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ABSTRACT

Human hydatidosis is a public health problem in many parts of the world and improvement in
diagnosis of the disease 1s still being pursued. It is diagnosed with radiological methods
complemented by serclogical tests but cross-reactivity with other parasites represents a big
limitation. The aim of the present study was to evaluate 3 different serclogical techniques:
enzyme-linked immunoelectrotransfer blot (EITB), indirect enzyme linked immunosorbant assay
(ELISA) and Dot-ELISA using Laminated Layer (LLLJ) antigen prepared from hydatid cysts driven
from infected sheep, for diagnosis of human hydatidosis in patients living in Mencufia Governorate,
Egypt. The indirect KLISA for the detection of specific I[g(G4 antibody achieved a sensitivity of 92%
and specificity of 96%. Dot-ELISA (enzyme linked immunosorbant assay) employed LL antigen
demonstrated sensitivity of 96% and specificity of 98%. The pool of positive hydatid sera recognized
strong bands at 66, 55 and 27 kDa. The 27 kDa band showed the highest sensitivity (80%) and
specificity (96%) when reacted with individual human sera. So, the Dot-ELISA was the most
sensitive serological tool which might be of value in serodiagnosis of human hydatidosis.
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INTRODUCTION

Human Cystic Echinococcosis (CE) 1s a chronie endemic helminthic disease which is caused by
the metacestode (larval) stage of the dog tapeworm Eechinococcus granulosus (Zhang et al., 2006;
Fckert ef al., 2011). It 1s an important public health problem worldwide (Schantz, 1991) and one
of the most important zoonotic diseases in Egypt (Tbrahim et al., 2007). Herbivores such as sheep,
horse, cattle, pig, goat and camel are the intermediate hosts. The highest percentages of fertile cysts
are detected in sheep and goat, so they are the most important intermediate hosts for K. granulosus
{Gottstein and Reichen, 2003).

Human is an accidental intermediate host, who is infected by handling soil, dirts or animal hair
contaminated with eggs. Kgg hatches in the small intestine, releasing the oncosphere which
migrates via the portal system to various organs, mainly the liver developing into the metacestode
stage (KEckert and Deplazes, 2004).

Echinococeal cysts locate particularly in the liver, but other organs such as lung, spleen, brain,
heart and kidneys can be also affected (Sadjjadi, 2006; Siracusano ef al., 2008). The fully developed
hydatid cyst is unilocular and full of hydatid eyst fluid (HCF). The hydatid cyst wall (HCW) consists

of an inner germinal layer supported externcystally by a noncellular Laminated Layer (L1 which

41



Fes. J. Parasttol., 9 (2): 41-54, 2014

is surrounded by h ost-produced fibrous adventitial tissue (Zhang et al., 2003). The LL 1s the
physical barrier against host immune cells and plays a foremost role in E. granulosus immune
evasion (Margutti ef al., 2008),

Human hydatidosis is typically asymptomatic. The clinical symptoms usually become evident
10 years or more after initial infection depending on the organ affected, size of the eyst, number
of eysts and complications that result from rupture of the cysts (Sako et al., 2011).

The immunological responses in human CE include both humoral and cellular immune
responses against established parasitic infection. In chronic phase, there is frequent elevation of
specific antibody levels, particularly IgG, IgM and IgE (Khabiri ef al., 2008) with IgGl and [gG4
subclasses being predominant (Sterla et «l.,1999). The IgG4 subtype is considered as an
immunological marker during the course of human hydatidosis because it has a higher level in
symptomatic CE than asymptomatic patients (Shambesh ef al., 1997).

Diagnosis of the CE in humans is established by imaging techniques supplemented with
serological methods which are both nowadays widely applied to support the clinical diagnosis
(Parija, 1998; Doiz ef al., 2001),

The serological tests depend on detection of specific antibodies against various antigens of
hydatid (Zhang ef al., 2003). Serological tests such as immunoelectrophoresis, double diffusion in
agar, indirect haemagglutination (IHA), ELISA, immunoblot (IB) and indirect immunofluorescent,
antibody test (IFA) are employed for the immunodiagnosis of hydatid disease in human
(Virginio et al., 2003).

Accurate immunoediagnosis of the infection requires highly specific and sensitive antigens. The
most appropriate antigens have been extracted from the developmental stage of the hydatid worm
and the intermediate host species and this is erucial for the improvement of the diagnostic features
of the tests (Carmena et al., 2008; Tawfeek et al., 2011). The most common sources of candidate
antigens used for the immunodiagnosis of CE are hydatid eyst fluid (HCF), somatic extracts (5-Ag)
and excretory-secretory products (ES-Ag) from protoscoleces or adults of K. granulosus
{(Tawfeek et al., 2011).

The LL produced by the germinal layer is rich in carbohydrate (Diaz et al., 2011). It is an
attractive source of antigenic molecules which could be tested in immunodiagnoesis of hydatid
disease because it has acellular nature, it is accessible to the immune system, it may influence
the 1mmune response in CE and it supplies a considerable amount of parasitic material
{Taherkhani et ¢f., 2007).

There is no standard serediagnostic test for CE and the recommended sensitive assays are
THA and ELISA for initial sereening and follow up. Immunocblotting assay using different antigens
were reported to have high sensitivity and specificity in reaction with sera of CE patients
{Rashed et al., 2003) and Enzyme Immunotransfer Blot (EITB) methoed, although it was a time
consuming test, it could be considered as anauthentic technique due to its high validity
{Rokni and Aminian, 2006).

The aim of the current study was to evaluate 2 different serological techniques; EITB,
indirect ELISA and Dot-ELISA using LL antigen prepared from hydatid eysts driven from the liver
and lung of hydatid infected sheep, for diagnosis of human hydatidosis in patients living in
Menoufia Governorate, Egypt.

MATERIALS AND METHODS

Serum sample collection: The current study was carried out from January to December 2013,
A total of 75 subjects participated in this study and they were divided into three groups.
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Group (I) included 25 patients having hepatic hydatid cysts who were diagnosed clinically, by
ultrasound and proved positive serologically with IHA. Group (IT) included 25 patients infected
with other parasitic diseases including Schistosoma mansoni (n = 10}, Fasciola gigantica (n = 10)
and Heookworms (n = 5), who were proved positive by stool examination. The patients of both
groups were attending the Menoufia University Hospitals and Liver Institute. Group (III) Included
25 individuals of the medical staff at Menoufia University who served as parasite-free healthy
negative controls. Blood samples (5 mL) were withdrawn from each person participated in this

study. Sera were separated from blood samples, aliquoted and kept at -70°C untal used.

Preparation of laminated layer antigen: LL antigen was prepared according to Taherkhani
{2001) and Farhoodi et al. (2010). Viable hydatid cysts were obtained from the livers and lungs of
naturally infected sheep slaughtered at the local abattoirs (Menoufia Governorate, Egypt). Hydatid
fluid was aspirated from the cyst by a 10 mL syringe following disinfection of host capsule surface
with 70% ethanol. The capsule wall was incised and the eyst wall, containing the LI and germinal
layers {GL) was removed. The LL was separated from the GL with forceps and scraping with a
scalpel using a dissection microscope. The separated tissue were washed several times in phosphate
buffer saline (PBS, pH 7.4) and examined by microscopy to confirm the absence of any remnants
of the GL and any protoscoleces. Samples were then incubated in 1 M NaCl at 4°C for 30 min. The
LL extracts were subjected to freezefthaw process and then the samples were homogenized in a
glass homogenizer with an equal volume of PBS in atotal concentration of 1 mM Fhenyl Methyl
Sulphonyl Fluoride (PMSF). The preparation was then disrupted by sonication in soniprep 150
ultrasonic disintegrator (Sanyo MSE) (10 sec on, 5 sec off) on ice for 15 min. The main part of the
sonicated material (milky suspension) was kept at -20°C to be subsequently used.

Analysis of parasite antigens by Sodium Dodecyl Sulphate-Polyacrylamide Gel
Electrophoresis (SDS-PAGE): LL was fractionated on SDS according to Laemmbh (1970) with
slight modifications. LL Protein (10 pg protein per well using mini gel) in 20 pL of sample buffer
{0.5% M, Tris-HCI, 0.8 mL glycercl, 1.6 mL 10% SDS, 0.4 mlL B-mercaptoethanol and 0.4 mL
0.05% bromophenol blue) was applied to a 12% SDS-PAGE gel using a casting apparatus
{(Hoefer Scientific Instruments, San Francisco, California, USA). The power was applied to the cell
and the electrophoresis was run using 120 V constant until the front dye reaches the lower end.
The gel was stained with Commasie brilliant blue R-250 stain (Sigma) to visualize protein bands

of the separated LL antigen. The standard molecular marker was used for each gel from range
28 upto 250 kDa.,

Enzyme Linked Immunoelectro Transfer Blot technique (ELITB): SDS-PAGE
electrophoresis was performed as mentioned above then, the electrophoresed LI antigen was blotted
according to Tsang ef al (1983). The electrophoresed antigen was blotted from the gel onto
nitrocellulose sheet (Pharmacia), using transblot cell (Bio-Rad). Nitrocellulose membrane was
blocked with 5% non-fat milk in 50 mM PBS/0.05% Tween 20 for 1 h at room temperature. The
membrane was washed three times with 50 mM PBS/0.5% T20, then cut into strips of 4 mm wide
and placed in a multichannel tray. Nitrocellulose strips were incubated with human serum diluted
1:200 in the washing buffer for 2 h at room temperature. After that, the blots were washed three
times and anti-human IgG peroxidase conjugate diluted 1:5000 in washing buffer was added to
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the strips and left 1 h at room temperature. The strips were washed with PBS/0.5% T20 for the last
time and color development of various bands was detected by adding diamincbenzidine substrate
solution (DAB) (Sigma) for 10 min. The reaction was stopped by rinsing the strips with distilled
water. Initially, the western blot was performed using pocled sera of infected hydatid patients,
group (I) and pooled healthy sera, group (III) and after that, the individual sera from all groups
were tested to determine the sensitivity and specificity of the reactive bands.

Detection of anti-hydatid IgG4 antibody by ELISA: ELISA test based on the original method
of Engvall and Perlmann (1971) was used with some modifications. Wells of polystyrene microtiter
plates (Costar, Corporate Headquarters, Cambridge, MA, USA) were coated with 100 uL of LL
antigen at a concentration of 15 pg mL™ diluted in coating buffer (0.06 M carbonate-bicarbonate
buffer, pH 9.6) and then incubated overnight at 4°C. Plates were washed 5 times with the washing
buffer (PBS/0.05% T20), blocked by dispensing 200 pl/well BSA in PBS and left for 2 h at room
temperature. Following washing the wells 5 times, 100 pL/Awell of human serum at a dilution of
1/200 in washing buffer, were added to the plates and incubated for 1 h at 37°C. Then, the plates
were washed 5 times and 100 uL/well of horse radish peroxidase goat anti-human IgG4 at a
dilution of 1:1000 in washing buffer, were added to each well and incubated for 1 h at 37°C. After
5 times of washing, a color reaction was developed by incorporating 100 pL/well from freshly
prepared O-phenylenediamine dihydrochloride (Sigma) into the reaction till the color appearance.
The reaction was stopped by adding 50 pli of 2 M H,S0, (stopping buffer). The optical density (OD)
was measured at 492 nm using a microtiter plate KLISA reader (Bio-REad, Richmond, California,
UUSA. CA 94804). The OD cut-off value was determined as the mean plus 2 standard deviation (SD)
of negative controls. The OD readings equal to or less the cut-off value were considered negative,
while readings above than this value were considered positive.

Dot enzyme-linked immunosorbant assay test (Dot-ELISA): Dot-ELISA was performed by
the method described by Zheng et al. (1986) with slight modifications. Briefly, 5 pg of the prepared
LL: antigen was dotted on each nitrocellulose membrane dises and allowed to dry at air thoroughly.
The discs were placed into flat bottom micrometer plate well. The excess unbound antigen is
removed by the washing buffer (PBS/ 0.5% T20). Nen-specific binding sites were blocked by adding
100 pL of PBS/ 0.5% T20/1% bovine serum albumin (BSA) to each well and left for 1 h at 37°C. The
dises were washed by shaking the plate. Then, 100 pl. of the serum samples diluted 1:200 in
washing buffer were added to the discs which were incubated at room temperature for 1 h. The
discs were washed again and 100 uL of the 1:1000 rabbit anti-human IgG peroxidase conjugate
(Sigma) was added to each well and the discs were incubated for 2 h at 37°C in the dark. After
washing, 100 pL of substrate solution (3 mg DAB (Diamine Benzidine Tetrahydrocholoride, Sigma)
in 5 mL PBS/0.5% T20 and b pl. H,O,) were added into each dise and left for 30 min at 37°C in the

dark. Sera that gave visible brown spots on discs were considered positive,

Statistical analysis: Sensitivity, specificity, diagnostic accuracy, Positive Predictive Value (PPV)
and Negative Predictive Value (NPV) were determined:

Sensitivity = AC x100
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*x100

Specificity = 5 DD
T

PPV = A 100
A+B
NPV = D %100
C+D
Diagnostic accuracy zﬁx 100
A+B+C+D

where, A 1s true positive, B 1s false positive, C is false negative and D 1s true negative.

Ethical consideration: An informed written consent was taken from all subjects for participating
in this study.

RESULTS

SDS-PAGE analysis of sheep LL antigen: Fractionation of the crude extract of sheep LL in
SDS-PAGE was done under reducing conditions. It revealed 9 discrete bands approximately at 97,
72, 66, b5, 50, 42, 34, 29 and 27 kDa while purified LL antigen gave less number of bands at 686,
55, 34 and 27 kDa (Fig. 1).

EITB assay: Immuncblotting of purified LL antigen with a pool of human hydatid positive and
negative sera and probed with anti-human Ig(z1s shown in Fig. 2. Pooled human sera infected with
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Fig. 1. SDS-PAGE of laminated layer (LL) antigen from hydatid cysts, Lane 1: Molecular weight
standard, Lane 2: Crude LI antigen and Lane 3: Purified LI antigen
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hydatid recognized bands of purified LL at 66, 55 and 27 kDa, whereas pool of hydatid negative
human sera did not react with any band.

When individual human serum from CE patients (Group I) were tested against LL, total IgG
responses showed strong reactivity at bands of 66, 55 and 27 kDa. The 66 kDa band was recognized
by the sera of 13 CHE patients with sensitivity of 52% and cross-reacted with the sera of 4 cases
{16%) of parasitic infected control group (Group II) with specificity of 92%. No cross-reaction was
recognized with sera from healthy contrels (Group III). The PPV, NPP and diagnostic accuracy
were 76.5%, 79.3 and 78.7%, respectively (Table 1 and 3). The 55 kDa band was recognized by the
sera of 7 CE patients with sensitivity of 28% and cross-reacted with the 9 sera of parasitic infected
control (Group II) with specificity of 82%. No cross-reaction was shown with sera from healthy
controls (Group III). The PPV, NPP and diagnostic accuracy were 43.8, 69.5 and 64%, respectively

Tahble 1: Reactivity of different Molecular Weight (MW) bands of sheep L1, antigen among different groups by KITB

Group I Group II Group III

(Hxrdatid infected, No. 25) (Parasitic infected, No. 25) (Healthy controls, Na. 25)
MW band
(kDa)y No. (%) No. (%) Nao. (%)
66 13 52 4 16 o] 0
55 7 28 9 36 o] 0
27 20 80 2 8 o] 0

250

130

95

72

35

36

28
B

Fig. 2: EIBT of purified LL antigen from sheep hydatid cysts with pooled positive hydatid sera and
pooled negative sera, Lane 1. Molecular weight standard, 2: Negative human sera and
Liane 3: Positive human sera
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Table 2: Detection of anti-hydatid IgG4 antibodies in serum of CH, other parasitic infection and control groups by Dot-ELISA and indirect

ELISA
Indirect ELISA Dot-ELISA
Nao. (%) Nao. (%)
Subject groups +ve -ve +ve -ve +ve -ve +ve -ve
Group I (Hydatid infected, No. 25) 23 2 92 8 24 1 o6 4
Group II (Parasitic infected, No. 25) 2 23 8 92 1 24 4 96
Group III (Healthy controls, No. 25) 0 25 0 100 0 25 0 100

Table 3: Sensitivity, specificity, PPV, NPP and accuracy of different immunological assays using sheep LI, antigen for detection of TgG
among total examined individuals

EITB (kDa)
Criteria 66 55 27 Indirect ELISA Dot-ELISA
Sensitivity (%) 52.0 28.0 80.0 92.0 96.0
Specificity (%) 92.0 82.0 96.0 96.0 98.0
PPV (%) 76.5 43.8 90.9 92.0 96.0
NPV (%) 79.3 69.5 90.6 96.0 98.0
Diagnostic accuracy 78.7 64.0 a0.6 94.7 973

{Table 1 and 3). The 27 kDa band was recognized by the sera of 20 CE patients with sensitivity of
80% and cross-reacted with the sera of 2 cases (8%) of parasitic control group (Group I} with
specificity of 96%. No cross-reaction was demonstrated using sera from healthy controls (Group I1I).
ThePPV, NPF and diagnostic accuracy are 90.9, 90.6 and 90.6%, respectively (Table 1 and 3). The

results are shown in Fig. 3.

Indirect ELISA using anti-LL IgG4: The LL of hydatid was used as antigen in indirect ELISA
for the detection of Ig(G4 antibody in the sera of patients with proven CE. The Meant5D and
ranges of ODs at 492 nm of the three groups of sera are shown in Fig. 4. The ELISA cut-off value
was calculated as the mean OD of control non-infected sera plus 2 SI), which was 0.41 so, a serum
with an OD>0.41 was considerad to he positive for anti-hydatid antibody Ig(G4. The mean OD+5D
of positive cases from CE (Group I) was 1.11+£0.22, while the mean OD+5D of subjects of parasitic
infected group (Group II) was 0.3240.1. Specific IgG4 antibodies were detectable in 23 of 25 (92%)
sera of CE group, in 2 of 25 (8%) sera of parasitic group and were not detected among healthy
controls sera (0%). Accordingly, a sensitivity of 92%, specificity of 96%, PPV of 92%, NPV of 96%
and accuracy of 94.7% were determined (Table 2 and 3).

Dot-ELISA: Using sheep hydatid LL antigen for detection of hydatid antibodies (total Ig(3) in sera
of CE, other parasitic infected patients and healthy controls are summarized in Table 2 and 3. An
optimum concentration of 5 ug antigen per dot detected specific anti-hydatid IgG antibodies at
1: 200 serum dilutions of CE cases. [t demonstrated diagnostic levels of antibodies in 24 out of 25
{96%) sera of cases with confirmed CE (Group I). The test cross-reacted with only in one sera out,

of 25 sera parasitic infected control group 4%, (Group II) and no reaction was detected w ith sera
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Fig. 3(a-c); EITB of purified LL antigen with individual human sera from (a) CE patients
{Group I}, (b) Parasitic infection (Group II) and (¢} Healthy controls (Group I11)
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Fig. 4: Indirect ELISA using anti LL IgG4
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Group I (Healthy controls)
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Fig. 5. Dot-ELISA reactions in different groups, p, n = 25 in each group. Brown dot indicate
positive reaction where for each group, n = 25

of healthy contrels (Group III). The sensitivity, specificity, PPV, NPV and diagnostic accuracy of
Dot-ELISA were 98, 98, 96, 98 and 97.3%, respectively (Table 3). The positive reactions were
shown in Fig. b.

DISCUSSION

Human CE is recognized globally as a major zoonotic disease with increasing prevalence all
over the world (Eckert et al., 2001; Da Silva, 2010). In Arab countries, it still remains as a
significant health problem (Ahmadi, 2004).

Diagnosis of CE in humans is carried on by clinical examination, imaging techniques and
confirmed with serological methods (Doiz et al., 2001). Serodiagnosis of hydatidosis is still
problematic (Sako ef al., 2011). So, highly sensitive and specific Echinococcus antigens must be
selected to increase the sensitivity and specificity of currently available immunological assays
(Carmena et al, 2008). Different antigens obtained from hydatid cysts derived from wvarious
intermediate hosts were used for diagnoesis of human hydatidosis (Sabry, 2007). The serodiagnosis
has an important role in diagnosis because of its low cost and easily performance (Ortona et al.,
2003; Swarna and Parija, 2008).

The LL extract of K. granulosus has proven to be of an antigenic nature (Taherkhani and
Rogan, 2000) and it 1s attractive diagnostic candidate antigen.

In this study, the efficacy of purified LL antigen prepared from the hydatid cyst of infected
sheep for serodiagnosis of hydatidosis in patients infected with K. granulosus living in Menoufia
Governorate, Egypt was evaluated with three different serological tests which were EITB,
indirect ELISA and Dot-ELISA.

In the present study, fractionation of the crude extract of LL antigen in SDS-PAGE gave bands
at 97, 72, 66, bb, 50, 42, 34, 29 and 27 kDa while the purified LL antigen gave less number of
bands at 66, 55, 34 and 27 kDa which is quite similar to that reported by Taherkhani and Rogan
{2000) and Taherkhani et al. (2007). Kordafshar ef al. (2010) demonstrated that LL of hydatid cyst
gave D observed bands, the most prominent was 35-38, 50 and 60 kDa. The band of 38 kDa was
reported by Hoseini (2008).
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In the current work, when testing the reactivity of hydatid infected human sera against the
purified LL antigen using EITB technique, the pooled positive human hydatid sera demonstrated
an intense antibody reaction (Ig(3) against protein bands at 66, b5 and 27 kDa. There was no
reactivity against protein band of 34 kDa. This is in agreement with Taherkhani and Rogan (2000)
who indicated that the bands of 66, BB and 27 kDa were of significance for serodiagnosis of CE.

When individual human sera of CE patients (Group I), parasitic infected control (Group II) and
healthy control (Group III) were blotted against purified LL, total Ig( responses showed sensitivity
of 52% with 66 kDa, 28% with 55 kDa and 80% with 27 kDa. The highest sensitivity with purified
LI antigen was reported with 27 kDa band and this was better than sensitivity (67%) that reported
with 25 kDa, the nearest in molecular weight (Taherkhani et al., 2007). The higher sensitivity
detected in the present study could be attributed to the purified nature of sheep extract of LL. The
specificity of the detected bands for diagnosis of CE in humans were 92% with 66 kDa, 82% with
55 kDa and 96% with 27 kDa and accuracy was 78.7, 64 and 90.6%, respectively. The lower
specificity of 55 kDa band and higher specificity of 27 kDa band could be related to the parasitic
nature of 27 kDa band and host nature of 55 kDa band, host specific (Taherkhani and Rogan,
2000). Taherkhani and Rogen (2001), reported that 27 kDa band was obvious in semi-purified
LL.

In our study, indirect ELISA detected specific anti-LL [gG4 in 23 out of 25 positive hydatid sera
achieving sensitivity of 92%. Cross-reaction was detected among 2 out of 25 sera from parasitic
infected control group (8%) and no cross-reaction was shown among healthy controls sera revealing
a specificity of 96% when using both groups as the negatives for hydatid infection. Metwally and
Al-Olayan (2013) reported that indirect ELISA detected anti-hydatid antibodies (total IgG) in 65%
of hydatid patients with sensitivity of 72.2% and specificity of 75% (using commercial ELISA kits).
Another study was performed by Sadjjadi et al. (2009) and they found that 94.2% of patients with
CE have antibodies in their sera by indirect ELISA when using antigen B. In addition,
Younis et al. (2008) reported 90% sensitivity and 75% specificity by conventional ELISA when
using crude hydatid fluid (CHF) antigen.

On the other side, there were 2 hydatid positive sera which did not react with LL antigen when
applying indirect ELISA assay and this may be attributed to the presence of small cysts early after
parasitic infection, the cysts might be large but intact with no leakage of immunogenic cyst
materials, existence of heavily calcified cysts and/or cysts in extrahepatic location.

Kaur ef al. (1999) compared the sensitivity and specificity of standard and rapid ELISA using
CHF as antigen in detection of antibodies in hydatid disease, the specificity was 90.27% and 100%,
respectively while sensitivity of standard ELISA was 88.23% and that of rapid was 82.3%. The
ELISA assay using the CHF antigen revealed sensitivity and specificity of 92.22 and 98.75%,
respectively (Siavashi ef al., 2005). In a study conducted in Egypt, Romia et al. (1992) reported the
sensitivity and specificity of ELISA assay using CHF as antigen were 88 and 96.9% in detection
of anti-hydatid antibodies, respectively.

Dot-ELISA has been considered as one of the valuable methods in diagnosis of different
parasitic diseases (Pappas, 1988; Biswas ef al., 2004; Roldan et al., 2009) including hydatidosis
{Hadighi et al., 2003). The results of the current work showed that Dot-ELISA detected specific
anti-hydatid IgG antibedies in 24 out of 25 positive hydatid sera achieving sensitivity of 96%, while
only 1 serum from parasitic infected group (4%) cross-reacted with Dot-ELISA showing specificity
of 98%. The high sensitivity of Dot-ELISA could be attributed to using of nitrocellulose paper which
can detect trace amounts of antibody. A lot of reports have evaluated the efficacy of Dot-ELISA in
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diagnosis of human CE using various hydatid cyst antigens. Rogan et al (1991) reported a
sensitivity of 94% and specificity of 90.5% of Dot-ELISA using Ag B whereas, crude sheep HCF
gave lower specificity (52%) and higher sensitivity (97%) in the Turkana region, Iran. The lower
specificity observed by this study was due to cross-reaction with sera of patients infected with other
parasitic diseases such as cysticercosis, filariasis and toxocariasis.

Zhang and McManus (1996) employed CHF antigen in Dot-ELISA assay using titer of 1:400
and reported a sensitivity of 92.3% and specificity of 89.9%. Also, Siavashi et al. (2005) compared
Dot-ELISA and Sandwich ELISA using CHF antigen and found that Dot-ELISA showed
100% sensitivity and 98.75% specificity. A recent study employed Dot-KLISA test using different
antigens; cyst wall, protoscolex and cyst fluid antigens showed the sensitivity of Dot-ELISA 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),

The Dot-ELISA in our hands showed the highest sensitivity, specificity and other diagnostic
criteria of a serological test in comparing with ELISA or EITB. It has many advantages over the
other two tested techniques in cur study such as it 1s rapid, the membrane conserving the antigen
requires a trace amounts of the antigen reaching few nanograms, it is easy and it needs few
microliters of serum to proceed the assay (Swarna and Paryja, 2008). Until now, there 1s no
recommended standard serclogical test for human CE having high sensitivity and specificity
{(Moghadam et al., 2013).

CONCLUSION

It is concluded from this study that the purified LL antigen is easily prepared from the animal
hydatid cyst and could be obtained with large volume, also, Dot-ELISA technique has advantages
which are of low cost, quick and does not require highly skilled personals. In addition to all of that,
results indicated that detection of specific antibodies using purified LL antigen employing
Dot-ELISA is a sensitive serclogical tool that might be valuable in serodiagnosis of human hydatid
to complement and confirm the i1maging diagnosis. The LL antigen-Dot-ELISA assay is
recommended to be tested in larger samples and in patients with cysts affecting other organs
addition to liver. Lastly, further study of LL antigen is recommended to purify its component of
high antigen nature which may give better sensitivity and specifiaty.
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