it had a
relatively low sensitivity, compared with those
using polyclonal antiserum. Naturally polyclonal
antiserums tend to provide better sensitivity than
MAb because they can react with multiple
epitopes of thy antigen. Another major reason for

the low sensitivity observed in this study was
probably due to interfering effect of normal human
serum components on the binding of MAb or
NMIgG with SHCF(26). Indeed the in reference with
immunoassays by human serum factors has been
noted previously.

A number of parasites, including
metacestodes of Echinococcus, produce soluble
antigens which are released into host tissues and
the blood stream27. Circulating antigen has been
detected previously in three experimental larval
cestode infection, i.e. mesocestoides corti and
Echinococcus multilocular is infections of mice
CAg and CIC have been detected by ELISA in
human hydatid infections and higher levels of both
were found in turkana (Kenya) compared to uk
cases(25). An immunodiagnostic test based on an
ELISA for detection of specific CAg could be very
useful particularly as encouraging results were
obtained in detecting CAg in false negative sera
the specificity of this CAg–ELISA for human
hydatidosis needs to be assessed13, 28.

In this study, 188 serums were examined
by CAg-ELISA test to find out circulating antigen.
Twenty four serums were recognized to have HC.
On the other hand only 53 people had a surgical
operation. Department of pathology and
parasitology approved the presence of HC. In
24(45.6%) cases out of 53 which were proved to
have HC the presence of circulating larval stage
antigen was recorded by using CAg-ELISA test.
The results of this study have a close relationship
with the findings of Devi and Craig (17, 25).

Craig (Craig) observed the presence of
antigen in about 50% of the patients by using CAg-
ELISA test (13). In other study, by Gottstein using
the immunoelectrophoresis, circulating antigen
could be detected in four of 10 patients (40%) with
cystic echinococcosis (12). some works tried to
detected hydatid cyst antigens in serum. These
tests also resulted in various rates of sensitivity
and specificity, Parija 1998(29), Ravinder et al.
2000(24), Devi et al. 2003(17). This study indicated
that the antigen detection assay might be a useful
method for diagnosis of patients with hydatidosis,
although the antibody detection assay has a
relatively high sensitivity.
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