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Abstract
Cystic hydatid disease (Hydatidosis) is one of the most important parasitic zoonoses and re-
mains a public health and economic problem all over the world. Cyst fluid was obtained from
hepatic and pulmonary cysts for demonstration of protoscolices and hooklets. Therefore, a
standardized and approachable diagnostic tool for the serodiagnosis of CE is still needed. Dot-
ELISA is a solid phase diagnostic method for detection of antigen or antibody that is used wide-
ly for diagnosis of protozoan and metazoan diseases of human and animals. In the present study,
E. granulosus protoscolex antigen was early detected in patient sera using Dot-ELISA, PAb was
prepared from anti-rabbit sera and used for coating and as conjugate in Dot-ELISA technique.
48 patients out of 50 were positive to E. spp. with sensitivity and specificity 96% and 94%, re-
spectively. The PPV was 94% and NPV was 90%. Finally, the present results showed that the
Dot-ELISA was easy to perform, not expensive, safe, and with good sensitivity and specificity.
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Introduction

Human Cystic Echinococcosis (CE) is a
chronic endemic helminthic disease which is
caused by the metacestode (larval) stage of
the dog tapeworm E. granulosus (Zhang et
al, 2006; Eckert et al, 2011). It is an im-
portant public health problem worldwide
and one of the most important zoonotic dis-
eases in Egypt. Herbivores such as sheep,
horse, cattle, pig, goat and camel are the in-
termediate hosts. The highest percentages of
fertile cysts were detected in sheep and goat,
so both being the most important intermedi-
ate hosts for E. granulosus (Rady et al,
2014)

The liver and the lungs are the most com-
monly involved organs but the cyst can oc-
cur almost anywhere in the body, in the E.
granulosus vital cycle the adult tapeworm
lives in the intestine of some carnivores (de-
finitive hosts), and larval stage develops in
the herbivores (intermediate hosts) and hu-
mans, essentially in liver and lungs (Oudni-
M’rad, 2015).

The definitive hosts of E. granulosus are
carnivores such as dogs and wolves, which
are infected by ingestion of offal containing
hydatid cysts with viable protoscoleces. Af-
ter ingestion, the protoscoleces evaginate,
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attach to the canine intestinal mucosa, and
develop into adult stages. Sexual maturity
(length of 3-6 mm) is reached 4-5 weeks lat-
er (Izol et al, 2012).

E. granulosus protoscolex soluble somatic
antigens (PSSAs) were assessed for their
prognostic value in the serological follow-up
of young patients treated for CE, compared
to conventional hydatid fluid (HF) antigen
(Nouir et al, 2008).

The germinal layer cells are responsible
for secreting the laminated layer, the hydatid
fluid that fills the cyst and also differentiate
to the infective stage, a structure called pro-
toscolex (PSC). When PSC is ingested by
the definitive host, it evaginates and attaches
to the small intestine, completing the cycle
(Siracusano et al, 2012). The PSC is an ideal
sample to analyze because it has three char-
acteristics: it is not directly infective to hu-
mans; it can be studied with minimal host
protein contamination and it can generate
both the adult worm and new hydatid cysts
under appropriate conditions (Riesle et al,
2014; Hidalgo et al, 2016).

Serological tests offered advantages over
radiological procedures, including early di-
agnosis of infection (Zhang et al, 2012;
Pagnozzi et al, 2014), where 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 tech-
niques are often expensive or are not availa-
ble in many endemic areas. The presence of
raised specific antibody titers in patients
with CE was assayed by various techniques
such as indirect hemagglutination or latex
agglutination, immunoelectrophoresis, com-
plement fixation, immunoenzymatic and in-
direct fluorescent antibody tests (Soliman ez
al,2014).

Ordinary serological tests such as immu-
noelectrophoresis, double diffusion in agar,
or indirect hemagglutination were replaced
by more sensitive assay methods such as en-
zyme linked immunosorbent assay (ELISA),
immunoblot (IB), and indirect immunofluo-
rescent antibody test (IFA). The ELISA is a
high-sensitivity test and strongly recomme-
nded for the detection of specific antibodies
in cystic human disease (CHD) cases (Koura
et al, 2015).

The Dot-ELISA was the most sensitive
serological tool which might be of value in
serodiagnosis of human hydatidosis, where,
Dot-ELISA technique has advantages which
are of low cost, quick and does not require
highly skilled personals. Moreover, the Dot-
ELISA is a sensitive serological tool that
might be valuable in serodiagnosis of human
hydatid to complement and confirm the im-
aging diagnosis (Rady et al, 2014).

This study aimed to evaluate the most
popular techniques, Dot-ELISA for diagno-
sis of human cystic echinococcosis granul-
osus (CE) by the circulating crude protosco-
lex antigen (CPA) detection.

Materials and Methods

Animals: The New Zealand white rabbits,
weighting approximately 3Kg. and about 4
months age, were used in the production of
the antibodies.

Parasites: Hydatid cysts were removed
from sheep and camel liver from Cairo Gov-
ernorate Abattoir and were immediately
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transferred to the laboratory in TBRI in
Hanks' buffer.

Preparation of parasite antigens: E. granu-
losus hydatid fluid was collected from ovine
fertile cysts for subsequent use as a specific
parasite antigen. Hydatid fluid was clarified
by centrifugation at 10,000xg 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. Protoscoleces were
prepared following the method of Rafiei and
Craig (2002). In brief, protoscoleces were
collected from fresh fertile sheep and camel
liver cysts. Viability was determined by the
vital coloration approach with 0.2% eosin
staining. The protoscoleces were subjected
to three cycles of freezing and thawing be-
fore being washed three times, each time by
centrifugation (600xg for 5 min) and sus-
pension in 10 times their volume of 0.15 M
PBS, pH 7.2. Subsequently, the protoscole-
ces were suspended in four times their vol-
ume of the PBS containing 0.1mg aprotinin/
mL, then sonicated on ice in a 150 W ultra-
sonic disintegrator, in 10-s bursts with 5-s
intervals, until no intact protoscoleces were
microscopically visible. The sonicate was
left standing on ice for one hr, then sedi-
mented at 10,000xg for 30 min and the su-
pernatant solution was split into aliquots and
stored at -20°C until further processing.

Purification by DEAE-Sephadex G-50 and
G-200 ion exchange chromatography: DE-
AE Chromatography is an effective method
for separating proteins based on their charge.
The DEAE group maintains a constant posi-
tive charge that is neutralized by counter
ions, usually chloride ions. Other anions are
capable of competing for the positive DEAE
group (Sheehan and Gerald, 1996).

The specific fractions were analyzed for
final max. purification by sodium dodecyl
sulphate polyacrylamide gel electrophoresis
(SDS-PAGE), then protein content was col-
ormetrically determined by the dye binding
protein assay (Bradford, 1976) using com-



mercially available Bio-Rad kits (Bio-Rad
laboratories, Richmond, CA, USA).

Production of polyclonal antibodies

Immunization of Rabbits for production of
polyclonal Antibodies: Rabbits' anti-Echino-
coccus serum was obtained by immunizing
New Zealand white rabbits intramuscularly
with 1mg of protoscoleces antigen/each in
equal volume of complete Freund's adjuvant
(CFA). Two weeks later after the priming
dose, each rabbit was a booster dose of 0.5
mg antigen emulsified in incomplete FA
(IFA). The first boosting was two week after
priming dose. The following 2 boosting dos-
es (0.5 mg antigen) were given at weekly
intervals in IFA. The rabbit was bled for col-
lection of serum one week later after a pre-
liminary testing of titer by indirect ELISA.
Rabbit serum which contained the anti-
Echinococcus pAb was fractionated and kept
at -20°C.

Purification of rabbit anti-Echinococcus
serum: Rabbit IgG purification steps were
based on two different methods: Ammonium
sulphate precipitation method (Nowotny,
1979) and Caprylic acid purification method
(Mckinney and Parkinson, 1987).

Assessment of reactivity of target antigens
of E. granulosus by indirect ELISA: This
method was performed, with some modifica-
tions from that method of Engvall and Perl-
mann (1971).

Application of the polyclonal antibodies:

Study population: This study was conduct-
ed on 50 E. granulosus infected patients
from highly endemic areas in Alexandria
Governorate, out Patients Clinic and Hospi-
tal at TBRI and Al-Azhar University Hospi-
tal diagnosed by Endoscopic retrograde
cholangiopancreatography (ERCP). Twenty
five patients infected with other parasites (.
mansoni, Hook-worm and F. gigantica)
were included as positive control. In addi-
tion, 20 individuals of the medical staff at
TBRI served as parasite free-healthy nega-
tive control. In sterile polypropylene tubes,
Sml blood was taken by vein puncture, and
was allowed to clot at room temperature for

443

2 hr. Serum was separated by centrifugation
at 2000 g for 10 min., fractionated into small
aliquots and stored at -70°C until use.

Conjugation of polyclonal Antibodies with

Horse-Radish Peroxidase (Periodate Meth-
od): Periodate treatment of carbohydrates
opens the ring structure and allows these
moieties to bind free amino groups. Schiff's
bases that have been formed are reduced by
sodium borohydride (Nakane and Kawaoi,
1974; Tijssen and Kurstak, 1984).
Five mg of horse-radish peroxidase (HRP)
enzyme was resuspended in 1.2 ml of dist.
H,0. 0.3ml of freshly prepared sodium peri-
odate was added and incubated at room tem-
perature, for 20 min. The HRP solution was
dialysed versus 1 mM sodium acetate buffer,
pH 4 at 4°C with several changes overnight.
After dialysis the pH was increased to 9.5 by
adding approximately 20 uL of 0.2 M Na-
HCOs; buffer, pH 9.5. The HRP was re-
moved from dialysis tubing and was added
to 0.5 ml of the Ab (protein content 3mg/ml)
solution. This was left to incubate at room
temperature for 2hr. Hundred pl of 20 mM
sodium borohydride (in 0.01 M PBS, pH
7.2) solution was added and the solution was
incubated at 4°C, for 2hr. The HRP-mAb
conjugate was dialysed versus 0.1 M borate
buffer at pH 7.2 overnight at 4°C then col-
lected in aliquots and saved at -20°C.

Dot-ELISA (Antigen Detection Assay):

Principle: Dot-ELISA was performed ac-
cording to Boctor et al. (1987), using Bio-
dot apparatus (BIO-RAD) for detection of
protoscoleces antigens by double antibody
sandwich procedures. The sandwich-dot
ELISA test depends on the binding of anti-
protoscoleces pAb to a sensitive surface of
nitrocellulose membrane (NC) as a capture
matrix.

The antigen under test binds the antibody
(in serum); the amount bound was estimated
by binding of a second antibody coupled to
an active enzyme. Upon incubation with a
suitable chromogenic enzyme substrate, the
amount of second (conjugated) antibody
binding was directly proportional to the



amount of substrate reaction, as measured by
visual reading of the color intensity.

Optimization of the test: Bio-dot apparatus
was used with dot format sample template
connected to vacuum source. It has 96 wells,
each with diameter 3 mm. arranged in 8
rows and 12 columns. NC was used as a
capture matrix, 9x12 cm sheet with a pore
size 0.2 micron (Bio-Rad).

The pre-wetted NC membrane was trans-
ferred to the Bio-dot apparatus and washed
once with coating buffer for 5 min. After
removing the excess solution, by suction, the
membrane coated with 10-50 pl/well IgG
pAb diluted in carbonate bufter (1/250, 500
and 1000), from original concentration (8
mg/ml), then incubated for variable times.
Excess solution was removed, and then
membrane was washed 3 times with 100 pl
PBS-T/well. Then, blocking solution was
applied (10-50 pl/well), incubated at room
temperature for 15-45 min. The positive and
negative control reference samples were
added diluted 1/1-1/32 in the diluent-
blocking buffer then incubated for variable
times (15-45 min.) and washed 3 times with
100pl PBS-T/well. HRP conjugated pAb
was used in 3 dilutions (1/100, 250 & 500)
diluted in the diluent-blocking solution and
incubated for variable times, then the NC
membrane was removed from the Bio-dot
apparatus and washed 5 times with 100 pl
PBS-T/well each time, followed by 2 times
washing with PBS only. DAB substrate was
applied by immersing NC membrane in sub-
strate solution. The reaction was stopped,
just after the development of the color, with
cold distilled water.

Key Features in Reliability of Test Re-
sults: 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 ac-
complished by changing the selection of the
reference value (i.e., cut-off or upper limit of
normal) for the particular test (Zane, 2001).
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Results

Estimation of total protein content of proto-
scoleces antigen: The protoscoleces antigen
obtained from hydatid cyst fluid contains
8mg/ml of total protein as measured by the
Bio-Rad protein assay while it was 4.6
mg/ml after precipitation.

Gel electrophoresis for protoscoleces anti-
gen. The SDS-PAGE analysis of protoscole-
ces antigen was resolved by SDS-PAGE
(12.5%) under reducing condition and
stained with Coomassie Blue. Protein bands
were appeared at 27.5, 50 and 65 kDa which
representing protoscoleces antigen (Fig. 1).

Characterization of protoscolex antigen:
Reactivity of protoscoleces antigen of E.
granulosus by indirect ELISA. The antigen-
icity of protoscoleces antigen was tested by
indirect ELISA technique. Serum samples
from patients infected with E. granulosus
gave a strong reaction against protoscoleces
antigen with mean OD reading equal to
1.21+0.13 (Tab.1). Production of anti- F.
granulosus 1gG pAb against protoscoleces
antigen. Test blood samples were withdrawn
from New Zealand white rabbit before the
injection of each immunizing dose. They
were 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 protoscoleces antigen with
OD of2

Purification of rabbit anti-E. granulosus
IgG pAb. The IgG fraction of rabbit anti-E.
granulosus antibody was purified using dif-
ferent purification steps including ammoni-
um sulfate precipitation method (Nowotny,
1979) followed by 7% caprylic acid precipi-
tation method (Mckinney and Parkinson,
1987) and finally by DEAE-Sephadex A50-
ion exchange chromatography. The total
protein content of crude rabbit serum con-
taining anti- E. granulosus antibody was
12.5 mg/ml. The yield of purified anti- .
granulosus 1gG pAb following each purifi-
cation step was determined by the assess-



ment of protein content. Using the 50%
ammonium sulfate precipitation method, the
protein content was 4.4 mg/ml, while fol-
lowing 7% caprylic acid precipitation meth-
od the content dropped to 2.6mg/ml and fi-
nally, the protein content of highly purified
anti- £. granulosus 1gG pAb subjected to ion
exchange chromatography method (DEAE
sephadex A-50 ion exchange chromatog-
raphy) was 2mg/ml. The ODyg profile of the
antibody fractions obtained following purifi-
cation by DEAE Sephadex A-50 ion ex-
change chromatography. The eluted anti-
body is represented by a single peak with
maximum OD value equal to 1.245 at frac-
tion number 7.

Characterization of the anti-E. granulosus
pAb by SDS-PAGE. Analysis of 50% am-
monium sulfate-precipitated proteins by
12.5% SDS-PAGE under reducing condition
showed that precipitated proteins appeared
as several bands. The purity of IgG after
each step of purification was assayed by
12.5% SDS-PAGE under reducing condi-
tion. The purified pAb IgG was represented
by H- and L-chain bands at 50 and 31 kDa,
respectively. The pAb appears free from
other proteins (Fig. 2).

The reactivity of anti-E. granulosus pAb
against protoscoleces antigen and other par-
asitic antigens (Fasciola gigantica, Toxo-
plasma gondii, Cryptosporidium parvvm)
was determined by indirect ELISA. The
produced anti-E. granulosus pAb was dilut-
ed in PBS/T buffer gave a strong reactivity
against protoscoleces antigen. The OD read-
ing at 492 nm for E. granulosus was 1.94
compared to 0.23, 0.14 and 0.16 for F. gi-
gantica, Toxoplasma gondii and Cryptos-
poridium parvum, respectively (Tab.2).

Dot-ELISA: The sensitivity of the Dot-
ELISA techniques in thr detection of E.
granulosus antigens in human was given
(Tab. 3) and the sensitivity, specificity, PPV
and NPV percentage of Dot-ELISA for de-
tection of protoscoleces antigen in sera were
also given (Tab. 4).
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Discussion

Human cystic hydatid disease (CHD)
caused by the larval stage of the dog tape-
worm, E. granulosuse, is a major infection
with worldwide distribution and variable
geographical incidence (Craig et al., 2003).
It is endemic in sheep raising areas and is
among the most neglected diseases in the
world today (Brunetti and Junghanss, 2009;
Brunetti et al, 2010). Diagnosis is important
not only for detection of cases but also for
surveillance of the disease in the community
and then for monitoring the impact of a con-
trol program for the disease in an area (Bif-
fin et al. 1993). For the time being, specific
diagnosis of CHD is based on immunologi-
cal methods supplemented with radiological
and ultrasound examinations.

Immunodiagnosis can also play an im-
portant complementary role in diagnosis of
human echinococcosis (Rogan and Craig,
2002). It is useful not only in primary diag-
nosis but also in follow-up after surgical or
pharmacological treatment. Additional ad-
vantages of immunodiagnosis include
screening of large populations in communi-
ties from endemic areas, rapid testing of in-
dividuals in remote areas where imaging
equipment may not be readily available, for
follow-up monitoring of subjects in endemic
areas, and for confirmation of CE or AE
cases when physical imaging did not provide
a definitive diagnosis (Qag-ish et al, 2003;
Hernandez et al, 2005).

Almost all traditional immunodiagnostic
methods as complement fixation test, indi-
rect haemagglutination test, indirect immu-
nofluorescence antibody test, immunoelec-
trophoresis, and latex agglutination test),
have now been replaced by the enzyme-
linked immunosorbent assay (ELISA) and/or
immunoblotting which are commonly per-
formed in routine laboratory diagnosis of
human echinococcosis (Rogan and Craig,
2002; Craig et al, 2003). The ELISA proved
to be the test of choice for the diagnosis of
CE in humans and particularly in the follow
up of surgical cases using hydatid antigens



(Nasrieh and Abdel-Hafez, 2004). ELISA
and immunoblotting are also considered as
very useful laboratory tests for human echi-
nococcosis. ELISA is a rapid and cheap im-
munological method that can be used for
initial diagnosis of clinically suspected CE
or AE, and that could also be applied in
community screening, which could be ex-
tremely convenient. Rapid serological test
formats such as dot-ELISA have been as-
sessed for both human CE and AE (Feng et
al, 2010).

The present study evaluated the most pop-
ular techniques, Dot-ELISA for the diagno-
sis of human Cystic echinococcosis (CE) by
circulating crude protoscolex antigen (CPA)
detection. Protoscoleces antigen was pre-
pared from hydatid fluid that collected from
ovine fertile cysts. For clinical practice,
crude antigen has a high sensitivity, ranging
typically from 92% to 98%.The protein con-
tent of the produced protoscolex antigen was
4.6 mg/ml. This procedure was followed by
SDS-PAGE (12.5%) analysis. The use of
this method proved previously to yield a
highly antigen fraction as demonstrated
(Sheehan and Gerald, 1996). Many bands
were appeared in the SDS-PAGE analysis of
protoscolex antigen, the most prominent
thatwere 27.5, 50 and 65 kDa. Then the an-
tigenicity of the crude antigen was tested by
indirect ELISA.

Antigen detection was far more superior to
antibody detection test as they provided a
specific parasitic diagnosis for active infec-
tion (Chaya and Parija, 2013). Detection of
parasite antigen also helps to demonstrate
the effect of treatment, and has a high speci-
ficity (Van Dam et al., 2004). The source of
the antigens for the serological tests was fer-
tile crude cyst fluids collected from naturally
infected sheep (Golassa ef al, 2011; Pagnoz-
zi et al, 2014). The detection of Ag gives
highly specific, yielding 90 and 95% speci-
ficity, respectively, for camel and sheep CE
infections (Tabar et al, 2012). The detection
of the circulating antigen may not only help
in the diagnosis of an active infection, but
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also in the prognosis of the cases. Studies
have indicated that the detection of the cir-
culating antigen is useful in detecting hyda-
tid disease in antibody-negative patients and
also in assessing the status of the infection
(Sunita et al, 2011). Serum antigen detection
may also be less affected by hydatid cyst
location and provides a tool for serological
monitoring of antiparasitic therapy. Circulat-
ing antigen (CAg) in CE patient sera, can be
detected using ELISA directly or indirectly
(Zhang et al, 2012).

In the present study, protoscoleces antigen
used for immunization of rabbit for prepara-
tion of rabbit IgG pAb. 1mg of protoscolex
antigen was given to each rabbit in entire
course of immunization in the first dose
[Img protoscolex antigen mixed 1:1 in com-
plete Freund’s adjuvant (CFA) (Sigma)] and
0.5 mg emu-Isified in IFA in the second and
third booster doses injection. The first boost-
ing was two wk after priming dose. The fol-
lowing boosting doses were given at weekly
intervals according to Kamel ez al. (2013).
The purification procedures followed in this
study were satisfactory, for IgG pAb three
purification methods undertaken, ammoni-
um sulfate precipitation which showed that,
most of albumin was removed from rabbit
anti-echinococcal IgG pAb, 7% caprylic ac-
id. The purity of IgG pAb was assayed by
12% SDS-PAGE. The purified IgG pAb was
represented by H- and L- chain bands at 53
& 31 kDa respectively, indicating that, the
purified pAb appears free from other pro-
teins. The present results agreed with EIl
Amir et al. (2012) that SDS-PAGE analysis
of the produced pAb, showed two different
bands H- and L-chain at 53 & 31 kDa, re-
spectively. The yield of pAb as protein con-
tent by these methods was 2.3 mg/ml IgG
from starting protein content of 12.5 mg/ml
(Yang and Harrison, 1996).

Simsek and Koroglu (2004) reported that
SDS—-PAGE analysis of hydatid cyst fluid
showed that 6 specific protein bands at mo-
lecular weights 29, 45, 58, 68, 98 &116 kDa
(Sambrook et al, 1989). These bands were



also reported by Kanwar and Vinayak
(1992). The 68 &116 kDa bands had been
detected by some researchers (Burgu et al,
2000).

The pAb has clear technical advan-tages,
large quantities of pAb were produced from
serum of an immunized animal. High affini-
ty pAb can be isolated merely 2-3 months
after initial immunization, so facilitated their
rapid study. The pAb contains entire anti-
gen-specific antibody population; offers a
statistically relevant idea the overall picture
of an immune response (Lipman et al,
2005).

Many immunologic tests based on antigen
detection (Robijn et al, 2007; Sulbaran et al,
2010) and molecular or proteomic diagnostic
techniques (Lier et al, 2009) were studied.
But, an affordable, easy-to handle, sensitive
and specific method was not yet available
(Engels et al, 2002). Modified Dot-ELISA is
antigen-antibody reaction done on nitrocel-
lulose in polystyrene plate established to de-
tect 7. gondii antigens and antibodies. This
test was sensitive and easy as compared
standard ELISA and without special equip-
ment (Liu et al, 2015).

Dot-ELISA was used by some authors to
detect Toxoplasma antigen or antibody.
Yamamoto ef al. (1998) used it for detec-
tion of IgG, IgM & IgA antibodies against
excreted-secreted (E/S) antigens of T.
gondii. In their study E/S antigens from peri-
toneal exudates of infected mice were pre-
cipitated with 40% ammonium sulphate and
then were used in immune-blot assay and
Dot-ELISA. So the present research is
planned to standardize Dot-ELISA, which is
simple to perform and doesn’t need expen-
sive equipment to detect IgG and IgM spe-
cific antibodies against 7. gondii compared
with the IFA test and to evaluate the preva-
lence of toxoplasmosis in the elementary
students.

Mehrabani et al. (2012) used Dot-ELISA
to detect antibodies against 7. gondii in hu-
man sera compared with IFA test. Out of
234 serum samples tested by IFA, 106 sam-
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ples were positive for IgG, at titer of 1:64 &
53 samples were positive and 181 were neg-
ative by Dot-ELISA. Also, of 53 Dot-ELISA
positive sera tested by IFA, 45 samples were
positive. 15 Dot-ELISA negative samples
were positive with IFA. Results showed
agreement rate among both tests 90%
(P<0.000001 and Kappa coefficient= 0.73).
Dot-ELISA was configured to detect anti-
bodies or parasite antigen in either micro
titer plates for large-batch testing or with dip
sticks for small numbers of determinations.
A slight modification of the Dot-ELISA
procedure allowed the determination of in-
fection rates of vectors such as ticks and
sandflies with parasites (Mehrabani et al,
2012).

The present results agreed with those of
Mohammad et al. (2005) who evaluated
sandwich and dot-ELISA for detection of
CAg in the serum using anti-echinococcal
hyperimmune rabbit sera and reported that,
the sensitivity for the sandwich ELISA and
dot-ELISA was 92.22% and 100%, respec-
tively. Results showed that dot-ELISA was
relatively better than ELISA. The high sensi-
tivity of dot-ELISA was due to that nitrocel-
lulose paper detected even trace amounts of
antigen.

Chen et al. (2014) showed that this Dot-
ELISA assay had both high sensitivity
(92.9-97.6%) & specificity (95.2-98.4%) to
detect 7. pisiformis larval infections, and
found very low levels of cross-reaction with
other parasites. Wang et al. (2002) showed
that dot-ELISA was strongly positive in se-
rologically confirmed patients; the specifici-
ty of test was 98.75%. Dot-ELISA is rapid
and important to confirm clinical diagnosis
either in the laboratory or in the field
(Hadighi et al, 2003). Dot-ELISA using
pAbs used for detection of a hydatid antigen
in serum for diagnosis of CE showed a sen-
sitivity of 53.33% and specificity of 96.66%,
whereas EITB gave a sensitivity of 46.66%.
So, Dot-ELISA is a simple procedure for
diagnostic detection of the hydatid antigen
(Swarna and Parija, 2012).



Sedaghat et al. (2011) indicated that, a
sensitivity of Dot-ELISA system 100% and
specificity of 89.1% for CAg detection. The
sensitivity of Dot-ELISA using cyst wall,
protoscolex and cyst fluid was 96.66%,
86.66% and 93.33%, respectively and the
specificity of the assay was 70% for dot-
ELISA using cyst fluid, protoscolex and cyst
wall antigens (Swarna and Parija, 2008). Da-
limi-Asl et al. (2000) reported similar to re-
sults of the present study and of other au-
thors that the Dot-ELISA was very sensitive
and specific in detecting CAg of E. granu-
losus. In Dot-ELISA for detecting crude or
purified antigens can be used. The crude an-
tigen had a sensitivity of 97% and a specific-
ity of 52% with ELISA. In previous study
authors reported that, sensitivity for ELISA
and Dot-ELISA was 92.22% and 100% re-
spectively and specificity was 98.75% for
both tests (Soliman et al, 2014).

Besides, Zhang and McManus (1996) used
crude antigen of hydatid fluid for Dot-
ELISA and reported a sensitivity of 92.3%
and specificity of 89.9% for this test. In ad-
dition, the present study indicate high posi-
tive predictive value for dot-ELISA in diag-
nosis of human hydatid cyst infection that
agree with some authors (Dalimi-Asl et al,
2000), thus this test was recommended for
field study and community screening. Dot-
ELISA was configured to detect antibodies
or parasite antigen in either micro titer plates
for large-batch testing or with dip sticks for
small numbers of determinations. A slight
modification of the Dot-ELISA procedure
allowed determination of parasitic infection
rates in vectors as ticks, mosquitoes and
sandflies (Mehrabani et al, 2012).

Generally, cystic hydatidosis was found in
Africa, Europe, Asia, the Middle East, Cen-

Table 1:

tral and South America, but rare in North
America. Infected dogs shed eggs in feces
which contaminate the soil. Sheep, cattle,
goats, and pigs ingest the eggs, which hatch
and develop into cysts in the internal organs.
Commonest mode of transmission to man is
by accidental consumption of soil, water, or
food contaminated by feces of an infected
dog. Echinococcus eggs in soil can stay vi-
able for up to a year. Hydatidosis infects all
body organs and may be fatal, resulted in
annual economic losses of several billion
dollars in livestock sector due to low per-
formance, morbidity and/or mortality of in-
fected animals, and condemnation of infect-
ed organs of slaughtered ones (CDC, 2013).

In Egypt, endemic zoonotic hydatidosis
were reported in man (El Shazly et al, 2007
a), farm animals (Hassanain et al, 2016) and
equines (Haridy et al, 2008a). Natural F.
granulosus infection was found in the street
dogs (El Shazly et al, 2007b) and even pet
ones or indoors as a zoonotic silent health
problem (Haridy et al, 2008b).

Conclusion

The antigen detection assay is superior
and more sensitive than antibody detection
assay specially in diagnosing active infec-
tion where hydatid cysts are predominant.
Antigen detection assay might be a useful
approach for assessment of the efficacy of
treatment especially after removal of cyst.

Further studies are ongoing to improve the
diagnostic efficacy of the antigen based
ELISA method. Sandwich ELISA and dot-
ELISA techniques appear proved useful for
the detection of human echinococcosis, as
well as in the edible animals Although both
tests gave more or less similar results, the
dot-ELISA was more acceptable with re-
spect to its higher sensitivity, simplicity in
practice and commercial availability.

Reactivity of purified protoscoleces antigen by indirect ELISA

Serum samples (X£SD)
Echinococcus granulosus 1.21+0.13
Fasciola gigantica 0.19+ 0.01
Toxoplasma gondii 0.27+ 0.04
Cryptosporidium parvum 0.18+ 0.03

OD: optical density; SD: standard deviation
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Table 2: Reactivity of rabbit anti- E. granulosus 1gG pAb against other parasitic antigens by indirect ELISA (OD

Table 3: Sensitivity of Dot-ELISA techniques in detection of E. granulosus antigens in human.

reading = 492 nm)

Parasitic antigen (X £SD)
Echinococcus granulosus 1.94+ 0.05
Fasciola gigantica 0.23 £0.02
Toxoplasma gondii 0.14+0.01
Cryptosporidium parvum 0.16 £0.11

Groups Score of the colour range
Healthy control (n=20) -
Echinococcus granulosus (n=50) ++++
Other parasites (n=30)
Fasciola gigantica (n=15) +++
Schistosoma mansoni (n=10) ++
Hookworm (n=5) +
Table 4: Sensitivity, specificity, PPV & NPV % of Dot-ELISA to detect protoscoleces antigen in sera
%Sensitivity %Specificity %PPV %NPV
Dot-ELISA 96% 94% 94% 90%

Explanation of figures
Fig. 1: 12.5% SDS-PAGE of protoscoleces antigen before and after purification. Lane 1: Molecular weight of
standard protein. Lane 2: Crude protoscoleces antigen. Lane 3: Precipitated proteins after 12.5% SDS-PAGE.
Fig. 2: 12.5% SDS-PAGE of anti- E. granulosus 1gG pAb before and after purification. Lane A: Molecular
weight of standard protein. Lane B: Anti- E. granulosus 1gG pAb before purification. Lane C: Purified pAb IgG
after 50% ammonium sulfate treatment. Lane D: Purified pAb IgG after 7% caprylic acid treatment. Lane E:
Purified pAb I

Fig. 1
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