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ABSTRACT 

Hydatid cyst fluid has been used as a source of antigen for the serodiagnosis 

of Echinococcus granulosus infection. Due to cross-reactions with antigens shared 

by other helminthes, the specific antigen from hydatid cyst fluid was purified by 

many workers. We used a relatively simple technique for purification of specific 

antigen from sheep hydatid cyst fluid. Isopycnic ultracentrifugation with 30% 

KEr was used followed by SDS-PAGE to check the purity of the antigen. The 

antigen was of 48 kDa and used in ELISA and IRA with high sensitivity and 

specificity. 
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INTRODUCTION 

Echinococcosis is caused by the larval stage of vari
ous cestode species of the genus Echinococcus Spp.I,2 
Two of these parasite species are widely prevalent and 
may cause severe disease in humans: E. granulosus, the 
causative agent of cystic echinococcosis and E. 

multilocularis which may proceed to alveolar echinococ
cosis.3 As diagnosis by clinical symptoms and scanning 
alone is often difficult and confusing, a battery of sero
logical tests are required to corroborate the evidence 
reached.4.5,6 The cyst fluid has been used as a source of 
antigen for serodiagnosis, but due to cross-reactivity with 
antigens shared by other helminthes 7.8 the serological 
results have not been very reliable. 

Many attemps have been made to purify the specific 
antigen from hydatid cyst fluid.9 In 1971, Oriol used af
finity chromatography and gel filtration to purify 2 ma
jor antigens 4 and 5.10 In 1977 Piantelli et al. reported 
that antigen 4 was comprised of two subunits of 67 kDa 
and antigen 5 of 3 subunits below 20 kDa." In 1989, 
Fadwa et al. using hydrophobic gel chromatography, 
anion exchange and gel filtration chromatography puri
fied two glycoproteins of 20 kDa and 48 kDa.12 As puri
fication of specific antigens of E. granulosus involved a 
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number of steps with different types of chromatography, 

we decided to use a novel and simple method for its pu
rification to increase the sensitivity and specificity of 
the serodiagnostic tests in use. 

MATERIAL AND METHODS 

Preparation of crude antigen 

Sheep hydatid cyst fluid was collected from lung and 
liver cysts from infected sheep at a slaughterhouse 
(Tehran, Iran). The fluid from the organs was pooled 
and filtered through 0.45 !J.m and 0.22 !J.m filters 
(Millipore) successively and stored at - 70°c' 

Hydatid sera 

Fifty-three serum samples from surgically proven 
cases of E. granulosus and fifty-three serum samples 
from healthy Iranian students as controls were used. 

Seven serum samples from patients with high titers of 
fascioliasis and seven samples from toxoplasmosis pa
tients were used for cross-reactivity studies. All these 
heterologous sera had high titers as determined by en
zyme-linked immunosorbent assay (ELISA).21 

Purification of antigen 

Isopycnic ultracentrifugation 15 was carried out on 200 
mL of filtered sheep hydatid fluid containing 660 !J.g/ 
mL of protein as estimated by Lowry's method. 16 This 
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Table I. Specificity and sensitivity of ELISA using specific antigen against hydatid cyst. 

Type of test Patient s erum 

Total No. No. Pos. No. Neg. %Pos. Total No. 

TFA 35 32 3 91.4 53 

ELISA 35 34 1 97.1 53 

IHA 35 32 3 91.4 53 

was mixed with 30% potassium bromide (KBr) and ul
tracentrifugation was carried out in a Beckman centri
fuge (XL-90) at 100.000g for 20h at 10°C. 10 mL frac
tions were collected and numbered from higher density 
to lower density and the protein content of each was es
timated at 280 nm by a spectrophotometer (Perkin-Elmer 
5505). The antigen content was estimated by counter 
current immunoelectrophoresis (CCIE).17 Fractions con
taining the antigen were mixed together and isopycnic 
ultracentrifugation carried out as described before. Frac
tions were collected and tested as detailed and the ones 
containing the antigen were analyzed by sodium dodecyl 
sulfate polyacrylamide gel electrophoresis (SDS
PAGE).IX 

Counter current immunoelectrophoresis (CCIE) 

CCIE was performed with 1% agarose prepared in 
veronal acetate buffer. pH 8.2. Staining was done in 0.5% 
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amido black. 

SDS-polyacrylamide gel electrophoresis (SDS-PAGE) 

SDS-PAGE was carried out under reducing conditions 
by the method of Laemmeli; 18 with 2.5 %  gel for stacking 
and 10% resolving gel with Tris-HCI in a discontinuous 
buffer system using standard molecular weight markers. 
The run was performed in Tris-glycine pH 8.3 with 250 
V for 4h. The gel was fixed and proteins detected by 
silverl9 and glycoproteins by the method of periodic acid 
Schiff's staining.20 

Enzyme linked immunosorbent assay 

ELISA was done by the method of Hira et al.21 5 .0 
and 2.5 IlgimL of purified antigen was coated overnight 
at 4°C at the bottom of a microtiter po]yacetylene plate 
(NUNC) in 0.5 M carbonate-bicarbonate buffer, pH 9.6. 
After washing with PBS (pH 7.2) containing tween 20, 
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Fig. 1. First step of KBr purification of specific antigen of E. gran III os liS. 
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Fig. 2. Second step of KBr purification of specific antigen of E. granulosus. 

100 ilL of patients' and normal sera diluted to 1: 10 1 and 
1:201 were poured in the coated wells and incubated at 
37°C for Ih. 100 ilL peroxidase conjugated anti-human 
IgG was poured after washing the wells and then sub
strate was added and absorbance readings taken at 492 
nm. Cutoff was calculated by addition of negative mean 
with standard deviations of negative means. Positives 
were those whose absorbance was more than 10% above 
cutoff value. 

Ind irect hemagglutination test (IHA) 

19 mL of 1: 20,000 tannic acid was added to 1 mL 
packed Alseviers' sheep red blood cells (SRBC). After 
washing with PBS, to one volume of packed SRBC, five 
times the volume of optimized antigen and 4 mL PBS 
was added and incubated at RT for 30 min. Red cells 
were washed with 1 % normal rabbit serum (NRS) and 
then a suspension of 2.0-5% SRBC was prepared in 1 % 
NRS. In each V-shaped microtiter plate well 25 ilL in
activated patient's serum and 25 ilL cell suspension were 
added. Results were seen after incubation for 2h at RTY 

RESULTS 

Purification of the antigen 

After the first ultracentrifuge it was seen that the last 
four fractions with the lightest density contained the spe
cific antigen of hydatid cyst as detected by CCIE (Fig. 
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1). The ultracentrifuge was repeated once more and the 
last four fractions with the least density were seen to 
contain the antigen required by CCIE (Fig. 2). The frac
tions were pooled and purity of the antigen checked by 
SDS-PAGE. Two bands of approximately 48 kDa and 
35 kDa were detected by silver staining method (Fig. 3). 
The antigen was a glycoprotein as shown by PAS stain
ing. This antigen was deemed as a specific antigen for 
hydatid cyst and used in ELISA for detection of hydatid 
antigen in patient antiserum. 

From 35 patient serum samples 3 4  were proven posi
tive and 52 out of 53 samples of controls turned out to 
tie negative (Table I). No cross-reactivity was seen with 
fasciola, Treponema pallidum, Entamoeba coli, Giardia 

lamblia or toxoplasma positive samples. As can be seen, 
specificity of the antigen in ELISA is 98.1 % and sensi
ti vity is 97.1 % (Table I). 

The pure antigen was used for indirect hemaggluti
nation test on 35 patients' sera out of which 32 patients 
were proven positive and out of 53 controls 50 were nega
tive (Table II). Hence, the sensitivity of this test is 91.4% 
and the specificity is 94.3%. 

DISCUSSION 

Using a relatively simple technique of two-step isopy
cnic ultracentrifugation, the specific antigen for hydatid 
cyst was purified. IS The antigen contained two bands of 
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48 kDa and 3 5  kDa as detected by silver staining 
method. 19 The antigens were glycoproteins, the 48 kDa 
band was proven to be specific for hydatid cyst, and the 
35 kDa antigen was a minor impurity. Fadwa et a1.8 us
ing a three step chromatography system with different 
ion exchange, hydrophobic and gel filtration column pu
rified two antigens of 48 kDa and 20 kDa. According to 
Fadwa8 the 48 kDa antigen is a glycoprotein and shows 
33% cross-reactivity with sera of patients infected with 
E. multilocularis. It is quite likely that our antigen is 
similar to the one purified by Fadwa et ai, considering 
its nature and molecular weight. 

For ELISA, a comparison was carried out between 
total hydatid cyst fluid and purified antigen as coating 
antigen on the plate. It was seen that, whereas for the 
cyst fluid about 20 Jlg/mL was used, the pure antigen 
required only 5 Jlg/mL for detection of antibody in pa
tients' sera. Specificity of ELISA by total fluid is 96% 
and its sensitivity is 81.1 %, while specificity and sensi
tivity of pure antigen were 98.1 % and 97.1 % respectively. 
Rira et aUI used antigen 5, and by using 5 Jlg/mL as 
coating antigen in ELISA showed 98.28% and 98.18% 
specificity and sensitivity. 

For IRA, sensitized sheep red cells were coated with 
purified antigen and out of 35 patients' antisera 32 were 
positive. Out of 53 healthy controls, 50 were negative; 
hence, sensitivity and specificity were 91.4% and 94.3% 
respectively. Rira et a1. 22 using arc 5 to coat sensitized 
sheep red blood cells achieved 96.36% sensitivity and 
93.1 % specificity for IRA. Njeruh et al. 23 used a lipo
protein heat resistant partially purified antigen and 
achieved 88% sensitivity showing no cross-reactivity to 
other parasitic and bacterial antigens. 

Recently, concavalin A affinity chromatography was 
used for purification of a 42KDa band; 14 in fact, the au
thors have claimed that purification procedures could 

�45KD 
---30.1 KD 
_- 20.1KD 

Fig. 3. SDS PAGE of specific hydatid cyst antigen. 
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affect the diagnostic value of antigens with identical be
havior in SDS-PAGE. The sensitivity of the 42 kDa band 
was 95% for E. granulosus and 100% specific for hy
datidosis. The 8 kDa band accepted recently for diagno
sis by WR023 was 91 % specific for E. granulosus and 
100% for hydatidosis. The 48 kDa antigen purified in 
this study proved to be 98.1 % specific and 97.1 % sensi
tive by ELISA for Echinococcus granulosus and 100% 
specific for hydatidosis. It can be concluded that the an
tigen can be used with high sensitivity for ELISA and 
IRA test with little probability of cross-reactivity with 
other parasites. 
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