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ABSTRACT

The present study evaluates the use of P7E1 monoclonal antibody (mAb) against Fasciola (F.) gigantica adult worm excretory/secretory (E/S) antigens (Ags) in sandwich ELISA for fascioliasis diagnosis. Characterization of P7E1 mAb by enzyme-linked immunosorbent assay (ELISA), has demonstrated no cross-reaction against soluble Schistosoma mansoni adult worm Ags (SAWA) or Hydatid (HYD) antigen preparation. To compare the diagnostic capacity of P7E1 with polyclonal antibodies (pAb), rabbit pAb against E/S Ags has been generated. Results of the present study demonstrated comparable levels of sensitivity for Anti-E/S pAb and mAb in the detection of E/S Ags in sera from experimentally and naturally Fasciola-infected sheep and from fascioliasis human patients. The sensitivity of rabbit pAb was very high and could detect as low as 5 µg/ml E/S Ags in S-ELISA. The specificity of P7E1 mAb was higher than anti-crude E/S pAb. The reactivity of P7E1 mAb in all experimentally infected sera was higher along 14 week post infection (wk PI) (the time of experiment). Also P7E1 mAb was able to detect circulating E/S Ags as early as 1st wk PI of sheep upon challenge infection with F. gigantica (experimentally-infected sheep). The detection of P7E1 mAb against circulating E/S Ags in sera of naturally-infected sheep with F. gigantica metacercariae demonstrated a significant level (P<0.001).  Also, P7E1 mAb was able to detect E/S Ags in 88.6 % of the sera from naturally-infected sheep. P7E1 mAb succeeded to detect circulating E/S Ags at all human sera samples (100%) recording a highest significant level in sandwich ELISA with a noticeable difference than anti-E/S pAb level (86.6%).
INTRODUCTION
Fascioliasis is a disease of human and grass-grazing animals caused by the parasitic worm Fasciola spp; which lives in the bile ducts and cause liver cirrhosis. Although fascioliasis most commonly affects ruminants, producing liver rot, it may occasionally be acquired in humans (Maurices, 1994; Anon, 1995; Arora and Arora, 2005) by ingestion of encysted metacercariae attached to leafy plants (Haseeb et al., 2002).

 It is generally agreed that fascioliasis causes a heavy economic loss in liver stock throughout the world. It is well accepted that the difficulty to develop a high reliable diagnostic assay for fascioliasis is primarily due to the known cross reactivities between different helminthic parasites such as schistosomiasis and liver abscess (David and Dabbs, 2000).

     
Human fascioliasis is one of the main causes of hepatic disorders (Makled et al., 1988; Aksoy   et al., 2005). Clinically, fascioliasis may be falsely diagnosed as anorexia, fever, weight loss, amoebic hepatitis, acute infective hepatitis. Hematological (neutropenia and eosinophilia) and biochemical features (iron deficiency, alkaline phosphatase, glutamic pyruvic and glutamic oxaloacetic transaminases levels are raised) in serum of the majority of fascioliasis patients (Sampaio Silva et al., 1996; Silvana et al., 2001), as well as disorders associated with cirrhosis and primary carcinoma of the liver (Gajewska et al., 2005). Several tests using different Fasciola antigenic preparation, including partially purified Ags and E/S products of the adult worms, have been reported for the immunodiagnosis of fascioliasis (Hillyer and Galanes, 1988; Mousa, 1994). However, these serological tests lack the diagnostic specificity. 

      
To enhance the specificity of immunodiagnosis of fascioliasis, attempts were directed to assay the fasciolal circulating Ags which can be detected in sera obtained from infected specimens as early as the 3rdwk PI (Fagbemi et al., 1997). The immunodiagnostic method can provide an accurate tool for diagnosis as well as the assessment of cure of fascioliasis (Hammouda et al., 1997; Cancela et al., 2004; Intapan et al., 2005)

     
The aim of the present work was to investigate and prepare F. gigantica E/S Ags. Also, to generate mAb and pAb against Fasciola E/S Ags to be used for diagnosis of sheep fascioliasis. 
MATERIALS AND METHODS
1. Preparation of infective stage (metacercariae) of F. gigantica  
Lymnaea cailliaudi (L. cailliaudi) snails were collected from Abu-Rawash area (Giza, Egypt), and were washed by dechlorinated tap water (pH 6.8-7.2). The snails were reared in the laboratory according to the method described by El-Gindy and El-Gindy (1964). F. gigantica eggs were collected from the gall bladder of naturally infected cattle slaughtered in El-Qanater abattoir. Embryonation of eggs was carried as the method described by Boray (1964). According to Rowcliffe and Ollerenshaw (1959), miracidiae hatching was induced by exposing the egg culture to direct sun light or to an artificial light for about 15 min. L. cailliaudi snails were exposed individually for 12 hr, to the required dose of freshly hatched 45-60 min-old miracidiae (Abdel Ghani, 1964). The miracidiae penetrate actively into the snails and develops into the sporocysts, followed by rediae (in 25 days), then to cercariae which leave the snails in 4.5 to 7 wk PI. The cercariae settle on blades of grass or cellophane paper forming cysts (infective metacercariae).

2. Antigen preparation

2.1. Excretory/secretory F. gigantica antigens (E/S):  
The E/S Ag was prepared according to Santiago de Weil and Hillyer (1986). Briefly; F. gigantica adult worms were collected from the bile ducts of naturally infected cattle, and were washed repeatedly in phosphate buffer saline (PBS), pH 7.4. The worms were then incubated in 0.01 M PBS for 3 hr at 37˚C. After incubation, the supernatant was subjected to a high speed centrifugation (12.000 rpm) for 1 hr at 4˚C. Then, concentrated using PM 10 membrane Filter (Amicon corp. Lexington, Massachusetts). 
2.2. Crude soluble adult worm antigen (SAWA):

SAWA was prepared according to Da Silva and Ferri (1968). Adult Schistosoma mansoni (S. mansoni) worms (103 worms) were supplied from the Schistosome Biological Supply Program Unit at Theodore Bilharz Research Institute (SBSP, TBRI) Giza, Egypt, suspended in 10 ml of PBS. The worms were homogenized with a glass homogenizer on ice for 5 min. The homogenate was centrifuged at 8.000 rpm for 1 hr at 4˚C. The supernatant was collected and protein content was measured. 

2.3. Hydatid antigen (HYD):
The HYD Ag was prepared according to the method described by Oriol et al. (1971), with some laboratory modifications. Fresh fertile HYD cysts from camels were obtained from Cairo abattoir. The fluid was withdrawn and centrifuged at 1500 rpm for 30 min. The supernatant was then concentrated using 0.5 μm dialyzed against 5 x 10-3 M acetate buffer (pH 5.0), centrifuged at l0.000 rpm for 1 hr. The precipitate (euglobulins and parasite antigens) was dissolved in 0.2 M PBS (pH 8.0), then centrifuged at 10.000 rpm for 1 hr. The supernatant was salted out with saturated ammonium sulphate (40%), centrifuged at 10.000 rpm for 1 hr, dialyzed against 0.2 M PBS, for 48 hr, followed by 0.005 M acetate buffer (pH 5.0), and then centrifuged at 10.000 rpm for 1 hr. The precipitate was dissolved again in 0.2 M PBS and was treated as supernatant. The protein content was measured for all prepared Ags by the method of Lowry et al. (1951), and Ags were stored as aliquots at -70˚C until use. 
3. Preparation of antisera
3.1. Preparation of rabbit polyclonal anti-F. gigantica E/S antibodies: 

New Zealand male rabbits (≈3kg), of about 4 months age, were subcutaneously injected over a period of 2 months with six doses at 1 wk interval with F. gigantica E/S Ags (2 mg each), mixed with an equal volume of complete Freund's adjuvant (CFA, UK). 
3.2. Production of monoclonal antibodies:
     BALB/c mice were immunized twice at days 0 and 28 with 50 µg E/S Ags in CFA.             Immunized mice were bled after 7 days post last immunization and sera were tested against E/S antigens using ELISA. Spleens of mice that have the highest titer of anti-E/S antibody were excised and spleens cells were fused with P3NS1 myeloma cells for the preparation of mAb. Clones with high reactivity with E/S were propagated and large amounts of mAb were produced by growing cells as ascitic tumors in vivo. Each of seven BALB/c mice was injected intraperitoneally two times, 1 wk interval, with 0.5 ml of 2, 6, 10 and 14, tetramethyl pentadecane (Pristine, Sigma Chemical Co., USA). On day 10, post the last immunization animals with profuse ascitic fluid were inoculated each with 10x106 monoclonal cells suspended in 0.5 ml of sterile PBS. Animals showing remarkable enlargement of their abdomens were exposed to ascitic drainage. Drainage was performed using a large gauge needle and ascitic fluids were collected and purified from cells by centrifugation at 600 g at 20˚C for 5 min. Clear supernatant was collected from top of cells, aliquoted and frozen at -70˚C.

3.3. Examination of sera and fecal samples
      a. Experimentally F. gigantica infected sheep 
Five healthy sheep (5-6 month old, 20-30 kg b.wt.) were orally infected with 250 encysted F. gigantica metacercariae, and 3 parasite-free sheep as controls. Sera samples from this group were collected before and after infection along 13 wk (0, 1, 2, 3, 5, 7, 9, 11 and 13 wk) and assayed by ELISA. Meanwhile, the fecal samples were collected after infection from experimentally-infected sheep regular intervals to detect the first Fasciola eggs appearance. (Magambo et al., 1998).
 b. Naturally infected sheep with F. gigantica 
Sheep of different ages and sexes slaughtered in Cairo abattoir and infected-human patients admitted to the Parasitology and Urology Department, TBRI. Rectal fecal samples were individually obtained from naturally-infected sheep and infected-human and assayed for parasitological examination at 3 consecutive days. Each fecal sample was microscopically examined in the laboratory using the concentration sedimentation technique as described by Soulsby (1968). Blood samples were individually collected and sera from positive and negative (control) cases were separated and stored at -70oC, then examined using ELISA. However, sera from those infected with other parasites or had mixed infections were discarded.

4. Enzyme-linked immunosorbent assay (ELISA)
Optimal concentrations were determined after titration using a wide range of Ag concentrations (50-250 ng/well) and 1:50 to 1:200 of sera dilutions. Ags from F. gigantica E/S products, SAWA and Hyd preparations were used at an optimal concentration of 10 μg/ml coating buffer (0.1 M Sodium carbonate, pH 9.6). After that all wells of ELISA plates (Coaster) were incubated overnight at 4oC with 50µl/well Ag.
     All wells were washed 3 times with PBS-Tween washing buffer (PBS-T), then were blocked with 200 µl/well blocking buffer (washing buffer containing 0.1% BSA) for 1 hr at room temperature. After washing 3 times, 50µl/well, positive and negative sera (1:3200 dilution) from E/S immunized mice as well supernates of clones cultures and ascitic fluid from inoculated mice were added and were incubated at 37oC for 2 hr. The plates were rewashed 5 times and 50 µl/well of alkaline-phosphatase labeled mouse anti-sheep-IgG diluted 1:1000 in PBS/T, were added and were incubated for 1 hr at 37oC. The plates were then washed 5 times with 0.05% PBS-T and twice with the substrate buffer (0.05 M sodium carbonate, pH 9.8), and then 50 µl/well of P-nitrophenyl phosphate (1 mg/ml) were added to all wells, and were incubated for  30 min at 37ºC. The reaction was stopped by adding 50 µl/well of 1N NaOH. The enzyme mediated color reaction was measured spectrophotometrically at 405 nm using a Multiscan ELISA reader (Titertik Multiscan, Flow laboratories, Mclean, Virginia, USA).

5. Sandwich ELISA

Sandwich ELISA was performed to measure the ability of rabbit pAb and P7E1 monoclonal to capture Fasciola E/S Ags and Ags from other parasites (Schistosoma and Hydatid) in different sera preparations (sera from experimentally and naturally F. gigantica- infected sheep and infected human as well as sheep infected with other parasites. E/S antigen preparation was used as positive control). According to the original method of Engvall and Perlmann (1971) and modification of Nilsson (1990), Plates were coated with 100 µl/well of pAb or P7E1 mAb (20 µg/ml in carbonate buffer (0.06M, pH 9.6) and incubated overnight at room temperature. Plates were washed trice with 0.1 M PBS/Tween-20, then, blocking of wells was done using 200 µl/well of 2.5% FCS (Sigma)/PBS/T-20 and incubated at 37oC for 2 hr. After washing, 100 µl/well of E/S Ags (10 µg/ml) was added and incubated for 1 hr at room temperature, then the plates were washed and 100 µl/well of different sera (human, experimentally and naturally-infected sheep) were put into wells and rewashed. 100 µl of peroxidase-conjugated E/S pAb diluted 1/250 was added and incubated for 1 hr at room temperature. 100 µl of freshly prepared substrate solution (Phosphoric/citrate buffer as 1.02 g citric acid, 3.68 g Na2HPO4.12H2O in 100 ml dist. H2O) were dispensed in each well for 5 min. Over reaction was stopped with 50 µl of stopping buffer (4N H2SO4). Using ELISA reader (Bio-Rad microplate reader, Richmond, Ca), the color absorbance was measured at 492 nm. According to Demerdash et al. (1995), cut off value was calculated as the mean O.D reading of negative control+2 Standard deviation of the mean (mean + 2SD).

RESULTS
1. Parasitological assessment 

Parasitological examinations were performed according to the Kato-Katz concentration and formal-ether sedimentation techniques, for all stool samples (experimentally and naturally-infected sheep and human) in order to detect Fasciola eggs and/or other helminthic ova). F. gigantica eggs was detected in stool of 3 sheep only out of 5 experimentally-infected sheep (60%), while, 30 of total 35 naturally-infected sheep showed a positive egg output (85.7%). Moreover, Fasciola infection was confirmed by the presence of Fasciola adult worms in livers of experimentally- and naturally-infected sheep at the end of the experiment. Parasitological examination of human (15 patients) demonstrated the presence of live F. gigantica eggs in stool of all individuals (100%) (Table 1).
2. Reactivity of rabbit anti-E/S pAb

  
To confirm the presence of anti-E/S Ags in immunized rabbit sera, rabbit antisera was diluted 1:200 to measure the Ag-Ab reaction in comparison with normal rabbit serum. Results of the present experiments showed that intramuscular immunization of rabbit with 100 µg E/S Ags induced a significant (P<0.01) amount of rabbit IgG against E/S and the sensitivity of the pAb was very high and could react with as low as 5 µg/ml of E/S Ags as tested using ELISA (Fig. 1).  

3. Development and characterization of P7E1 mAb using ELISA

        In order to increase the specificity of S-ELISA using E/S Ags, a hybridoma between splenocytes of E/S-immunized BALB/c mice and P3NS1 myeloma cells was developed. Culture supernatants were collected and tested for activity against E/S Ags. Characterization of P7E1 mAb was demonstrated by ELISA (Fig. 2). E/S-coated plates were incubated with different dilutions (1:5 to 1:3200) of P7E1 mAb. P7E1 detected Ag at a dilution of 1:3200 (Fig. 2A); however, no cross-reaction was observed when P7E1 mAb was tested against SAWA or HYD antigenic preparations (Fig. 2B). Supernatants from control cultures were used as negative control. 
4. Sandwich ELISA for the capture of E/S using P7E1 mAb and rabbit IgG pAb

        The ability of P7E1 mAb to capture E/S Ags was tested in S-ELISA. P7E1 mAb was used to coat ELISA plates to capture E/S Ags at different concentrations (1.25-20 ng/ml) and rabbit anti-E/S pAb was used as detecting antibody. P7E1 mAb detected as low as 1.25 ng/ml of E/S. However, when either soluble extract from SAWA or HYD antigenic preparations were used, no reaction was observed (Fig. 3).
6. Detection of circulating E/S Ags using S-ELISA:
    a. Experimentally infected sheep
Sandwich ELISA, using P7E1 mAb (capturing Ab) and rabbit anti-E/S pAb (detecting Ab) was used to detect the circulating E/S Ags in experimentally infected animal. Results illustrated in Fig (4) showed that, P7E1 mAb and anti-E/S pAb in comparison to control sera, were able to detect the circulating E/S as early as 1st wk PI and increased significantly at the 2nd wk PI of sheep infected with F. gigantica. Along the experiment period, P7E1 mAb level is higher than the anti-E/S pAb level reaching a maximum increase at 14 wk PI. Data depicted in Table (1) showed that anti-E/S pAb was capable to detect E/S Ags in 4 out of 5 experimentally infected animals (80%), while P7E1 mAb detected all 5 sheep (100%). 
    b. Naturally infected sheep
Rabbit anti-E/S pAb and P7E1 mAb were used to coat ELISA plates to capture circulating E/S Ags in 35 sera samples from naturally-infected sheep. Results demonstrated that P7E1 mAb was able to detect all of the specimens tested (100%) recording higher readings than anti-E/S pAb which detected 31 sheep (88.6%) referring to experiment cut off value (0.38) (Fig. 5) (Table 1).
c. Infected human:

Figure (6) demonstrates a direct comparison between the screening power of either anti-E/S pAb or P7E1 mAb against circulating E/S Ags. At all human sera samples, the P7E1 mAb recorded a highest significant level in sandwich ELISA with a noticeable difference than anti-E/S pAb level. In total of 15 human patients, P7E1 mAb detected all sera samples (100%), while, anti-E/S pAb detected only 13 samples (86.6%) (Table 1).
DISCUSSION

   
Fascioliasis caused by F. hepatica and F. gigantica is one of the major public health problems in the world and Iran (Neyra et al., 2002; Rokni et al., 2003; Ruis et al., 2003). Fascioliasis in ruminants is known for its adverse effects on growth, productivity and may cause the death of the infected final host (Wiedosari et al., 1991; Armour et al., 1997). 

   
The diagnosis of fascioliasis during the patent period is confirmed by direct fecal sedimentation, which is not always reliable. That is mainly due to the fluctuation in egg deposition, which thus requires repeated stool examinations. Also, the fecal examinations are unsuitable for diagnosis of fascioliasis during the pre-patent period, which is 3 months (Soulsby, 1982). In additions, false positive results are encountered in stool samples following ingestion of infected raw livers. Several serodiagnostic techniques have been developed to improve the diagnosis of fascioliasis primarily by the use of worm Ags to capture anti-fasciolal Abs (Moussa, 1994; Guobadia and Fagbemi, 1995).       

 

An alternative approach, to overcome the deficiencies of diagnosis by parasitological means and to develop more sensitive diagnostic methods, of two type's immunoassays. One approach focused on detection of Abs in the serum of infected animals. Detection of sera Abs has some disadvantages as Ab cannot indicate the intensity of worm burden. Also, Abs cannot differentiate between current and past infection. So, it considered as one of the most useful serological test for epidemiological studies (Hillyer and Soler de Galanes, 1991; Ortiz et al., 2000). The second approach relied on detection of circulating parasite Ags, which have been detected in infected human beings, mice, cattle and sheep by use of ELISA (Espino, 1990; Rodriguez–Pérez and Hillyer, 1995). 
     ELISA technique was found to be highly sensitive and highly specific when compared to parasitological diagnosis of fascioliasis. The advantage of this test is the capability to detect the Abs or Ags as early as 2 wk PI (Anderson et al., 1999; Castro et al., 2000). The two parasites, F. hepatica and F. gigantica occurred together in the same areas but available diagnostic tests do not differentiate between them, except at post morten examination.          

       Several detailed studies have been performed on immunodiagnosis of F. hepatica infection in cattle and sheep (Castro et al., 2000; Gönenp et al., 2004). Fewer studies have been done on serodiagnosis of F. gigantica infection in ruminants (Fagbemi and Obarisiagbon, 1990). 

 In more recent years, the serodiagnosis of parasite infection has been further extended for the detection of circulating parasite Ags in the host serum and blood in such infections as filariasis, schistosomiasis, trichinellosis and echinococcosis (Weil, 1987; Zheng et al., 1990). The Ag detection assays can identify proponent or occult infections in the host and also provide to some extent a serological measure of parasite burden which the more traditional Ab assays are incapable of detecting (Zheng et al., 1990). 
 The E/S Ags of Fasciola spp. or partially purified components of them are the most common source of Ags for use in ELISA methods and Abs to these Ags can be detected as early as 2 wk PI, and peak concentrations are reached at 8-10 wk PI (Fagbemi and Guobadia, 1995; Anuracpreeda et al., 2006).

 Using enzyme linked immunotransfer blot (EITB) technique, the diagnostic potentials of crude somatic Ags and E/S Ags were compared (Rokni et al., 2003). The sensitivity and specificity values for somatic Ags were 91% and 96.2%, respectively, as for E/S Ags; these percentages were 95.2% and 98%, respectively. On the other hand, ELISA was 100% sensitive and 93% specific for detecting circulating Fasciola Abs using purified somatic Ags (Shaker et al., 1994; Mezo et al., 2004). But, they reported that, E/S Ags were more specific than somatic and surface Ags for serodiagnosis of fascioliasis in sheep (Rodriguez-Perez and Hillyer, 1995). For all of the previous studies, we choose an E/S Ags as a target to this study. 

    In this study, the importance of E/S Ag was investigated in three separate sets of experimentally infected sheep sera with F. gigantica. A significant (P<0.01) reactivity of pAb and mAb against crude preparation of E/S Ags was demonstrated as early as 1st wk PI using ELISA assay. Moreover, a comparable level of recognition was also mounted in these animals against the circulating E/S Ag which started at wk 1 and was maximal by wk 2 PI for pAb and along the experimental period (14 wk) for mAb. This agrees with Guobadia and Fagbemi (1995), who reported that sera from sheep experimentally infected with F. gigantica were reactive with E/S Ags of the adult worms with a significant increase in anti-fasciolal Abs by 2 wk PI. These results also implement that Ag serologic assay is a useful approach to immunodiagnose fascioliasis as early as 1 wks PI.

In this study, P7E1 mAb was developed against E/S Ags of F. gigantica. P7E1 mAb detected E/S Ags of F. gigantica at a dilution of 1:3200 when tested with ELISA technique, no cross-reaction was observed with any of SAWA or HYD preparations. Data demonstrated that circulating E/S Ags of F. gigantica was present in sera of all experimentally infected animals as early as the 1st wk PI and it remained detectable until the experiment was terminated at wk 14 PI (Fig. 4).
   Chaithirayanon et al. (2002) and Khawskuk et al. (2002) developed a mAb against the 28.5 kDa tegumental Ags of F. gigantica and studied by EIA the sensitivity of this mAb using 28.5 kDa Ags present in the tegument, E/S material of the adult, whole-body extracts of newly encysted juvenile (NEJs) worms, 5 wk-old juvenile and adult parasites. Also, they studied the cross-reactivity with Ags from other trematode parasites including S. mansoni, Eurytrema pancreaticum and Paramphistomum spp. This mAb and P7E1 have similar specificity and sensitivity and do not have cross-react with other trematodes. The 27-28 kDa E/S Ags partially purified from F. gigantica adult worms has been used as the sensitive and specific Ag for immunodiagnosis of human fascioliasis (Tantrawatpan et al., 2003). F. hepatica protein (28 kDa) is one of diagnostic Ags in human fascioliasis without cross-reactivity with other human trematodiasis (Kim et al., 2003). 

   In the present study, rabbit anti-E/S pAb was generated. The sensitivity of pAb was very high and could detect as 5 µg/ml E/S Ags as tested by ELISA, and comparable to those reported by others (Rodriguez-Osorio et al., 1998; Velusamy et al., 2004). Previous studies using a specific rabbit anti-serum in ًWestern immunoblot (WB) analysis have demonstrated the presence of highly reactive Ags of 26-28 kDa not only in an extract of adult F. gigantica but also in E/S products of the worms and in bile secretion and sera of cattle that were naturally infected with parasite (Attallah et al., 2002) and Velusamy et al. (2004), have used a monospecific anti-F. gigantica pAb to detect circulating 88 kDa Ag in the sera of cattle infected with this fluke. Guobadia and Fagbemi (1995) and Bossaret et al., (2000) have identified four polypeptide Ags that were specific to F. gigantica.                                

  In the present study, the ability of P7E1 mAb which was developed against E/S Ags to capture circulating fasciolal Ags was tested by sandwich ELISA. Characterization of P7E1 mAb demonstrated no cross reactions with SAWA or HYD Ags by ELISA. P7E1 mAb detected as low as 1.25 µg/ml of crude E/S Ags. However, when either SAWA extract from S. mansoni, or HYD antigenic preparations were used, no reaction was observed. Similar findings were reported elsewhere by Ikeda (1998), who used anti-cysteine proteinase Abs to capture cysteine proteinase in sera from patients with paragonimosis and fascioliasis. 

   A significant (P<0.01) level of E/S Ags in naturally infected sheep sera was detected against anti-E/S pAb in all examined infected sera, as compared to sera from normal sheep (control sera). This agree with Ortiz et al. (2000), who found that cattle naturally exposed to F. hepatica, in Cajamarac, Peru develop a significant IgG response to this parasite Ag. Together with our findings, this indicates that an adult worm E/S Ag has a dominant common epitope that is common in different modes of infection including human.                                                   

The use of P7E1 mAb in Ag detection of experimentally infected animal was extended. Rabbit anti-E/S Ags pAb and P7E1 mAb were used to capture the circulating E/S Ags in experimentally infected animals. Results have shown that, P7E1 mAb was able to detect E/S Ags as early as 1 wk PI of sheep with F. gigantica. The circulating Ag of F. gigantica was demonstrated in sera of all experimentally infected animals as early as the 1st wk PI, and it remained detectable until the experiment was terminated at 14th wk PI. 

Additionally, P7E1 mAb was used in Ag detection of sheep fascioliasis, where P7E1 mAb was able to detect E/S Ags in 100% naturally infected sheep sera by ELISA test. Viyanant et al. (1997) and Maher et al. (1999) used a combination of mAb (1C12) and rabbit anti-66 kDa surface tegument (ST) Ag of adult worms of F. gigantica to detect circulating Ag in sera of naturally infected cattle by sandwich ELISA. Of the 97 serum samples from naturally infected cattle, the sensitivity of 86.6% was observed. Together, these findings along with ours, demonstrate that sandwich ELISA is a useful technique to capture circulating and dominant epitope derived from adult worms in different models of natural infection with fascioliasis.

In conclusion, E/S antigenic preparation from adult worms of F. gigantica is a dominant and immunogenic epitope to induce mAb production which sharply detects E/S Ags as early as the 1st wk PI by ELISA assay. This way of ELISA is specific, sensitive and easy to perform for the rapid and early diagnosis of fascioliasis, particularly when more complex laboratory tests are unavailable. The P7E1 mAb was able to detect E/S Ags in sera of infected sheep as early as 1st wk PI and in infected human sera. It detects Ags with very low amount and high sensitivity than pAb. These results need further investigations and more specific study to define the specific target Ag. This will be of great value in producing a specific assay for commercial use. 
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Figure (1): Titration of rabbit anti-E/S polyclonal antibodies in ELISA against E/S Ags preparation with different coating concentrations (1, 5, 10 and 50 µg/ml). Tested serum was assayed at serial dilutions (1: 100, 1:200, 1: 400, 1: 800 and 1: 1600). C is a control serum. Absorbance of each well was determined at 405 nm on a microtiter plate reader. The ELISA was performed in triplicate and the results represent averages of the three determinations.
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Figure (2): Reactivity profile of P7E1 anti-E/S mAb in ELISA against E/S Ags. Titration of P7E1 mAb at different dilutions (1: 5, 50, 200, 800 and 3200) against E/S Ags (A). Specificity of P7E1 mAb against different antigenic preparations (E/S, SAWA and HYD) in comparison to control culture (C) (B). Absorbance was determined at 405 nm. The ELISA was performed in triplicate and the results represent averages of the three determinations.   
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Figure (3): Reactivity and specificity of P7E1 anti-E/S mAb in sandwich ELISA as coating plates against three Ags ( E/S, SAWA and HYD) at different concentrations  (1.25, 2.5, 5,         10  and 20 µg/ml). Absorbance was determined at 405 nm. The ELISAs were performed in   triplicate and the results represent averages of the results.
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Figure (4): Detection of E/S Ags in sera from experimentally infected sheep in sandwich ELISA using P7E1 anti-E/S mAb, anti-E/S pAb and control sera (C). Experiments were done at 1 wk interval along 14 wk PI of F. gigantica. Absorbance was determined at 405 nm. Cut off = mean O.D obtained from normal sheep +2SD = 0.34. Vertical bars represents the SE of each mean point. 
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Figure (5): Detection of E/S Ags in 35 individual sera of naturally infected sheep (n=35)        in sandwich ELISA using P7E1 mAb and anti-E/S pAb. Absorbance was determined at           405 nm. Horizontal line represents the cut off= mean O.D obtained from normal sheep        +2SD= 0.39. 
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Figure (6): Detection of E/S Ags in sera of fascioliasis human patients in sandwich ELISA using P7E1 mAb and pAb. Absorbance was determined at 405 nm. Horizontal line represents the cut off= mean O.D obtained from normal sheep +2SD= 0.36.
Table (1): Sensitivity of sandwich ELISA for detection of Fasciola E/S Ags, Fasciola 
anti-E/S pAb and mAb compared to ova positivity in infected human and sheep groups
	Groups


	Ova (+ve)
(%)
	S-ELISA pAb (+ve)
(%)
	S-ELISA mAb (+ve)
(%)

	Exp. sheep (n=5)
	3 (60%)
	4 (80%)
	5 (100%)

	Nat. sheep (n=35)
	30 (85.7%)
	31 (88.6%)
	35 (100%)

	Human (n=15)
	15 (100%)
	13 (86.6%)
	15 (100%)


Exp. sheep: Experimentally-infected sheep
Nat. sheep: Naturally-infected sheep 
S-ELISA: Sandwich ELISA
%: Percentage of positivity
تقييم كفاءة المستضدات الوحيدة النوعية فى تشخيص مرض الفاشيولا
بدلالة الأنتيجينات المتحركة فى العينات المعملية
   1عزة الأمير, 1مرفت النور, 1 سلوى فؤاد, 2 وحيد موسى    
1قسم علم الحيوان, كلية العلوم, جامعة القاهرة

2قسم الطفيليات, كلية الطب البيطرى, جامعة القاهرة

تقوم هذة الدراسة بتققييم استخذام المستضدات الوحيدة النوعية  P7E1 ضد أنتيجينات الفاشيولا المستخلصة من النواتج الأفرازية الأخراجية لديدان الفاشيولا البالغة باستخذام اختبار الاليزا (sandwich ELISA) . لقد أظهرت خصائص المستضدات الوحيدة النوعية بواسطة اختبار الاليزا عدم وجود أى تفاعل مشترك ضد الأنتيجينات الذائبة المحضرة فى المعمل لديدان الفاشيولا البالغة و أنتيجينات طفيل الهايدات.
أيضا, قمنا بتخليق مضادات متعددة النوعية ضد الأنتيجينات الأفرازية الأخراجية فى الأرانب وذلك لمقارنة القذرة التشخيصية للمستضدات الوحيدة النوعية , وقذ أثبتنا أن حساسيتها عالية جدا وقادرة على الأستدلال على النواتج الأفرازية الأخراجية  فى أمصال الأغنام المصابة معمليا وطبيعيا وفى الأشخاص المرضى بالفاشيولا .
لقذ وجذ أن حساسية المستضذات المتعذذة النوعية عالية جذا وتستطيع أن تستذل على كمية قليلة من من النواتج الأفرازية الأخراجية بواسطة اختبار الاليزا.  وجد ان خصوصية المستضدات الوحيدة النوعية سجلت أعلى  نتاءج من المستضذات المتعذذة النوعية.

لقذ أثبتت المستضدات الوحيدة النوعية فاعلية متميزة مع كل أمصال الأغنام المعذية معمليا طوال فترة التجربة (14 week) بعذ الأصابة. أيضا, وجذ أن المستضدات الوحيدة النوعية قاذرة على التعرف على النواتج الأفرازية الأخراجية المتحركة فى المصل مبكرا جذا . بعذ أسبوع من الأصابة بديدان الفاشيولا جيجانتيكا فى المعمل. 
ان الاستذلال عل النواتج الأفرازية الأخراجية المتحركة بواسطة المستضدات الوحيدة النوعية فى الأغنام المصابة طبيعيا بديدان الفاشيولا جيجانتيكا قذ حقق مستوى متميز 88.6%)) . أيضا, أستطاعت المستضدات الوحيدة النوعية التعرف غلى  النواتج الأفرازية الأخراجية بنسبة   . نجحت  المستضدات الوحيدة النوعية فى التعرف على النواتج الأفرازية الأخراجية المتحركة فى كل أمصال المرضى المسابين بالفاشيولا وسجلت مستوى متميز باستخذام اختبار الاليزا  بفارق ملحوظ عن المستضذات المتعذذة النوعية(86.6%). .

































































































































































































































































































































































































































