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EVALUATION OF THE ENZYME-LINKED IMMUNO-ELECTRO
TRANSFER BLOT (EITB) TECHNIQUE USING HYDATID

CYST ANTIGENS B/5 AND TOTAL IgG ANTIBODIES
IN LABORATORY DIAGNOSIS OF HUMAN HYDATIDOSIS

MB Rokni1, B Aminian2

ABSTRACT
Objective: To evaluate the validity of the Enzyme-linked Immuno-electro Transfer Blot (EITB)
technique to diagnose human hydatidosis using sheep hydatid fluid antigens and human sera
infected with hydatidosis.
Design: After preparing parasite antigen from sheep hydatid cyst fluid, all collected human sera
infected with hydatidosis and other parasitic diseases as well as normal individuals, were
analyzed by EITB test to evaluate its validity in diagnosing of hydatidosis.
Setting: Department of Medical Parasitology and Mycology, School of Public Health, Tehran
University of Medical Sciences, Iran.
Subjects: Seventy patients infected with hydatidosis confirmed by surgery, 15 with fasciolosis,
10 with toxocariasis, 15 with strongyloidiasis, 5 with amoebiasis, 10 with trichostrongylosis and
30 normal controls.
Main Outcome Measures:  The sensitivity, specificity, positive and negative predictive values of
EITB test.
Result: Using total IgG antibody isotype, the sensitivity, specificity, positive & negative
predictive values were 95%, 88.5%, 86.4%, 95.5 % 97.3%, 64.8%, 60.3% & 97.7% for antigens B&5
respectively. The total IgG antibodies in hydatidosis patients documented the parasite AgB
subunits i.e 12, 16, 23 kDa, also larger subunit of Ag5, namely 39 kDa.
Conclusion: The study showed that although, EITB method was a time consuming test, but due to
high validity could be considered as an authentic technique, especially when the diagnosis is
vague and time is not imperative.
Source of funding: Vic- Chancellery for Research, Tehran University of Medical Sciences, Iran.
Conflicts of interest: No Conflicts of interest exists.
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INTRODUCTION

Hydatidosis is an important zoonotic
infection of humans caused by larva of
Echinococcus granulosos.1 It has a world wide
distribution as well as in Iran reported through-
out the country.

In spite of much progress in various lab
facilities and imaging techniques in the world
for diagnosis of this disease,  immunologic tests
are now extensively used to supplement its
diagnosis of this disease.2 The search for
increasing assay validity has involved research
on cyst fluid fractions and individual cyst
proteins as possible diagnostic molecules.3
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Discovery of two major parasite antigens,
characterized as antigen 5 and B, resulted in a
set of  immunological tests to be evaluated as
potential approaches to diagnose human
hydatidosis.4 Serological reactivity of antigen
B has also been documented, with recent
interest focusing on its lowest 12 kDa subunit
as putative diagnostic molecule using immuno
blot analysis.5

The main purpose of this study was to
evaluate the sensitivity and specificity of the
Enzyme-linked Immuno-electro Transfer Blot
(EITB) technique using cyst antigen B and
total IgG antibodies for diagnosis of human
hydatidosis.

MATERIALS AND METHODS

Sera: Blood samples were collected from
individuals infected with hydatidosis,
confirmed by surgery in the Imam Khomeini
Hospital, Tehran, Iran, and patients with other
parasitic diseases  including 15 with fasciolosis,
10 with toxocariasis, 15 with strongyloidiasis,
5 with amoebiasis and 10 with trichostrongy-
losis. All these sera were obtained from serum
blood bank of the School of Public Health,
Tehran University of Medical Sciences, Iran.
These patients had been diagnosed based on
stool examination, ELISA, IFA as well as at
surgery, as appropriate. Control serum samples
were obtained from 30 healthy persons. The
Human Ethics Committee at the above-men-
tioned school approved the study. Informed
consent was obtained from patients or their
legal guardians.
Preparation of antigens: Unilocular hydatid cysts
were obtained from the livers of sheep killed
at local abattoirs frequently, Ahmad Abad
abattoir in Tehran. Cyst fluid was then asepti-
cally aspirated from cysts, pooled, clarified by
centrifugation at 1500 g at 4oC for 30 min, and
afterwards the supernatant was sterilized by
filtration through a Millipore filter (pore diam-
eter 0.45ì m), then it was concentrated by mem-
brane analysis in front of fan or putting in gly-
col powder (2000) at 4oC for 5-7 h and then
poured in apendorf tubes and preserved
at -20oC until used. The concentration of

antigen preparation was measured using
Bradford method.6

SDS-PAGE (sodium dodecyle sulfate –
polyacrylamide gel electrophoresis): SDS-PAGE
was preformed as described previously.7,8 The
antigens were separated by SDS-PAGE with
12% gel of 0.75 mm thickness at constant volt-
age at 110 v in the Bio Rad mini – gel appara-
tus (Bio-Rad laboratories, Richmond, CA).

The molecular mass of the antigen was
estimated by comparing the migration distance
of the sample to that of known molecular mark-
ers (electrophoresis calibration kit; pharmacia,
piscatway. NJ). Separating gel was 12%
(Acryleamid-bisacrylamid, 2M Tris [pH 8.8],
10% SDS, 10% Ammonium persulfate, TEMED
10ì m) and stacking gel was 6% (Acryleamid-
bisacrylamid, 1M Tris-Hcl [pH 6.8], 10% SDS,
10% Ammonium persulfate, TEMED 10ìm),
the ratio of acrylamide to bisacrylamid was
37.5: 1 throughout. Before electrophoresis the
dialyzed hydatid fluid was diluted 1:2 with
electrophoresis buffer and sample buffer (1M
Tris-Hcl [pH 6.8], 10% [W/V] SDS, 50% [V/
V] glycerol, 1% [W/V] bromophenol blue and
5% [V/V] 2-mercaptoethanol and boiled in
boiling water bath for 5-10 min. the final
protein concentration was between 60 and 100
μm/ml. After running antigens, in order to
visualize the protein profiles from the antigen
preparations was obtained, the gel stained
with cumassi-brilliant blue R-250 for overnight
at room temperature.
EITB: The antigens were transferred from
unstained gel to nitrocellulose membrane
using the electrophoresis method and
Akhtarian mini-transfer apparatus (Akhtarian
co; Tehran) run at 45 mA overnight. Transfer
buffer was 15.6 mM Tris-Base, 120 mM
glycine, methanol 100% [V/V].Efficiency of
transfer proteins was checked by staining
nitrocellulose membrane with 0.2% Ponceau
S (Sigma), then it was destained by washing
the paper with distilled water. The paper was
blocked by incubating with blocking solution
(3% gelatin in TBS ) for 24h at RT, TBS (Tris
buffer saline:2M Tris-Hcl [pH 7.5], 4M NaCl ).
Nitrocellulose membrane blotted antigens was



cut to strips and put in sera diluted 1:40 with
TBS and incubated for 4h in 37oÑ, the strips
were washed 3 times and then incubated in a
1:800 dilution antibody (HRP= horse- radish
peroxidas) conjugate rabbit antihuman IgG for
2 h at RT, the strips were washed and stained
with DAB (3, 3- diaminobenzidine) in H2O2.
Statistical analysis: The sensitivity, specifity and
the predictive values were calculated as
previously described.9,10

RESULTS

SDS-PAGE of the hydatid fluid performed
in reducing conditions revealed AgB and Ag5
subunits as 12, 16, 23, and 38 kDa, respectively,
not mention of some invaluable molecules.
Immunoblotting of these proteins showed that
antigens B and 5 were immunogenic (Fig-I).

The 38 kDa subunit of Ag5 was immunoreac-
tive with the majority of infected sera with
hydatidosis (68/70) and other parasitic diseases
as well as with a proportion (12/30) of
normal controls. The Table-I is a summary of
immunoreactity to the subunits of AgB/5 by
IgG from various parasitic infections. Subunit
12kDa band of AgB was highly specific for
hydatid disease (100%) while the sensitivity
was 85.3%.

Table-II shows the sensitivity, specifity,
positive and negative predictive values for AgB

subunits as 12 kDa 12 or 16 kDa  and 12 or 16
or 23 as well as Ag5.

DISCUSSION

Hydatidosis is an important zoonotic
infection of humans caused by larva of Echino-
coccus granulosus.1 Immunodiagnosis of this
disease is conducted by different serological
methods using cyst hydatid fluid. The fluid is
generally obtained from infected sheep as this
is a readily available source in most countries
where hydatid disease is common, despite the
qualitative and quantitative antigenic differ-
ences in hydatid fluid obtained from different
hosts.8 Ag5 migrates in SDS-PAGE in the area
of 37 kDa under reduced conditions. Leggate
et al (1992) attributed higher sensitivity and
specificity to immunodetection of 12 kDa mol-
ecule from AgB, when compared with a 38 kDa
molecule from Ag5.11 Many researchers
reported that in humans infected with Echino-
coccus, subunits of 12, 16, and 23 kDa of AgB
were specific for diagnosis of hydatidosis.11 But
in the present study we find that only subunit
8 or 12 is  specific. Doiz et al using subunit 39
kDa of hydatid cyst fluid by EITB method,
obtained a sensitivity of 92%, with subunit of
20 kDa, a sensitivity of 69% while with Ag5/B
the sensitivity and specificity were detected as
97% and 95.7%, respectively.12,13 Gadea et al
by EITB technique  using AgB of hydatid cyst
fluid reported the sensitivity, specificity,
positive and negative predictive value as 95.7%,
89%, 82%, and 97.6%, respectively.5  Haniloo

Figure-I:  The results of EITB using hydatid cyst fluid
and two serum samples of patient with hydatidosis (Nos:
1, 2) and one negative control serum (No: 3). On the left

shows the estimated molecular weight of bands.

Table-I: Frequency of positive and false positive
results of all infected sera and control healthy

group by EITB using hydatid cyst antigen B and 5.
Diseases No. Cases positive Cases

with subunits        positive
 of 16 or 23 or  kDa   with 38 kDa

Hydatidosis 70 66 68
Fasciolosis 15 2 10
Toxocariasis 10 1 6
Amoebiasis 5 0 3
Strongyloidiasis 15 4 9
Trichostrongylosis 10 2 6
Healthy group 30 2 12
TOTAL 155 77 114

   Pak J Med Sci   2006   Vol. 22   No. 2     www.pjms.com.pk  129

Evalution of EITB for diagnosis of hydatidosis



using different subunits of AgB/5 obtained the
sensitivity, specificity, positive and negative
predictive values of 8 kDa band of AgB as 70%,
100%,100% and 89%, correspondingly and
with 8 and 16kDa as 81%, 100%, 100% and
92.5% while with 8, 16, 22 kDa as 90.5%,
95.5%, 89%, and 93%, finally with 8, 16, 22
and 38 kDa of AgB/5 as 93.5%, 91%, 81% and
97%, in that order.14 Al-sherbiny et al, using
dipstick and EITB method for serological diag-
nosis of human hydatidosis obtained the
sensitivity and specificity as 100% and 91.4%,
in that order.15

El-Zayyat et al using AgB/5 of hydatid
cyst fluid from camel and EITB method
reported that the most diagnostic band was 21
kDa and obtained the sensitivity and
specificity of this band as 96% and 98.5%,
respectively.16 Kormaz et al for serological
diagnosis of alveolar echinococcusis cases,
using EITB method and Em70, 90 yielded the
sensitivity, specificity as 100% and 95.51%,
correspondingly.17

Xu et al using different antibodies and circu-
lating antigens and EITB method for diagnosis
of human hydatidosis only reported a low sen-
sitivity.18 While Poretti et al using subunits 8,
29 and 34 kDa of hydatid cyst fluid AgB/5 and
EITB method, accounted the sensitivity and
specificity as 91% and 97%, in that order.19

Frinder et al reported that AgB was a lipopro-
tein antigen and at reduced condition
produced fractions from 8 to 24 kDa range.20

Using purified AgB by the EITB test it was
reported that 8 kDa subunit of AgB was more
specific and less cross reactive  with other
parasitic diseases were seen.21

We conclude from the present study that
although, EITB method is a time consuming
procdedure but due to its high validity it could
be considered as an authentic diagnostic
technique, especially when the diagnosis is
vague and time is not imperative.
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