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Abstract: This study aimed to evaluate sandwich ELISA and dot-ELISA for diagnosis of human
cycticechin ococcosis by the detection of circulating crude protoscolex antigen (CPA) in serum samples
collected from highly endemic areas in Egypt. The CPA used was obtained from lung and liver cysts of sheep
and camel and injected in rabbits to raise specific polyclonal antibodies (pAb) against E. granulosus. The
sensitivity, specificity, PPV and NPV of dot-ELISA were higher than those of sandwich ELISA in both of human
and animal cases. In both techniques, cross reaction with fascioliasis and other parasites was observed. In
conclusion, although these two tests had similar results, dot-ELISA was more acceptable with respect to its
higher sensitivity and simplicity infield practice. Moreover, antigen detection assay might be a useful approach
for assessment of the efficacy of treatment especially after removal of the cyst.
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INTRODUCTION

Echinococcosis is a cosmopolitan parasitic chronic
zoonosis caused by adult or larval stages of cestodes
belonging to the genus (Family:
Taeniidae). Larval infection (Hydatid disease;
hydatidosis) is characterized by long-term growth of
metacestode (Hydatid) cysts in the intermediate host.
In  Egypt, human cystic hydatidosis (Cystic
echinococcosis, CE), results from infection with larvae
of the dog tapeworm E. granulosus, is recognized in
slaughtered livestock by veterinarians. However, there is
no formal information about human CE infection rates;
therefore mass screening using reliable diagnostic tools
to assess CE endemicity among high-risk populations is
of immense importance.

Serological tests for diagnosing hydatid
infections in people living in endemic areas are useful
because of the ease of performance and low  cost.
On the other hand, radiological techniques are often
expensive or are not available in many endemic areas
[1]. The presence of raised specific antibody titers

Echinococcus

in patients with CE has been  assayed by various
techniques, such as indirect hemagglutination or latex
agglutination, immunoelectrophoresis, complement
fixation, immunoenzymatic and indirect fluorescent
antibody tests [2,3]. Each has been shown to give
various proportions of both false positive and false
negative results, but often with  considerable
variation between laboratories [2,4,5]. In addition, the
enzyme-linked immunosorbent assay (ELISA) is
considered an effective method overall to evaluate the
serological immunostatus of patients [5,6]. The most
common antigenic sources used for the
immunodiagnosis of echinococcal disease are hydatid
cyst fluid (HCF), somatic extracts and excretory-secretory
(E/S) products from protoscoleces or adults of E.
granulosus.

This study aimed to detect circulating protoscolex
antigens (CPA) of E. granulosus in both patients and
naturally infected animals sera collected from highly
endemic areas in Egypt; and to compare between
sandwich ELISA and dot-ELISA as an immunodiagnostic
assay.
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MATERIALS AND METHODS

Animals: New Zealand white male rabbits,
(~1.5 Kg, about 2 months age from rabbit research unit
(RRU), Agriculture Faculty, Cairo University), were
examined before the experiments and found free from
parasitic infection for production of the E. granulosus
polyclonal antibodies (pAb) [7]. Rabbits were housed in
the animal house of Theodore Bilharz Research Institute
(TBRI), Giza, Egypt under standard laboratory care at
21°C, 16% moisture, filtered drinking water with additional
salts 1cm/5 liter and vitamin 1ecm/10 liter. Diet contains
15% protein, 3% fat and 22% fiber. Animal experiments
were carried out according to the internationally valid
guidelines.

Study Population: Sera from 42 patients and 127 naturally
infected animals with hydatosis, confirmed by radiological
and serological test, were obtained from highly endemic
areas in Egypt. Controls (20 human volunteers and 30
healthy animals) showed no abnormality on medical
examination and had no antibody to E. granulosus by I1gG
ELISA commercial kits from Pharmacia. Groups with other
parasite infection are shown in Table 1.

Parasites: Hydatid cysts were removed from livers and
lungs of sheep and camel from an abattoir in Cairo
governorate and were transferred to the laboratory in
TBRI in Hanks' buffer.

Preparation of Parasite Antigen: Protoscoleces were
collected from fresh fertile cysts and viability was
determined by the vital coloration approach with 0.2%
eosin staining according to Rafiei and Craig [8]. HCF was
collected, clarified by centrifugation at 10,000 x g at 4°C
for 60 min, dialyzed against phosphate buffer saline (PBS)
pH 7.2, 10-fold concentrated with a collodion bag
ultrafiltration apparatus (Sartorius GmbH, Gottingen,
Germany) and lyophilized until use. The protein content
measured according to Bradford dye-binding
procedure [9].

was

Assessment of Reactivity of Protoscolex Antigen of
E. granulosus by Indirect ELISA: This method was
performed, with some modifications from the original
method of Engvall and Perlman [10].

Production and Purification of Polyclonal Antibodies:
Blood samples were collected from healthy rabbits before
injection and examined with ELISA for checking for
E. granulosus antibodies and cross reactivity with other
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Table 1: Study population

Groups Human Animals
Healthy controls 20 30

E. granulosus 42 127
S. mansoni 8 16
Hookworm 8 12

F. gigantica 8 9

parasites, according to Gubadia and Fagbemi [11].
New Zealand white rabbits were immunized with crude
protoscolex antigen, aslmg protoscolex antigen mixed
with equal vol. of complete Freund's adjuvant (CFA),
(Sigma), intramuscular injection (i.m) at four sites to each
rabbit in entire course of immunization. Two weeks (wk)
after primary dose, boosting dose as 0.5 mg antigen
emulsified in equal vol. of incomplete Freund's adjuvant
(IFA), (Sigma). Another 2 boosting doses were given at
weekly intervals, according to Fagbemi ef al. [12].

After three days from last dose, rabbit serum
containing anti-E. granulosus 1gGpAb was fractionated
and kept at -20°C. The produced IgGpAb was purified
using 50% ammonium sulfate precipitation [13],caprylic
acid treatment [14] and DEAE-ion exchange
chromatography [15].The protein content was estimated
by a Bio-Rad protein assay [9] and the purity of the
produced IgG was identified by SDS-PAGE according to
Laemmli [16]. The IgGpAb was HRP conjugated according
to the periodate method of Tijssen and Kurstak [17].The
reactivity of anti-protoscoleces antigen IgGpAb against
Echinococcus antigens was assessed using indirect
ELISA [10].

Detection of Circulating Protoscolex Antigen in
Patients' and Animals' Sera by Sandwich ELISA: The
microtitration plates were coated with 100 pl/well of 1/500
purified IgGpAb, incubated overnight at room temperature
and washed 3 times with 0.1 MPBS/T, pH 7.4. Wells were
blocked with 100 pl/well of 2.5% FCS/PBS/T, incubated for
2 hr at 37°C and washed 3 times with PBS/T. Hundred ul
of serum samples (From human and animals) was pipetted
into the wells in duplicate, incubated for 2 hr at 37°C and
washed 3 times. Hundred pl/well of peroxidase-conjugated
IgGpAb diluted 1/250 was added, plates were incubated
for 1 hr at room temperature. The plates were washed 5
times with washing buffer and the assay was completed
according to Engvall and Perlman [10].

Detection of Circulating Protoscolex Antigen in
Patients' and Animals Sera by Dot-ELISA: Dot-ELISA
was performed according to Boctor et al. [18]. The
prewetted nitrocellulose membrane (NC) was transferred
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to the Bio-Dot apparatus and washed once with 0.6
carbonate coating buffer for 5 min. NC were coated with
10 pl of purified IgGpAb diluted 1/500 in carbonate buffer.
The strips were air-dried for 30 min and washed trice with
PBS/T. Strips were blocked by 10 ul PBS (pH 7.2
containing 2% BSA), incubated for 3 hr at room
temperature and washed 3 times with PBS/T. 10 pl of 1:10
dilution of positive and negative sera (From human and
animals) was added; then strips were incubated for 1.5 hr
at 37°C with constant shaking and washed with PBS/T 3
times.This is followed by the addition of HRP conjugated
IgGpAb at a dilution of (1/250) and incubation of strips for
15-45 min at 37°C in dark with constant shaking. The NC
membrane was removed from the Bio-Dot apparatus and
washed 5 times with PBS/T, followed by 2 times washing
with PBS only. Then NC membrane immersed in substrate
solution (DAB). The reaction was stopped, just after
development of color, with cold dist. H,O.

Key Features in Reliability of Test Results: Assay or test
specificity and sensitivity can be selected and adjusted to
meet the needs of a clinician for the diagnosis and
monitoring of a disease. This may be accomplished by
changing the selection of the reference value (i.e. cut-off)
for the particular test [19].

Sensitivity= (no. of true +ve cases/ no. of true +ve
cases + no. of false -ve cases).

Specificity= (No. of true -ve cases/ no. of true -ve
cases + no. of false +ve cases).

Positive predictive value (PPV) = (No. of true +ve
cases/ no. of true +ve cases + no. of false +ve cases).
Negative predictive value (NPV) = (No. of true -ve
cases/ no. of true -ve cases + no. of false -ve cases).

RESULTS

Estimation of Total Protein Content of Protoscolex
Antigen: CPA obtained from hydatid cyst fluid contains
8 mg/ml of total protein as measured by Bio-Rad protein
assay while it was 4.6 mg/ml after precipitation.

Reactivity of Protoscolex Antigen of E. Granulosus by
Indirect ELISA: The antigenicity of protoscolex antigen
was tested by indirect ELISA technique. Serum samples
from E. granulosus infected human and animals gave a
strong reaction against protoscolex antigen with mean OD
reading equal to 2.09 and 2.26, respectively (Table 2).
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Table 2: Reactivity of hydatidprotoscolex antigen by indirect ELISA
OD readings at 492 nm (m + SD)

Parasite antigen Human Animal

E. granulosus 2.09+ 0.40 2.26+0.37
S. mansoni 0.21 £0.31 0.17+ 0.09
F.gigantica 0.21+£0.14 0.20+0.14
Hook worm 0.23+£0.13 0.21£0.14

OD= Optical density; m= mean; SD= Standard deviation.
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Fig. 1: Elute profile for chromatography of IgGpAb on
DEAE  sephadex A-50 ion  exchange
chromatography.

Production of Anti-E. granulosus IgGpAb Against
Protoscolexantigen: At the beginning of experiments, test
blood samples were withdrawn from rabbits and tested for
the presence of specific anti-E. granulosus antibodies by
indirect ELISA. An increasing antibody level started 1 wk.
after the first booster dose. Three days after the 2™
booster dose immune sera gave a high titer against
protoscolex antigen with OD of 2.97 at 1/500 dilution.

Purification of Rabbit Anti-E. granulosus 1gGpAb:
The total protein content of crude rabbit serum containing
anti-E. granulosus antibody was 12.5 mg/ml. Using the
50% ammonium sulfate precipitation method, the protein
content was 4.4 mg/ml, while following 7% caprylic acid
precipitation method, the content dropped to 2.6 mg/ml
and finally, the protein content of highly purified anti-E.
granulosus I1gGpAb subjected to ion exchange
chromatography method (DEAE sephadex A-50 ion
exchange chromatography) was 2 mg/ml. Figure(1) shows
the OD,y, profile of the antibody fractions obtained
following purification by DEAE Sephadex A-50 ion
exchange chromatography. The eluted antibody is
represented by a single peak with maximum OD value
equal to 1.145 at fraction number 7.

Characterization of anti-E. granulosus IgGpAb by
SDS-PAGE: The purity of IgGpAb after each steps of
purification was assayed by 12.5%SDS-PAGE under
reducing condition. The purified IgGpAb was represented
by H- and L-chain bands at 50 and 31 kDa, respectively.
The pAb appears free from other proteins (Fig. 2).
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Fig. 2: 12.5% SDS-PAGE of anti-E. granulosus 1gGpAb
before and after purification (Stained with
coomassie blue).

Lane 1: Molecular weight of standard protein.

Lane 2: Anti-E. granulosus IgGpADb before purification.

Lane 3: Purified IgGpAb after 50% ammonium sulfate

treatment.

Lane 4: Purified IgGpAb after 7% caprylic acid treatment.

Lane 5: Purified IgGpAb after ion exchange

chromatography.

Table 3: Reactivity of rabbit anti-E.granulosus IgGpAb against many
parasitic antigens by indirect ELISA (OD reading= 492 nm).
OD readings at 492 nm (m=+ SD)

Parasite antigen Human Animal

E. granulosus 2.11+0.152 2.51 + 0.049
F.gigantica 0.263+0.224 0.276 + 0.031
S. mansoni 0.342 +0.201 0.232 + 0.028
Hookworm 0.217£0.112 0.184 + 0.017

OD= Optical density; m= mean; SD= Standard deviation.

Reactivity and Specificity of anti-E. granulosus 1gGpAb
Against Protoscolex Antigen and Other Parasitic
Antigens by Indirect ELISA: The purified anti-
E.granulosus 1gGpAb diluted in PBS/T buffer gave a
strong reactivity against protoscolex antigen. The mean
OD reading at 492 nm for E. granulosus was 2.11 and
2.51 for human and animal sera samples, respectively
(Table 3).

Serological Application of Sandwich ELISA for Detection
of Cystic Hydatidosis:

In Human: The mean OD values of E. granulosus infected
group (2.230 =+ 0.358) were significantly higher than both

Table 4: Detection of circulating protoscolex antigen in sera of human and animal subjects infected with E. granulosus or other parasite in comparison to

healthy control.

Human Animals

Positive cases Negative cases Positive cases Negative cases
Groups No. X+ SD No. X+ SD Groups No. X+ SD No. X+ SD
Healthy control (n=20) 20 0.209 + 0.121 Healthy control (n= 30) 30 0.273 £0.198
E. granulosus (n=42) 38 2.230+0.358  4%* 0.279+0.119  E. granulosus (n=127) 112 1.980+0.326  15** 0.311+0.117
S. mansoni (n= 8) 2% 0.519+0.193 0.231+0.108  S. mansoni (n=16) 5* 0 0.619+0222 11 0.219+0.149
Hookworm (n= 8) 1* 0.659 +£0.139 0.311+0.152 Hookworm (n=12) -- - 12 0.275 +0.091
F. gigantic (n=18) 2% 0.622 +0.233 0.257+0.180  F. gigantica (n=9) 1% 0433+£0.251 8 0.301 +£0.109
*false positive result **false negative result
Table 5: Detection of circulating protoscolex antigen in animals and human sera infected with E. granulosus or other parasites.

Positive cases Colour score

Groups No. Human No. Animals
Healthy control 20 - 30 -
E. granulosus 39/42 117/127
Light infection 13 ++ 35 ++
Moderate infection 7 +++ 25 +H+
Heavy infection 19 ++++ 57 -+
Other parasite 4/24 6/37
F. gigantica 4/8 + 2/9
S. mansoni 0/8 - 4/16
Hookworm 0/8 - 0/12 -
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Table 6: Sensitivity, specificity, PPV and NPV of sandwich ELISA and
dot-ELISA used for detection of protoscolex antigen in serum
samples of E. granulosus infected animals and human.

Sandwish ELISA Dot-ELISA
Keyfeatures Human Animal Human Animal
Sensitivity 90.5% 88.2% 92.9% 92.1%
Specificity 88.6% 91.1% 90.9% 91.1%
PPV 88.4% 94.9% 90.7% 95.1%
NPV 90.7% 80.3% 93.2% 85.9%

the negative control group (0.209 + 0.121) and the other
parasites groups. Four out of 42 E. granulosus infected
patient showed false negative results and the sensitivity
of the assay was 90.5%. All healthy controls were below
the cut off value (0.41) while 5 out of 24 patients infected
with other parasites gave a false positive result recording
88.6% specificity (Table 4).

In Naturally Infected Animals: The cut off value was
0.37 and the mean OD values of E. granulosus infected
animals group (1.980 + 0.326) was significantly higher than
both the negative control group (0.273 £ 0.198) and other
parasite group. 112 cases were detected as positive
samples of E. granulosus infected animals from 127 cases.
The false negative 15 samples were among the light
infection subgroup and the sensitivity of the assay
was 88.2%, while 6 false positive result out of 37
(Other parasites group) recording 91.1% specificity
(Table 4).

Detection of Circulating Protoscolex Antigen in
Human's and Animal's Sera by Dot-ELISA: Positive
reaction was determined by the appearance of clearly
defined coloured dot around the sites of antigen.
The reaction was considered negative, when the
nitrocellulose strips had no coloured dots. According to
intensity of developed colour, infection has been
classified into heavy, moderate and light infection
(Table 5). In human echinococcosis cases, the colour
intensity score was ++++, +++ and ++ in sera of heavy,
moderate and light infection group, respectively. In other
parasite groups, 4 out of the 8 F. gigantica cases gave
false positive results; while S. mansoni and hookworm
were completely negative (0% positivity). In animals'
groups (Table 5), we recorded 57 heavy infected cases,
while moderate and light infection were recorded in 25
cases and 35, respectively. In other parasite groups, 2 out
of the 9 F. gigantica and 4 out of the 16 of S. mansoni
gave positive results, while hookworm was completely
negative (0% positivity).
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Key Features in Reliability of Test Results: The
sensitivity, specificity, PPV and NPV of sandwich ELISA
were 90.5%, 88.6%, 88.4% and 90.7%, for human sera,
while for animal sera were 88.2%, 91.1%, 94.9% and 80.3%,
respectively. In case of dot-ELISA the sensitivity, 92.9%,
92.1% for human and animal respectively, were higher
than that of sandwich ELISA. The same was noticed with
specificity, PPV and NPV (Table 6).

DISCUSSION

In spite of the advances made in diagnosis of
bacterial, viral and protozoan diseases, methods have to
be renewed to be more rapid, sensitive and specific.
During the past few years, there has been increased
interest in the diagnosis of parasitic diseases using
techniques, which are rapid, simple and inexpensive.
Conventional serological tests such as indirect
haemagglutination [20], complement fixation[21], counter
immunoelectrophoresis [22] and immunofluorescence
[23,24] are tedious, difficult to standardize, conduct and
interpret. Also, the reagents are consumptive and require
highly trained technicians as as expensive
instruments such as fluorescent microscope.

Serodiagnosis of cystic echinococcosis (CE) in
sheep, the main intermediate host of E. granulosus, has
been carried out using hydatid cyst fluid and crude
parasite antigens [3,25]. However, poor antibody
responses to infection and cross-reactions with other
Taeniid  species (Mainly Taeniahydatigena and
Taeniaovis) are often obtained. The sensitivity of the
antibody test with sera from E. granulosus is was poor
[26].

Human CE is common in countries where sheep and
cattle rearing constitute an important industry. As
diagnosis of this disease by clinical symptoms and
scanning alone is often difficult and confusing, some
reliable and sensitive serological tests are required to
corroborate the evidence reached [27].

For the time being, specific diagnosis of cystic
hydatid disease is based on immunological methods
supplemented with radiological and ultrasound
Immunodiagnosis can also play an
important complementary role in diagnosis of human
echinococcosis [28-30]. It is useful not only in primary
diagnosis but also for follow-up of patients after surgical
or pharmacological treatment. Additional advantages of
immunodiagnosis include screening of large populations
in communities from endemic areas, rapid testing of
individuals in remote areas where imaging equipment may

well

examinations.
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not be readily available, for follow-up monitoring of
subjects in endemic areas and for confirmation of CE or
AE cases when physical imaging does not provide
a definitive diagnosis [31,32].

However E. granulosus antibody detection often
lacks specificity due to the presence of the antibody
response after effective removal of the cyst using surgery
or chemotherapy, antibody detection
differentiate between active and past infection. In
addition, they can cross react with other helminthes.
Cross-reactivity with antibodies from other infections may
be one reason for this false-positivity [33-35]. Antigen
is far more superior to antibody detection test as they can
provide a specific parasitic diagnosis [36]. Antigen
detection has been developed as an alternative for
echinococcosis diagnosis [37]. Detection of parasite
antigen also helps to demonstrate the effect of treatment
and has a high specificity [38].

In this study, two immunological assays useful for
the diagnosis of human cystic hydatidosis
described. We develop an antigen-based ELISA assay
using crude antigen to measure the levels of circulating
protoscolex antigens (CPAs) in infected serum samples
collected from highly endemic areas in Egypt. The antigen
used was a crude hydatid fluid isolated from living
protoscolex cysts and used in production of pAb against
it. This IgGpAb was used in development of two antigen-
based ELISA methods for detection of protoscolex
antigen of E. granulosus in serum samples of human and
naturally infected sheep. The protein content of the
produced protoscolex antigen was 4.6 mg/ml.

The antigenicity of crude antigen was tested by

SO cannot

Wwere

indirect ELISA technique. A strong reaction, against
protoscolex antigen with mean OD reading equal to 2.09
and 2.26, was recorded with sera from human and
naturally infected animals, respectively. New Zealand
white rabbits were immunized with crude protoscolex
antigen. Three days after the 2™ booster dose immune
sera gave a high titer against protoscolex antigen with
mean OD of 2.97 at 1/500 dilution. This was followed by
purification of pAb by 50%
precipitation method, 7% caprylic acid precipitation
method and DEAE sephadex A-50 ion exchange
chromatography. The total protein of
produced anti-E. granulosus IgGpAb was 2mg/ml. In
12.5% SDS-PAGE, The purified IgG was represented by
H- and L-chain bands at 50 and 31 kDa, respectively; it
appears free from other proteins.

ammonium sulfate

content
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In the present study, the sensitivity of sandwich
ELISA and dot-ELISA in infected human sera was 90.5%
and 92.9%, respectively. While in naturally infected
animals, it was 88.2% and 92.1%. On the other hand, the
specificity results of sandwich ELISA in human and
animal cases (88.6, 91.1 respectively) was lower than that
of dot-ELISA. The PPV of dot-ELISA, 90.7% and 95.1%
for human and animals, respectively, was higher than that
of sandwich ELISA. Again, NPV achieved a higher result
with dot-ELISA.

Our results are in agreement with those of Kanwar
and Vinayak [39], which reported that, the sensitivity,
specificity and diagnostic efficacy of detection of
circulating antigens in acid treated serum samples
was 100% by ELISA. Simsek and Koroglu ez al. [40]
that, sensitivity and specificity of EITB
assay were determined as 88% and 84% whereas
corresponding rates for sandwich ELISA were 60%
and 94% respectively. Lawn et al. [37] reported that, the
using of crude horse hydatid cyst fluid as an antigen
better than IgG in diagnosis. Sadjjadi et al. [41] used
crude antigen for the diagnosis of human hydatidosis and
the specifity was 98.0%. In 1996, Abdel-Hafez and Hady
[42] compared three tests: ELISA, CIEP and IHA using
crude and purified antigen. According to Abdel-Hafez
report, ELISA had the lowest cross-reaction with
sensitivity of 68%, but in all tests similar to our study,
crude antigen showed higher sensitivity than the purified
one. On other hand, another studies indicated that, the
antigen-purification method reduced the risk of crossed
reactions  with leishmaniasis  or
toxoplasmosis [43] schistosomiasis, filariasis [44] or other
diseases [45].

Devi and Parija [46] showed that the latex
agglutination test (LAT) using polystyrene latex particles
(0.81 pm) coated with hydatid pAb is able to detect the
circulating hydatid antigen in both undiluted sera and in
sera diluted to 1:32 in patients with CE. The LAT showed
a sensitivity of 72% and a specificity of 98% in the
diagnosis of CE compared with a sensitivity of 83% and
a specificity of 98% for the Co-A test in the detection of
circulating hydatid antigen in serum.

Saha [47] found that isolation,
purification and characterization of hydatid cyst fluid
antigen of sheep showed that the SCHCFA as
66.5 kDa and 60.2 kDa polypeptides are immunoreactive
which may be wused for immunodiagnosis of
echinococcosis in sheep.

showed

cysticercosis,

et al
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Our results are in agreement with those of
Mohammad et al. [48], who evaluated dot-ELISA for
detection of circulating hydatid antigen in the serum
using anti-echinococcal hyperimmune rabbit sera. They
reported that, by using crude antigen of HCF, the
sensitivity for the ELISA and dot-ELISA was 92.22% and
100%, respectively. The high sensitivity of dot-ELISA is
due to that nitrocellulose paper can detect trace amounts
of antigen. The specificity of both tests was
98.75%.These results showed that dot-ELISA is relatively
better than ELISA. The above results are comparable to
Wang et al. [49] that used antigen from HCF and showed
that dot-ELISA was strongly positive in serologically
confirmed patients. Also, Rogan et al. [44] have reported
a sensitivity of 94% and specificity of 90.5% using
dot-ELISA with antigen B as a field test for diagnosis of
hydatid disease in the Turkana region, located in
north-west of Kenya. This test was rapid and the result
was obtained within 30 min of testing with 50 ul of whole
blood sample. In another study conducted in Egypt,
Romia et al. [50] have reported a sensitivity of 88% and
specificity of 96.9% by ELISA in 18 patients with hydatid
disease and 32 blood donor controls.

In conclusion, antigen detection assay is superior
and more sensitive than antibody detection assay
specially in diagnosing active infection where hydatid
cysts are predominant. Antigen detection assay might be
a useful approach for assessment of the efficacy of
treatment especially after removal of the cyst. Further
studies are recommended to improve the diagnostic
efficacy of antigen based ELISA method by using a
highly purified recombinant antigen. Sandwich ELISA and
dot-ELISA techniques appear to be sufficiently sensitive
assays for the detection of human echinococcosis.
Dot-ELISA is a simple fast and cheap method with an
agreement rate of 90% compared to sandwich ELISA test.
It can easily replace sandwich ELISA for diagnosis of
toxoplasmosis even in field screening studies. Moreover,
dot-ELISA was more acceptable with respect to its higher
sensitivity and simplicity in practice.

REFERENCES

1. Varela-Diaz, V.M., E.A. Guarnera and E.A. Coltorti,
1986. Ventajaslimitaciones de los
métodosinmunologicos y de deteccion
porimagenespara el diagnostic de la hidatidosis.
BolOficinaSanitPanam, 100: 369-386.

156

2.

10.

11.

12.

Rickard, M.D. and M.W. Lightowlers, 1986.
Immunodiagnosis of hydatid disease. In: Thompson
RCA, editor. The biology of echinococcus and
hydatid disease. London: George Allen and Unwin,
pp: 217-249.
Lightowlers, M.W.
Echinococcosis/
immunological

and B. Gottstein, 1995.
hydatidosis: antigens,
and molecular diagnosis. In:
Thompson RCA, Lymbery A.J, editors. Echinococcus
and hydatid disease. Oxon: Cab International,
pp: 376-380.

Macpherson, CN.L. and P.S.
Echinococcus: a plague
Macpherson CNL, Craig PS, editors. Parasitic
helminths and zoonoses in Africa. London: Unwin &
Hyman, pp: 25-53.

Zarzosa, M.P., A. Orduna and P. Gutierrez, 1999.
Evaluation of six serological tests in diagnosis and
postoperative control of pulmonary hydatid disease
patients. Diagn. Microbiol. Infect. Dis., 35: 255-262.
Farag, H., D. Bout and A. Capron 1975. Specific
immunodiagnosis of human hydatidosis by the
enzyme linked immunosorbent assay (ELISA).
Biomed. 23: 276-278.

Abdel-Rahman, E.H. and K.N. Abdel-Megeed, 2004.
Fasciolagigantica: immunization of rabbits with
proteins isolated from coproantigen. J. Egypt. Soc.
Parasitol., 34: 631-642.

Rafiei, A. and P.S. Craig, 2002. The immunodiagnostic
potential of protoscolex antigens in human cystic
echinococcosis and the possible influence of parasite
strain. Ann. Trop. Med. Parasitol., 96: 383-389.
Bradford, M.M., 1976. A rapid and sensitive method
for the quantitation of microgram quantities of
protein utilizing the principle of protein-dye binding.
Anal. Biochem. 72: 248-254.

Engvall, E. and P. Perlman, 1971. Enzyme linked
immunosorbent assay (ELISA). Quantitative assay of
characterization G. Immunochem. 8: 871-874.
Guobadia, E.E. and B.O. Fagbemi, 1997. The isolation
of Fasciolagigantica-specific antigens their use in

1991.
In:

Craig,
on pastoralists.

the serodiagnosis of fasciolasis in sheep by the
detection of circulating antigens. Vet. Parasitol.,
68: 269-282.

Fagbemi, B.O., [.O. Obarisiagbon and J.V. Mbuh,
1995. Detection of circulating antigen in sera of
Fasciolagigantica infected cattle with antibodies
reactive with a Fasciola-specific 88-kDa antigen. Vet.
Parasit. 58: 235-246.



13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

Global Veterinaria, 13 (2)

Exercises in

Verlag.  Berlin,

Nowotony, A., 1979. Basic
Immunochemistry,  Springer
Heidelberg, New York, pp: 7-20.
Mckinney, M.M. and A. Parkinson, 1987. A simple,
non-chromatographic procedure purify
immunoglobulins from ascites fluid. J. Immunol.
Meth., 96: 271-278.

Timanova, A., S. Muller, T. Marti, I. Bankov and
R.D. Walter, 1999. Ascaridiagalli fatty acid binding
protein, a member of the nematode polyprotein
allergens family. Eur. J. Biochem. 261: 569-576.
Laemmli, U.K., 1970. Cleavage of structural proteins
during the assembly of the head of bacteriophage T4.
Nature, 277: 680-685.

Tijssen, P. and E. Kurstak, 1984. Highly efficient and
simple methods for the preparation of peroxidase and
active peroxidase-antibody conjugate for enzyme
immunoassay. Anal. Biochem. 136: 451-457.
Boctor, F.N., J.B. Peter-Stek and R. Kamal, 1987.
Simplification and standardization of Dot-ELISA for
human schistosomiasis, J. Parasit. 73: 589-592.
Zane, H.D., 2001. Laboratory safety and test quality
assurance. In: Immunology: Theoretical and Practical
Concepts in Laboratory Medicine. Saunders WB
Company, Philadelphia, Pennsylvania, pp: 193-207.
Jacobs, L. and M.N. Lunde, 1957. A hemagglutination
test for toxoplasmosis. J. Parasitol., 43: 308-314.
Kent, J.F. and E.H. Fife Jr, 1963.
standardization of reagents for complement fixation.
Am. ] Trop. Med. Hyg., 12: 103-116.

GentiliniMaP, J.M., 1972. Evaluation of
immunoelectro-diffusin on nitrocellulose membrane

to

Precise

for diagnosis of hydatidosis. An. Med. Intern.
123: 883-886.

Duxbury, R.E. and E.H. Sadun, 1964. Fluorescent
antibody test for the serodiagnosis of visceral
leishmaniasis. Am. J. Trop. Med. Hyg., 13: 525-529.

El-Metanawey, T.M., N.M. El-Beih,

M.M. Abdel El-Aziz, M.S. Hassanane and T.H. Abd
El-Aziz, 2009. Comparative Studies on Diagnosis of
Trypanosomaevansi in Experimentally Infected
Goats. Glob. Vet., 3: 348-353.

Kittelberger, R., M.P. Reichel, J. Jenner, D.D. Heath,
M.W. Lightowlers, P. Moro, M.M. Ibrahem, P.S. Craig
and J. S. O’Keefe, 2002. Evaluation of three enzyme-
linked immunosorbent assays for the detection of
antibodies sheep infected with

Echinococcusgranulosus, Vet. Parasitol., 110: 57-76.

serum in

157

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

2 150-158, 2014

David, J.J., 2004. Echinococcus, Infection and
Immunity: The Australian Hydatid Control and
Epidemiology Program, Canbetrra, Australia Available
online, Encyclopedia of Immunology, 2: 783-786.
Biffin, A.-H., M.A. Jones and S.R. Palmeri, 1993.
Human hydatid disease: evaluation of ELISA for
diagnosis, population screening and monitoring of
control programs. J. Med. Microbiol., 39: 48-52.
Wen, H., P.S. Craig, A. Ito, D.A. Vuitton, S. Bresson-
Hadni, J.C. Allan, M.T. Rogan, E. Paollilo and M.
Shambesh, 1995. Immunoblot evaluation of
IgG and IgG-subclass antibody responses for
immunodiagnosis of human alveolar echinococcosis.
Ann. Trop. Med. Parasitol., 89: 485-495.

Rogan, M.T. and P.S. Craig, 1997. Immunology of
Echinococcusgranulosus infections. Acta. Trop.,
67: 7-17.

Rogan, M.T. and P.S. Craig, 2002. Immunological
approaches for transmission and epidemiological
studies in Cestode Zoonoses-the role of serology in
human infection, Craig, P. and Pawlowski, Z. (Eds.),
Cestode Zoonoses: Echinococcosis and
Cysticercosis, IOS Press, Amsterdam, pp: 135-145.
Qaqish, A.M., M.A. Nasriech, K.M. Al-Qaoud,
P.S. Craig and S.K. Abdel-Hafez, 2003. The
seroprevalences of cystic echinococcosis and the
associated risk factors, in rural-agricultural, bedouin
and semi-bedouin communities in Jordan. Ann. Trop.
Med. Parasitol., 97: 511-520.

Hernandez, A., G. Cardozo and S. Dematteis, 2005.
Cystic echinococcosis: analysis of the serological
profile related to the risk factors in individuals
without ultrasound liver changes living in an
endemic area of Tacuarembo, Uruguay. Parasitology,
130: 455-460.

Bulut, V., F. Ilhan, A.Y. Yucel, S. Onal, Y. Ilhan and A.
Godekmerdan, 2001. Immunological follow-up of
hydatid cyst cases. Mem. Inst. Oswaldo. Cruz.
96: 669-671.

Li, F.R., Y.E. Shi, D.Z. Shi, D.A. Vuitton and
P.S. Craig, 2003. Kinetic analysis of cytokines and
immunoglobulin G subclass in BALB/c mice infected
with Echinococcusalveolaris. ZhongguolJi. Sheng.
Chong. Xue. Yu. Ji. Shen. Chong. Bing. Za. Zhi.
21:357-360.

Nasriech, M. and S.K. Abdel-Hafez, 2004.
Echinococcusgranulosus in Jordan: assessment of
various antigenic preparations for use in the
serodiagnosis of surgically confirmed cases using
enzyme immuno assays and the indirect
haemagglutination test. Diagn. Microbiol. Infect. Dis.,
48:117-123.



36.

37.

38.

39.

40.

41.

42.

43.

Global Veterinaria, 13 (2):

Chaya, D.R. and S.C. Parija, 2013. Evaluation of a
newly designed sandwich enzyme linked
immunosorbent assay for the detection of hydatid
antigen in serum, urine and cyst fluid. Trop.
Parasitol., 3: 125-131.

Lawn, S.D., J. Bligh, P.S. Craig and P.L. Chiodini,
2004. Human cystic echinococcosis: evaluation of
post-treatment serologic follow-up by IgG subclass
antibody detection. Am. J. Trop. Med. Hyg.,
70: 329-335.

Van Dam, G.J., J.H. Wichers, T.M.F. Ferreira, D. Ghati,
A. Van Amerongen and Deelder, 2004. Diagnosis of
schistosomiasis by reagent strip test for detection of
circulating cathodic antigen. J. Clin. Microbiol.,
42: 5458-5461.

Kanwar, J.R. and V.K. Vinayak, 1992. The significance
of free and immunecomplexedhydatid specific
antigen(s) as an immunodiagnosis tool for human
hydatidosis. Journal of Medical Microbiology,
37:396-403.

Simsek, S. and E. Koroglu, 2004. Evaluation of
enzyme-linked immuneosorbent assay (ELISA) and
enzyme-linked immunoelectrotransfer blot (EITB) for
immunodiagnosis of hydatid diseases in sheep. Acta
Trop., 92: 17-24.

Sadjjadi, S.M., F. Sedaghat, S.V. Hosseini and
B. Sarkari, 2009. Serum antigen and antibody
detection echinococcosis:  Application
serodiagnosis of human hydatidosis. Kr. J. Parasitol.,
47:153-157.

Abdel-Hafez, A. and A. Hady, 1996. Studies on most
reactive purified antigen for immunodiagnosis of
hydatid disease. J. Egypt Soc. Parasitol., 26: 297-303.
Sbihi, Y., D. Janssen and A. Osuna, 1996. Serologic
recognition of hydatid cyst antigens using different
purification methods. Parasitology, 24: 205-211.

in in

158

44.

45.

46.

47,

48.

49.

50.

150-158, 2014

Rogan, M.T., P.S. Craig, E. Zeghle, T. Romig,
G.M. Lubano and L. Deshan, 1991. Evaluation of a
rapid dot-ELISA as a field test for the diagnosis of
cystic hydatid disease. Trans. Roy. Soc. Trop. Med.
Hyg., 85: 773-777.

Siracusano, A. and F. Bruschi, 2006. Cystic
echinococcosis:  progress and limits in
epidemiology and immunodiagnosis. Dipartimento di
Malattie Infettive, Parassitarie Immunomediate,
Istituto  Superiore di  Sanita, Roma, Italy.
Parassitologia. 48: 65-66.

Devi, C.S. and S.C. Parija, 2003. A new serum hydatid
antigen detection test for diagnosis of cystic
echinococcosis. Am. J. Trop. Med. Hyg., 69: 525-528.
Saha, B., S. Batabyal and S. Chattopadhyay, 2011.
Purification and Immunobiochemical Characterization
of Sheep Hydatid Cyst Fluid Antigen. Research
Article, Biotechnol. Bioinf. Bioeng. 1: 265-268.
Mohammad, R.S., T. Heshmatollah, R. Kiumarth,
R.R.D. Mohammad and A. Mehdi, 2005. Comparison
of Dot-ELISA and Sandwich ELISA Diagnostic Tests
in Detection of Human Hydatidosis. Iran. Biomed. J.,
9:91-94.

Wang, Y., X. Zhang, B. Bartholomot, B. Liu, J. Luo,
T. Li, X. Wen, H. Zheng, H. Zhou, H. Wen, N.
Davaadorj, L. Gambolt, T. Mukhar, K. Al-Qaoud, S.
Abdel-Hafez, P. Giraudoux, D.A. Vuitton, M.T. Rogan
and Craig, 2002. Classification, follow-up and
recurrence of hepatic cystic echinococcosis using
ultrasound images. Trans. Roy. Soc. Trop. Med.
Hyg., 97: 203-211.

Romia, S.A., M.E. Youssef, A.E. Handoussa,
H.M. Rizk and S.M. Sallam, 1992. Dot- ELISA as a
diagnostic test in hydatid disease. J. Egy. Soc.
Parasitol., 22: 603-610.



