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SUMMARY

As a disease of domestic ruminants, fascioliasis is of considerable
economic importance. The current research adopted two main methods
for diagnosis of fascioliasis in naturally infected cattle and buffaloes.
Antibody and antigen detection were compared with the conventional
parasitological examination. A total of 139 Egyptian buffaloes and 80
native breed cattle were examined parasitologically for Fasciola eggs
detection in facces. The serum samples of animals were examined for
antibodies detection to excretory/secretory products, adult worm extract
and egg antigen by indirect ELISA. These samples together with faeces
of the same animals were investigated by sandwich ELISA for
circulating and coproantigen detection respectively. The results proved
that antibody and antigen detection by far better than parasitological
examination. Moreover, antibody detection to excretory/secretory (ES)
products is more sensitive (68.9%) in the diagnosis of fascioliasis than to
adult worm extract (64.8%) and to egg antigen {57.9%) in the examined
animals. Furthermore, circulating antigen detection assay is preferable
(66.7%) than antibody detection assays to both adult- worm and egg
antigen in the total examined bovines. While antibody detection assay to
ES products recorded higher infection rate (68.9%) than circulating
antigen detection one. These comparative diaghostic potentials are also
observed in bulfaloes but with different infection percentages. It is
worthy to note that in cattle, detection of circulating antigen recorded
infection percentage higher than that recorded using antibody detection
assays to ES products, adult worm and egg antigens. Coproantigen
detection assay possesses the highest immunodiagnostic potential for
fascioliasis either in cattle or in buffaloes than any other assays
introduced in the present study and recorded infection percentage
reached to 81% in the total bovines. In conclusion, the current research
recommended a combination of both coproantigen detection assay and
antibody detection test to ES products for fascioliasis diagnosis in
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buffaloes, while in cattle, circulating and coproantigen detection assayvs
are recommended.

Key words: Fuscioliasis, diagnosis, antibody, antigen, ELISA.
INTRODUCTION

Fascioliasis is caused by infection with Fasciola hepatica and
Fasciola gigantica parasites. It is not only an important human disease
but also affects buffaloes, cattle and sheep, causing worldwide economic
losses of approximately two billion dollors per year (Torgerson and
Claxton, 1999). Diagnosis of fasctoliasis is usually accomplished by
conventional parasitological techniques based on coprology. However,
this approach lacks accuracy and sensitivity. While pathology and
disease occur as early as 3 weeks post infection, parasitological
diagnosis is only possible at about 10-14 weeks after infection when
eggs begin to appear in faeces. At that time, damage of the liver
parenchyma may be severe (Anderson et al, 1999). Serological
diagnosis is an alternative approach to overcome the deficiencies of
fascioliasis diagnosis by parasitological means (Chen and Mott, 1990;
Hillyer et al, 1992 and Hillyver, 1993). Serodiagnosis of Flhepatica
infection in cattle and sheep is repeatedly reported (Anderson et al,
1999 Ortiz et al, 2000; Abdel-Aziz er al, 2001; Cornelissen er af,
2001 ; Mezo et al, 2003 and Concelcao et al., 2004). While few trials
have been done on serodiagnosis of F gigantica infection in ruminants
(Swarup et al, 1987; Fagbemi and Obarisiaghon, 1990 and Guobadia
and Fagbemi, 1995). Serodiagnosis of fascioliasis is generally performed
by ELISA using different antigen preparations (Chen and Mott, 1990;
Hillyer et al,, 1992; Fagbemi and Guobadia, 1995; Clery ef al., 1996 ;
Sampaio-Silva ef al., 1996 ; Intapan ef ¢/.,2003 and Dalimi et al.,2004).
Alternatively, direct measurement of Fasciola antigens shed into sera
{Sanchez- Andrade ef al, 2000 and 2002; Paz-Silva et al. 20603 and
Velusamy et al, 2004) or faeces (Dumenigo et al, 1996, Abdel-
Rahman ef al., 1998; Dumenigo and Mezo, 1999, Almazan ¢f a/.,2001
and Mezo et al.,2004) of infected animals is described. These antigen
detection lests are preferable than antibody detection ones in that
antigenaemia implies current rather past infections. Moreover, antigen
detection minimizes false diagnosis due to parasites cross-reactivity. As
treatment in the initial stages of the infection considerably reduce liver
injury, it 1s therefore desirable to have a simple, sensitive and specific
test for the early diagnosis of fascioliasis. Consequently, the current
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research adopts two approaches to develop more sensitive diagnostic
methods for diagnosts of F gigantica infection in cattle and buffaloes.
Orne approach fecused on antibodies detection in sera of infected animals
by indirect ELISA using excretory / secretory products, adult worm
crude extract and egg antigen. The second approach relied on detection
of circulating F.gigantica antigen in bovines sera and coproantigen in
fecal samples of infected animals using sandwich ELISA.

MATERIALS and METHODS

- Animals: A total number of 139 Egyptian buffaloes and 80 native
breed cattle located in Giza governorate were used to perform this study.
Serum and faecal samples were collected from each animal for
parasitological and immunological studies.

- Samples:

Serum samples: used for antibody detection ELISA (indirect ELISA)
and for detection of circulating F.gigantica antigen in bovine sera.
Faecal samples: used for parasitological examination and detection of
coproantigen by sandwitch ELISA.

- Parasites: F gigantica adult worms were collected from condemned
fivers of buffaloes slaughtered in Cairo abattoir. Eggs of F.gigantica
were collected from gall bladder of slaughtered buffaloes.

- Antigen preparation:

A: Egg and whole worm antigen. F.gigantica eggs and adult worms
were washed thoroughly with distilled water to remove all traces of host
tissues and bile. Antigens were prepared by homogenizing eggs and
worms separately in 0.15M phosphate buffer saline (PBS), pH 7.2
supplemented with 2mM phenyl methyl sulphonyl fluoride (PMSF) and
0.02% NaN; in a ten Broeck tissue grinder. The homogenates were
centrifuged at 10.000 rpm at 4°C for 1h. Clear supematants
corresponding to each antigen were collected as egg and worm antigens.

B: Excretory/secretary antigen (ES). F gigantica adult worms were
washed several times in dechlorinated water and incubated in
RPMI 1640 medium pH 7.3, containing 2% glucose, 20 mM Hepes and
25 mg/lL gentamicin at 37°C overnight as described by McGonigle and
Dalton (1995). The cultwre medium (ES) was centrifuged and the
supernatant was lyophilized then reconstituted in small amounts of
physiological saline in use,

- Faecal specimen preparation. Faccal supernatants were prepared for
coproantigen immunodetection according to Allan er «/ (1990} by
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vigorously shaking the fecal sample in an equal volume of PBS
containing 0.3% tween until a slurry formed. The fecal suspensions were
centrifuged at 2000x g for 30 min. The supernatants were used in
sandwitch ELISA.

- Rabbit immunization with ES antigen. Three native breed (1.5kg)
rabbits were immunized subcutaneously with £. gigantica ES antigen for
preparation of hyperimmune serum as described by Fagbemi ef al
(1995).

- Antibody detection ELISA. ELISA for the detection of antibodies to
F gigantica whole worm, egg and ES antigens was performed as
described by Wijffels er al (1994). In brief, the optimum antigen
concentration and sera dilution were determined by checkerboard
titration. ELISA plates werc coated with 80pg/m! of each antigen. The
selected dilution of the examined sera was 1: 100, and of anti-bovine
IgG horse-radish peroxidase conjugate was 1: 1000. ELISA OD cut off
values were calculated by the method of Abdel-Rahman ef af. (1998).

- Antigen capture ELISA. A sandwich ELISA for detection of
circulating ES antigen in serum samples and coproantigen in faecal
suspensions was performed as described by Espino e al. (1998).

RESULTS

I- Parasitological examination,

A total of 139 buffalces and 80 native breed cattle located in
Giza Governorate were examined parasitologically for detection of
Fasciola eggs. In buffaloes, the examination revealed 53 ammals
infected with Fasciola (38.1%). While in cattle 21 animals were ifected
recording a percentage of 26.2%. Collectively, from a total of 219
buffaloes and cattle only 74 animals were infected with Fasciola
(33.8%) as shown in table 1.

II- Immunological examination .
A. Antibody detection
1- Antibodies reacted with ES antigen.

Detection of antibodies against F.gigantica infection using
ELISA plates sensitised by ES antigen revealed that 95 from 139
buffaloes serum samples (68.3%) were positive as indicated by the
obtained OD valtues. 56 from a total of 80 cattle serum samples (70%)
tested positive for ES antigen. In bovines, 151 from 219 samples
(68.9%) reacted positively with ES antigen as observed in table 1 and
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figure 1.The positive samples showed different degrees of positivity as
depicted in table 1.
2- Antibodies reacted with adult worm antigen.

As depicted in table 2 and figure 1, antibodies in 92 buffaloes
serum samples reacted positively with adult worm antigen in ELISA
with a percentage of 66.2%. In cattle 50 from 80 samples showed
positivity with the same antigen recording 62.5%. Consequently, 142
from a total of 219 examined animals (64.8%0) tested positive to adult
worm antigen (Table 2 and Figure 1).

3- Antibodies reacted with egg antigen.

Indirect ELISA results revealed that 66 from 139 buffaloes
serum samples (47.5%) showed positive reaction with egg antigen.
While 61 from 80 cattle samples (76.2%) tested positive. From a total of
219 examined animals, 127 tested positive (57.9%) with egg antigen as
shown in table 3 and figure 1.

B. Antigen detection
I- Detection of circulating F.gigantica antigen.

Detection of circulating antigen in the serum samples of buffaloes
revealed 77 positive samples with a percentage of 55.4%. In cattle 69 samples
carry circulating antigen recording 86.2% . In the total examined bovines,
146 samples were positive (66.7%0) as shown in table 4 and figure 1.

2- Detection of F.gigantica coproantigen.

Detection of coproantigen in the faeces of buffaloes recorded a
percentage of positivity reached to 78.4%. In cattle, coproantigen
detection assay was able to detect 91.7% of infected animals.
Collectively, 81% of total examined bovines tested positive to
coproantigen as shown in table 5 and figure 1.

DISCUSSION

The key to the success of any diagnostic assay which detects
antibodies to a given organism is the development of a satisfactory
antigen(s). frasciola gigantica is a complex organism that exposes the
host to a mosaic of antigens as glandular secretions, surface antigens and
digestive excretory products. Fach developmental stage of F gigantica
may also have unique antigenicity, as well as those common to all stages
of the life cycle, thus complicating the isolation of the appropriate
antigens. Moreover, not all F.gigantica life stages are easily obtained.
Adult worms as well as eggs of F.gigantica were chosen in the present
study as antigen sources because they are readily obtained in substantial
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amounts and it was previously suggested that potential antigens in
fascioliasis are found in both stages {Reddington er al, 1984).

The immunoenzymatic techniques such as ELISA have been
found to be very suitable for the diagnosis of fascioliasis due to their
high sensitivity and the possibility of processing many sera samples
(Arriaga de Morilla et al, 1989). These techniques which based on
detection of antibodies have been successfully utilized to detect early
infection (Paz-Silva et al., 1998). In the current research, detection of
antibodies reactive to ES products, adult worm and egg antigens in the
bovine serum samples by indirect ELISA revealed that 151 from 219
animals (68.9%), 142 form 219 animals (64.8%) and 127 from 219
animals (57.9%) were F.gigantica positive seroreactors in the total
examined cattle and buffaloes, respectively (Table 1, 2, 3). One of the
great advantage of these serological tests is the capability to detect 1gG
anti Fasciola antibodies from the second week post infection, which is
remarkably early in the diagnosis of this diseasc (Fagbemi and
Guobadia, 1995 and Ibarra er al, 1998). However, persistence of
antibodies for long periods after cure makes it unsuitable for prediction
of success of chemotherapy (Rodriguez-Peres and Hillyer, 1995).
Comparing these results with that of coprological examination (33.8%),
petformed in the current research, demonstrated the advantage of
antibody detection assay over coprological method. This observation
was previously reported by Chen and Mott (1990), Hillyer et al. {1992)
and Hillyer (1993). Moreover, results also proved the potency of
antibody detection to ES products than to adult worm or egg extracts.
This notion was expected where Santiago and Hillyer (1988), Sinclair
and Wassall (1988), Ferre er al. (1995) and Martinez et al. (1996)
indicated that ELISA with ES products as antigen has been proved to be
a sensitive, specific and an early method for diagnosis of F.hepatica
infection in cattle and sheep. However, disadvantages of
immunodiagnostic tests based on antibody detection were that they did
not discriminate between recent, past or current infections and also lack
specificity due to cross reaction phenomenon (Guobadia and Fagbemi,
1996 and Hassan et al, 2001).

Concerning antigen detection approach adopted in the current
research which included detection of circulating F gigantica antigen in
the serum samples and coproantigen in the faeces by sandwich ELISA,
results revealed that 66.7% and 81.0% of the total examined animals
were infected with £ gigantica, respectively (Table 4 and 5). Matching
these percentages with that of antibody detection ones revealed that
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coproantigen detection recorded the highest percentage (81.0%) while
circulating antigen detection assay recorded 66.7% which is higher than
antibody detection to both adult worm (64.8%) and egg (57.9%)
antigens. Meanwhile, detection of antibodies to ES products recorded
higher percentage in diagnosis (68.9%) than circulating antigen detection
(66.7%). In buffaloes, this observation is also true where the infection
percentage using antibody detection assay to ES products 1s higher
(68.3%) ihan circulating antigen detection one (55.4%). These results
clarified two main points; first, it confirmed again the potency of ELISA
with ES products as antigen in the diagnosis of fascioltasis in bovines.
The second it did not exclude the hypothesis that few numbers of
examined animals possibly cxposed to chemotherapy. Where negative
absorbance values were obtained 3 weeks after chemotherapy using
circulating antigen detection assay, while positive absorbance values
were still recorded 6 weeks post chemotherapy using antibody assay
(Fagbemi ef af.,, 1995). On the other hand, circulating antigen detection
assay in cattle is better for diagnosis than antibody detection assays to
ES products, adult worm and egg antigens as proved in the cutrent
research. In contrary, Abdel-Aziz er al (2001) stated that ELISA
technique using F hepatica ES antigen is of diagnostic value for cattle
fascioliasis rather than for buffaloes. This could be attributed to Fasciola
species. It is worthy to note here that few studies have been done on the
immunodiagnosis of fascioliasis by the detection of circulating antigens.
Among them, those of Viyanant et @/ (1997); Abdel-Rahman and
Derbala (1999); Dumenigo er al (1999); Almazan er ol (2001}
Attallah er al (2002); Paz-Silva et af (2003} and Velusamy et al
(2004), who proved its potential in fascioliasis diagnosis.

The current results also proved that coproantigen detection assay
possesses potential in the diagnosis of fascioliasis in buffaloes and cattle
over other assays introduced in the present study. Detection of
coprooantigen in the faeces of cattle was previously studied by
Dumenigo ef al. {1996) using antibodies to ES products, and they proved
a direct correlation between antigen concentration in faeces and the
number of adult flukes. The correlation was aiso proved between antigen
concentration in the faeces and egg counts {(Espino and Finlay, 1994).
The high sensitivity of this assay facilitates detection of low fluke
burdens in which the antigen is highly diluted 1n a large amount of
ingesta, as in the case of cattle and buffaloes. The proved correlation
between the assay and the number of flukes suggest the possibility of
estimating the fluke burden. It 1s also possible to detect early bile duct
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infection betore adult fluke mature and start to shed eggs. In addition,
the capture ELISA for coproantigen has two distinct advantages over the
other diagnostic assays; detection of the antigen as long as the parasite is
present in the bile duct and simplicity of faecal specimen collection from
pasture or vards.

Collectively, the present study concluded that coproantigen
detection assay is scientifically preferable than other assays introduced in
the current research for fascioliasis diagnosis in naturally infected cattle and
buffaloes. Moreover, antibody detection ELISA to ES products also proved
potency in the diagnosis of fascioliasis in buffaloes, while mn cattle
coproantigen and circulating antigen detection assays are recommended.
Consequently, the present study strongly recommended the adoption of
coproantigen detection assay in combination with antibody detection assay to
ES products in fascioliasis diagnosts in buffaloes while in cattle coproantigen
and circulating antigen detection assays are recommended for
epidemiological evaluation of therapeutic strategies or protocols.
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Table 1 : Detection of antibodics against £ gigantica infection in buffaloes and cattle by ELISA using ES antigen.

f . o " ELISA using F.gigantica ES antigen
Parameter Parasitological Examination 1. - ——
Positive reactors .
: e | Negative reactors
i Na. of +ye I -ve Total positive  (Lighty* ++(Moderate)** +++ (Heavy)™"*
Animals e:;‘;;’:;d | No. % No, % No. % No. 1 % | No. | % | Na | % 'TWﬁT_ Th
T
Buffaloes 139 53 38.1 86 61.9 95 68.3 39 | 281 29 ‘ 208 27 19.4 44 3.7
( 1 T
Cattle 80 21 26.2 59 73.8 56 700 { 35 | 438 i6 I 20.0 ‘ 5 6.2 ] 24 I 0.0
Total l | !
examined 219 74 338 145 | 66.2 | 151 68.9 74 ] 338 45 20.5 32 i4.6 ‘ 68 3t
animals f |

* + (Light infection). 0.500> Value > 0,369, ** -+ (Moderate infection): 0.700 > Value 2 0.50{,; e g

Table 2 : Detection of antibodies against F.gigantica infection in buffaloes and cattle by ELISA using crude adult worm antigen.

+ (Heavy infection); Valuez 0.700

|

Negative reactors

Na. | 4

47 138
0 |37
—— A_;'k e o
7| s

) ) L ELISA using F gigantica crude adult worm antigen
Parameter Parasitological Examination i
Positive reactors }
No. of [ +ve -ve Total positive *+ (Light)* +H{Moderate)** | +++ (Heavy)***
Arimals | e [Nor [ % | No. | % | No. | % |Ne.| % | No | % | No. | %
animals
Buffaloes 139 53 38.1 86 61.9 92 66.2 50 | 360 30 216 12 8.6
R L NI E
Cattle 30 21 26.2 59 73.8 50 62.5 29 1 362 16 20.0 5 6.3 '
Total ]
examined 219 74 338 ) 145 | 662 | 142 64.8 7% 1 360 46 210 17 7.8
animals I

L

- - L
* + (Light infection) : 0.400 > Value 2 0.334; ** ++ (Mederate infection): 0.600 > Value

2z 0.400; *** +4+ (Heavy

.infcction): Value 2 0.600.




Table 3 : Detection of antibodies against F gigantica infection in buffaloes and cattle by ELISA using egg antigen.

[ P T! Parasitological Examination L ELISA using F. gigantica egg antigen
arameter
1 E Positive reactors ]
-~ : Negative reactors
' No.of +ve -ve Total positive F(Light}* ++(Moderate)™* [ ot (Heavy)*e
Ani : — -
| Animals “;‘.’m“fd TNo. | % | No | % | No.| % | Ne| % | No | % | No | % | No. %
B animals ] ’ - ! |
I Buffaloes 139 53 381 86 61.9 66 47.5 I 42 | 302 19 13.7 5 36 |73 52.5
- - -
L Cattle 80 21 | 6.2 59 73.8 61 76.2 26 | 325 24 300 11 13.8 l 19 238 i
| Tol J I i
[ examined 219 74 33.8 ) 145 | 662 | 127 37.9 68 1 311 43 19.6 16 7.3 92 420
1 animals J

* + (Light infection): 1.150 > Value 2 1.056;, ** ++ (Moderate infection): 1.200 > Value > 1.150; *** +++ (Heavy infection): Value = 1.200.

Table 4 : Detection of circulating antigen in serum samples of F.gigantica infected buffaloes and cattle by ELISA.

SOOZ PAY COJ ON [C 104 T Pajy 13,4 Tassy

j—g I i . { ELISA using plates sensitized with rabbit polyclonal antibody raised against ES antigen
) Parameter Parasitological Examination - —
‘ Positive reactors i
N e , i . - .| Negative reactors
No. of +ve -ve Total positive | +{Light)* ] ++{Moderate)** +++ (Heavy)***
Animals | examined |7 [ No. | % | No. | % |No.l % | No. | % | Ne. | % | No %
antmals I
. i _ e i
Buffaloes 139 53 38.1 T 86 T 61.9 77 [ 554 47 ‘ 33.8 20 14.4 19 7.2 i‘ 62 44.6
- 1
Cattle 80 21 26.2 59 73.8 69 86.2 26 | 325 6 | 325 17 212 9 11 13.8
Total
I examined 219 74 338 145 66.2 146 66.7 73 | 334 46 210 27 12.3 73 333
animals

* + {Light infection): 0.820 > Value > 0.:752; ** i+ (Moderate infection): 0.880> Value = 0.820; ETTp (Heavy infecti(-m): Value > 0.880.
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Table 3 :

Detection of coproantigen in faeces of F.gigamtica infected buffaloes and cattle using ELISA.

ELISA using plates sensitized with rabbit polyclonal antibody raised against ES

* + (Light infection): 1.080 > Value = 1.030; ** ++ (Moderate infection): 1.120> Value > 1.080; *** ~++ (Hcavy infection): Vatue > 1.120.

Parasitological Examination
Parameter antigen
Positive reactors | .
. — Negative reactors .
Animals No. of +ve -ve Total positive F(Lighty* [ ++(Moderate)*™ [ +++ (Heavy)***
examined T IO No, | % | No. | % [ No.| % | No. | % | Ne. | % | No. %
animals !

Buffaloes 51 36 70.6 15 294 40 78.4 22 | 43.1 i2 235 6 11.84 I [ 21.6
Cattle 12 9 75.0 3 25.0 11 91.7 3 41.7 4 333 2 16.7 I 8.3
Total i

examined 63 45 71.4 I8 28.6 51 81.0 27 | 429 16 25.4 8 2.7 12 19.0

animals j

1
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