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SUMMARY

Three F.gigantica ES protein bands of molecular weight
(MW) ranged from 14-20 KD, 25-30 KD and 45-65 KD, were
eluted after fractionation of the parasite antigen using SDS-
PAGE. The eluted KD protein bands were concentrated and
evaluated in diagnosis of Fasciola and their cross reaction
with other parasitic infection in animals of known parasite
eggs/gram feces using Dot ELISA technique.

Protein bands in the range of 14-20 KD and that of 25-30 KD
were markedly specific and sensitive in diagnosis of
different level of anti-Fasciola antibodies (Ab) in sera of
infected animals. These two groups of bands were able to
exclude cross-reaction between anti-Fasciola Ab and other
parasite recorded in feces of different groups of animals
include Paramphistoma spp. Monezia spp, PGl, and
Toxocara vitullorum either in single infection or in mixed
condition with Fasciola eggs. While that of 45-65KD appear
less specific than the other previous mentioned bands
Protein bands in the range of 25-30 KD appear more
sensitive than the other protein bands in detection of ant-
Fasciola Ab at higher serum dilution. Dot ELISA technique
was proved to be more economic and easy in application.
The dotted very small amount of antigens can be stored in
freezer and used at request in diagnosis of large numbers
of samples.

INTRODUCTION

Several previous studies were done to induce early accurate diagnosis of
Fasciola infection with special interest to exclusion of the cross reacted parasites
using different serological techniques as IHA and ELISA. In these tests different
Fasciola antigens (Ag) were used enclude crude worm Ag (Mansour et.al, 1883),
excretory secretary (ES) Ag (Santiago & Hillyer, 1986, Mousa, 1992, Shalaby, 1998
& 2002), egg antigens (Hassan et.al., 1989 ). Each author clarify some advantages
and dis-advantages for his technique.
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It was commonly understand that ELISA test is a sensitive and simple
method for semi-quantitative determination of antibodies as mentioned by (Kaddah
etal, 1892 ). Their specificity in exclusion of cross reacted parasites was depends

mainly on the degree of specificity and purity of the used Ag, and history of the
tested sera (El-bahy, et.al.1999).

Pappas et al (1983) subsequently described as more rapid, economic, direct
and visual read, improved ELISA technique for the diagnosis of visceral
leishmaniasis as  microenzyme-linked immunosorbent assay (dot-ELISA).
Zimmerman et al (1985) and De Morilla et al (1989) used this technique for
diagnosis of Ovine fascioliasis using crude antigen. They cleared that nanogram
quantities of parasite antigen were dotted onto very small piece of nitrocellulose

membranes considered enough fo obtain marked accurate diagnosis for the
parasite directly.

Gorman et.al, (1994) fractionate F hepatica ES Ag using Sodium dodochyl-
sulfate-Poly acrylamide gel electrophoresis (SDS-PAGE) and select protein bands
of 16, 26-28, 35-36 and 56-58 KD as specific bands for diagnosis of Fasciola
infection in sheep with different degrees of specificity. In the same time, Intapan et
al.,(1998) determine that the most specific protein band in F.hepatica ES Ag. is that
of 14-38 KD protein bands and the most specific one is that of 27 KD .

In the present study, Sodium dodochyl-sulfate-Poly acrylamide gel
electrophoresis (SDS-PAGE) were used in separation of special purified fractions of
F.gigantica ES Ag. The most common previously mentioned Fasciola protein bands
were cut out from the gel. The different antigenic bands in the given piece of gel
were eluted and concentrated. Their value in diagnosis of Fasciola infection and
exclusion of cross reaction with other related parasites were evaluated using Dot
ELISA technique versus animal sera of known parasite fecal infection history as will
as rabbit hyper immune and negative sera as control.

MATERIALS AND METHODS

1- The selected animals and control samples:

The samples used in the present study were collected from living natural
infected buffaloes in private farm at Fayourn Governorate . These animals were put
under continuous observation for two successive years where their feces were
examined monthly for evaluation of their parasitic infection during other related work
plan. Other than Fasciola, different parasitic egg count did not recorded due to their
marked fluctuation during the period of animal observation.

A total of 86 selected serum sample of known parasite infection history were
tested. From each animals rectal fecal and serum sample was collected regularly
for chick on the condition of infection..

The collected sera were arranged in 10 groups, according to the type of natural
infection which detected in animal by fecal examination. The first group (G-1) is 10
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serum samples of buffaloes harboring Fasciola eggs only in their feaces (5 of low
EPG[1-4 egg] & 5 of high EPGI5 eggs or more] according to Malone et. al. ,1987).
G-2 is 8 buffaloes harboring paramphistomum spp. eggs only. G-3 is 6 buffaloes
infected with: Moniezia species eggs only. The fourth group (G-4) is 10 buffaloes
calves<infected with Toxocara vitulorum eggs only. G-5 is 10 serum samples
collected from buffaloes harboring eggs of different gastro-intestinal parasite (G.LP).
G-6 is 5 serum samples of animals shed Fasciola and Paramphistomes egg
together. G-7 is 7 serum samples of animals shed both of Fasciola and Moniezia
eggs in their feaces. G-8 is 10 samples of animals shed both of Fasciola and P.G.I.
eggs in their feaces. G-9is 10 serum samples of buffaloes shed eggs of Fasciola,
Paramphistomum —and G.LP. simultaneously in their feces. G-10 is 10 serum
samples collected from young (6-7weeks old) buffalo calves as non-infected control
for the test ( these animals still free from any parasitic infection for more than 3

months after this). Also, two hyper immune Rabbit sera were prepared and used as
reference control positive sera.

Antigen preparation:

F.gigantica excretory secretory antigen.(E.S.Aq):

F. gigantica ES Ag was prepared from living flukes collected from fresh
condemn buffaloes livers according to River Marrero et al., (1988). The clean active
worms were incubated (40 worms per 100 mi) for 3 hours at 37° C in PBS (7.4 pH).
The supernatant was separated after centrifugation at 5000 rpmat4 °C for 1h.
Their protein content was increased by dehydration using polyethyleneglycol in
molecular porous membrane tubing 6-8 MW cut off (Spectrum Medical Inc., Los
Angeles, CA 900060). After determination their protein content by method of Lowry
et al. (1951), The antigen was allocated into 1mi vial and stored at —20 °C until use.

Reference control hyper-immune rabbit serum:

Rabbit hyper-immune sera as reference control were raised against F.
gigantica ES Ag., according to Langley and Hillyer (1989). Two, 2-month-old
parasite free white New Zealand rabbits were used. The initial subcutaneous
injection was in Freund's complete adjuvant. About 1.2 mg of protein was mixed 1:1
with Freund’s complete adjuvant and injected one time subcutaneously at different
places in the back of the rabbit. After 3 weeks ancther 1.2 mg of protein was mixed
11 with Freund’s incomplete adjuvant and divided into 3 doses, injected
intramuscularly at biweekly intervals. Rabbits were bled from the ear vein for serum
collection 10-14 days after the last injection. The collected sera were stored at —
20°C until used.

Production and separation of specific selected F.gigantica protein bands:

A- Fractionation of F.gigantica ES Ag. using (SDS-PAGE)

SDS- PAGE was performed according to Laemmli (1970) in 10 %
polyacrylamide gel slabs in Tris-glycine buffer, pH 8.3. F.gigantica ES Ag. were
diluted 1:1 in sample buffer consisting of 31.25 mM Tris base 1 % SDS, 2 % 2-
mercaptoethanol and 5 % glycerol. The stacking gel consisted of 5 % acrylamide
prepared in 12.5 mM Tris-HCL buffer (pH 6.7) containing 1 % SDS. All reagents
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were commercially supplied ( Sigma chemical Co.). Low and high MW standard
were employed (Sigma SDS-1008). Gel strip containing the standard and part of
F.gigantica fractionated Ag were cut out fixed and stained with Commasi-blue stain
according to the method of Tsai and Frasch (1982) These strips were retained again
to its original position for determination of the sit of the selected proteln bands.

B-isolation of selected protein fraction from SDS-PAGE by elec_tro elution:
Continuous 10 % gels (1.5 mm thickness) were isolated with 1 mg mi” of
F.gigantica ES proteins. Individual slots .in the same gel were used to
electrophoreses the molecular weight (MW) standards. Once the gel ran its full
length, strips with the MW standards were cut and rapidly stained with Coomassie

blue to determine the region where the antlgens of interest would be according to
the associated approximate MW.

As in fig (1), three zones inthe gel to contain the protein of 45-65 KD(a),
25-30 KD(b) and 14-20 KD(c), were cut out horizontally across the whole gel. Each
gel strip were transferred separately to elution tube membrane 6-8 MW cut off
(Spectrum Medical Inc., Los Angeles, CA 900060).The tube were filled with PBS
(pH 7.4) and kept in Bio-Rad elution unit at 10V, 100mA over night at 4 °C.
The gel material were removed and the volume was reduced using
polyethyleneglycol in molecular porous membrane tubing 6-8 MW cut off according
to Katrak et al. (1992). The protein contents of the eluted concentrated materials
was determined and kept in 1 mi vial at —=70°C till use.

Other antigens used in the test:-
. In:order to evaluate the presence of cross reacted anti-bodies in each of the
tested serum samples, four types of other common parasites crud antigens were
prepared include Paramphistomum spp adult worm, Moniezia scoleses, Toxocara
vitulorum anterior end and Homonchus species. The worms were collected from
naturally infected animals slaughtered in Cairo abattoir .

According to Hillyer & Santiago (1977) , the fresh active worms were washed
out repeatedly in PBS (pH7.4) for 1hour. The worms or the selected part of the
worm were homogenized (ULTRA-TURRAX Janke & Kunkel KG) at 6000 rpm for 20
minutes in ice bath. The homogenized samples were then subjected to high-speed
centrifugation (20 000 rpm) for one hour at 4 °C. The supernatant was separated as
crude soluble antigen. The protein content of each antigen was determined before
their storing in small vial at =70 °C using method of Lowry et al. (1951).

Dot ELISA technique:

 The technique described by Shaheen et.al, (1988) after modification by De-
Morilla et al, (1989) was adopted. One microlitre (1ul) of the tested antigens (1.0mg
protein/ml) in PBS-T(pH 7.4) was dotted on 6-mm diameter nitrocellulose
membranes discs. A checked mark was made to identify the surface for antigen
application. The discs were dried at 56 °C for 10-15 min and placed into flat bottom
of polystyrene 96 well ELISA plate. Non-specific binding sites were blocked by
adding to each well 100 ul 3% BSA-PBS-T for 30 min. The discs were washed after
this in PBS-T and dried again. Before use, the discs was wetted in PBS-T and air

46



MINUFYIA VET. J. VOL. 2 NO. 1 APRIL 2002

dried. Subsequently, 20 ul of diluted sera (in PBS-T) was applied on top of the
dotted antigens in the well in doubiects. The plates were incubated at room
temperature for 1h..The discs were washed again 3-5 times in PBS-T. 50ul of
horseradish peroxidase conjugated goat anti-bovine lgG (Sigma) and goat anti-
rabbit 1gG (Sigma) diluted at 1:1000 , was added to each well and incubate for 30
min. at room temperature. After 3-5 time washing, the discs were immersed each in
50 ul of freshly prepared substrate solution (4-chloro 1-naphthol 340ug/mi substrate
buffer with 0.03% hydrogen peroxide solution). Color developed within 15 min and
the discs were then washed with water and air-dried. The intensity of the blue-purple
colored was judged by the naked eye and evaluated as in plate 1-b

For selection of the optimum condition for running the test, three antigen
concentrations were test as 50ng, 100 ng and 200 ng per dot. Serum was tested at
1:50, 1:100 and 1:250 dilution in PBS-T, While the conjugate was applied for each
case at 1:500, 1:1000 and 1:2000 for 30 minutes at room temperature.

Tested serum was used first at 1:100 dilution then serial dilution as 1:100,
1:250. 1:500 and 1:1000 were used for evaluation the sensitivity of the most
immuno-dominant eluted protein fraction after this.

RESULTS

Optimization of dot-ELISA conditions:

An optimum concentration of 100-120 ng of tested antigen per dot were enough
to detect specific antibodies of the target antigen, at 1:100 serum dilution for 1 hour
and 1:1000 conjugate for 30 minutes at room temperature. These were found
optimum for marked differentiation between positive and negative serum samples by
naked eye.

In the present work, specificity and sensitivity of three selected groups of F.
gigantica ES eluted protein bands at molecular weight (MW) ranged from 45-65 KD,
25.30KD & 14-20 KD (fig 1) were tested in diagnosis of Fasciola infection in
buffaloes sera (at1:100 dilution). This aimed to define the most specific and
sensitive eluted KD protein band (s) that able to induce accurate diagnosis of
fascioliasis and in the same time exclude any cross-reaction with other parasites at
the level of Ag-Ab reaction using Dot ELISA technique (fig 2}.

The resuits displayed in table (1) cleared that 2 of the three selected protein
band (s) group (25-30KD & 14-20 KD) were cleared marked specificity (100%)
toward detection of anti Fasciola anti bodies (Ab) in all tested sera in group (1) orin
mixed infection with other parasites as in G-6 (with Paramphistomum), G-7 which
infected with Moniezia, G-8 infected with G./.P. or even with more than one
parasites as-in'G-9.
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In the same times these two KD MW group of bands did not induce cross
reaction (100% specificity) with other parasitic Ab which present in sera of animal as
Paramphistomum (G-2), Monizia (G-3), T.vitulorum (G-4)and G.IL.P. (G-5).

The third selected F.gigantic ES protein bands group of MW45-65 KD,
appear of low specificity than the other two groups of protein bands. This groups of
bands (45-65KD} were induce high specificity (100%) for detection of anti Fasciola
Ab in sera of buffaloes infected with Fasciola only (G-1) or even with other parasites
(G-8, G-7, G-8 & G-9).

On the other hand these groups of bands (45-65KD) were cross reacted by
different degrees with antibodies of other parasites even with absence of Fasciola
infection in these sera. The specificity of these bands reached 75% in presence of
anti-Paramphistomum Ab (G-2), 83.33% in presence of anti-Monezia Ab (G-3) and
90% in case of infection by T.vitulorum or P.G.I. (G-4&G-5) | table (1).

In comparison between these purified fractionated eluted F.gigantic ES
bands antigen and the other tested crude antigens, 40%, 30%, 20% and 20% from
Fasciofa infected buffaloes (G-1) were cross reacted with Paramphistomum |
Monezia, T.vitulorum and Haemonchus spp. crude antigen respectively.Also,
37.5%, 25% and 25% from Paramphistomum infected buffalo (G-2) were cross
reacted with Monezia, T.vitulorum, Haemonchus spp. crude antigen respectively.

For the same point of view, 33.3% from sera of animal shed Monezia spp.
eggs only in their feaces (G-3) were cross reacted with Paramphistomum |
T.vitulorum and Haemonchus spp. crude antigen .Also 30%, 20% and only 10%
from sera of calves infected by T.vitulorum worms only (G-4) were cross reacted
with Paramphistomum, Monezia and Haemonchus spp. crude antigen respectively.
While 30%, 40%, 20% and 20% from sera of buffaloes harboring £.G./. eggs only in
their feaces (G-5) were cross reacted with Paramphistomum , Monezia, T.vitulorum
and Haemonchus spp. crude antigen respectively.

In the same times tested crude Ag. of Paramphistomum , Monezia,
T.vitulorum and Haemonchus spp. were failed to induce absolute specificity in
diagnosis of their target anti-bodies in sera of buffaloes infected with other parasites
and beside Fasciola as in groups 6, 7, 8 and 9 in the same table.

On the other hand, the control reference anti-F.gigantica ES hyper-immune
Rabbit serum (2 samples) showing absolute specificity in detection of the 3
fractionated, eluted F.gigantica ES protein bands (45-65 KD, 25-30KD and that of
14-20KD) with no cross reaction with other parasite antigens. Also non-of all tested
antigen produce any type of reaction when tested versus the control negative
buffalo calves sera as in table (1).

For this reason data in table (2) clarify the sensitivity of these two protein bands
group (14-20 KD, and 25-30KD) in detection of low level of anti- Fasciofa Ab by
serial dilution of known Fasciola infected buffaloes and hyper immune Rabbit sera
using Dot-ELISA technique.
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The results cleared that both KD MWprotein band groups (14-20 KD, and 25-
30KD) were succeed in detection of anti-Fasciola Ab in different tested sera till
1:250 dilution. With increasing the serum dilution to 1:500, the selected protein
bands of MW 25-30 KD appear more sensitive (100%) than the other(14-20) MW
groups (60-80% sensitivity) especially in sera of animals shed other parasite eggs
with Fasciola eggs. The same phenomenon still true under the condition of this Dot
ELISA test with increasing the serum dilutions to 1:1000. The eluted Ag of 25-
30KD,MW still proved high sensitivity (100%) in buffaloes infected with low level
Fasciola eggs (1-4 E.P.G) but by lower sensitivity (80%) in case of buffaloes sera
infected with Fasciola eggs 5 E.P.G. or more. In the same time the sensitivity of this
band (25-30 KD) was also decreased to 60-80% at this serum dilution (1:1000) in
detection of anti-Fasciola Ab in buffaloes harboring other parasite eggs beside
Fasciola eggs (table 2). '

The bands of MW 14-20 KD showing lower sensitivity (40-80%)for diagnosis
of Anti-Fasciola Ab at serum dilution (1:1000) in different tested animal sera as in
table (2).

On screening the sensitivity of these 2 MW eluted protein bands ( 14-20 KD,
and 25-30KD) versus rabbit hyper immune sera, both groups still react sensitive
with two tested rabbit sera till dilution 1:500. At serum dilution 1:1000 the protein
bands in the range of 25-30KD appear more sensitive (100%) than the other one
(14-20KD) which give lower sensitivity (50%) as in table (2).

Protein bands group of MW 14-20 KD and 25-30KD appear more sensitive
and specific in determination of anti-Fasciola anti-bodies. The antigen of 25-30KD
has absolute sensitivity (100%) than the other one till 1:500 serum dilution. The
protein MW bands of 25-30 KD appear more sensitive in detection of low level of
anti-Fasciola Ab than that of 14-20 KD. This sensitivity still even with increasing the
serum dilution till 1:1000 in animals of low Fasciola eggs/gram and in tested hyper-
immune rabbit sera. This level of sensitivity was decrease to 60-80% in animals of
high Fasciola EPG and in animals infected by other parasites with Fasciola.

DISCUSSION

Cross-reaction between Fasciola species and other parasites still as a
guestionable point making some difficulties in the accurate evaluation of the
infections status of suspect animals using some serological technigues, specially
under the level of fieid collected polyclonal sera. Where accuracy of these tests was
affected markedly by degree of purity and specificity of the used antigens. More
accurate results can be obtained using Enzyme Linked Immune Transfer Blot (EITB)
but this technique usually non-practical for current field application in comparison
with ELISA technique (lbarra et. al., 1998)

According to De Morilla et. al, (1989), ELISA is sensitive serological test able
to analyzing many samples simultaneously but it need some sophisticated
equipment. The new modified Dot-ELISA was more economic , more suitable for
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accurate diagnosis using very few amounts of reagent specially in case of small

amount of valuable purified antigen, and very convenient for field study where the
results can be read visually.

The present study evaluated the efficacy of Dot ELISA using 3 selected
groups of F.gigantica SDS-PAGE eluted fractionated ES antigen in three MW
ranges (45-65 KD, 25-30 KD and 14-20 KD) in diagnosis of Fasciola infection after
concentration of the eluted fractions using Dot ELISA technique. Selection of these
antigens was depends on previous publish work on F.hepatica (Gorman et.al, 1994
& Intapan et.al, 1998) and F.gigantica (Moussa,1992 & Intapan et al, 1998).

In the same time, crude antigens for the parasites that present in feaces of selected
animals (as Paramphistomum, Moniezia, T.vitullorum and Haemonchus spp ) were

used simultaneously as reference for detection of the cross reacted anti-bodies in
tested sera.

Specificity of these 3 selected MW protein bands in detection of ant-Fasciola
Ab in natural infected buffaloes (either singly or in association with other parasites)
was tested using modified Dot ELISA technique. Two of the three selected protein
bands (14-20KD & 25-30KD) succeed in induction of absolute specificity (100%) in
diagnosis of anti-Fasciola Ab in all of the tested serum samples at 1:100 dilution.
The third protein bands of 45-65KD MW showing lower specificity reached to
83.3%-90% where it falsely react with one animal from groups infected by Monezia,
Tvitulforum & G.IL.P. and didn't harbor Fasciola eggs in their feces. This condition
did not considered as inapparent infection in these animals where this mild level of
cross reaction did not recorded with the other two purified Fasciola antigens in the
same animals The marked specificity of these two purified Fasciola bands antigens
are appear in the same MW range described previously by Gorman et al. (1994)
and by Intapan et al. {(1988) using EITB technique.

The purified eluted F.gigantica protein bands under the condetion of the used
technique succeed in exclusion of cross reaction that previously mentioned with
crude antigens between Fasciola and Paramphistomum by Guobadia and Fagbemi
(1996) and also that between Fasciola, Monezia and Haemonchus that described
previously by Aly (1993). This elimination of cross reaction between Fasciola and
these parasites may be due to degree of purity and specificity of the selected MW
protein bands. This came in agreement with (El-Bahy et al, 1999).

The test cleared failure of some crude Ag used (of other parasites) in
induction of absolute specificity toward their target anti-bodies in tested sera. This
may be due to low Ab titer in sera of these animals as a result of chronic infection in
these cases (Ford et al , 1987 and Khalil et ail, 1990).

The second part of the present study was focused on more characterization
to the diagnostic value of the two specific F.gigantica bands group (25-30 KD & 14-
20 KD MW) from the aspect of sensitivity in diagnosis of Fasciola infection at
different serum dilutions.
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The marked sensitivity of 25-30 KD antigens than the other one was more
clear in using this KD in detection of the anti- Fasciola Ab in hyper-immune rabbit
sera where the 14-20 KD fail to detect these Ab at 1:1000 serum dilution in one of
the two tested serum samples. Failure of the selected Ag in detection of Fasciola
infection in some animals may be related to presence of low anti-bodies titers which
usually associated with chronic infection. Superiority of Fasciola Ag fractions in the
range of 25-30 KD in accurate diagnosis was proved previously by several authors

as Santiago & Hillyer (1986) for (23-28 KD) and Intapan et al, (1998) for 27 KD
using EITB technique.

In the same time some author clarifying the role of other KD in diagnosis of
fascioliasis as 17 KD (Hilyer & Galanes, 1988), 16 KD (Gorman et al., 1994) and
14.4 KD (Intapan et al., 1998). All of these fractions were in the range of the second
selected group of bands (14-20 KD) of the present study. These authors used EITB

technique and agreed with superiority of the high MW group of bands than that of
fow MW rang. :

For conclusion, using Dot ELISA technique cleared that both selected purified
F.gigantica ES fractionated eluted protein band (s) groups of MW range of 25-30KD
& 14-20 KD, were succeeded in accurate diagnosis of fascioliasis and exclusion of
cross reacted antibodies of other parasites. The protein band (s) groups of MW
range of 25-30KD appear more sensitive than the other one.

The new approach adopted in the present paper felicitate commercial use of

small amount of purified specific antigen in induction of accurate diagnostic test (Dot
ELISA) more easly than EITB and can be read visually.
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Table (1): Specificity of F.gigantica ESantigen in diagnosis of Fasciofa infection using
Dot ELISA technigue at (1:100) serum dilution.

Different antigens used in dot  ELISA plate

History of tested serum sampies F.gigantica F.gigantica F.gizanticu Paramphistomes Meanivziu crude Toxecura crude | Homomchus sp.
1420 KD 2530 KD 43-65 KD Crude Ag Ag. Ag Crude Ag.
No. No.of Specifiaty No.ol Specifisty Noof | Specilisty No of Specilisty e Nool No off Specitisty Noof L Speatists
+\Ve 4h +Vu a Ve +Ve +Ve +Vy e m "y
mmﬁﬁaw gy ol o | 10§ teese | 10 | 100% | 10 100 4 60% 3 > 2T 800
n :
Buffuloes shed . 0 04 2 39, 3 2.5 5 _ 3
Paramphistomes _eggsG2) 8 0 | 10o% 0 100% - 73 s 1o N 62.5% : 73t . 73t
Mmﬂw%ﬂm\ma Moniezk 6 | o | 100% | o | 100% | 1 | 8333 | 2 66.6% 6 100% | 2 & 666% | 2 | G6.6%
o _
wﬁuﬁﬂn\mwﬁﬂu ol 1] 0 | w00 1o | aen | 90% 3 0% 2 0% | 10 | e |9 1 oon
Sufveeshed GLPcags | o o | oo |0 | oo | 9% | 3 70% T BT I 0% | 8 | so%
o
wﬁﬁ Hﬂ Mﬁwﬁ ,.MMMMM 5 5 100%, 5 100% 5 10004 4 80% ! 80°% 2 6075 Do 6%
ﬂﬁnﬂw Mmﬁ Amwe.&a €| 5 7 1002 |7 100% 7 100% 2 T14% 6 85.7% | 2 A% | 2 7140
N i o 1
Mﬁw&% Mvm&. asciole & 1y | g 100°% | 10 oors |10 100% 2 802 3 70% 6 60%% 10} 100%
Buffuloes shed Fascivla, . _
Paramplistomes & 10 10 100%% 10 100% 10 130 9 90% 4 60%% 5 30 19 100%
G.1 P.epgs in feaces{G9) N i
Contral o feeted w | o £0024 0 100% 0 160% 0 100% 0 100 0 160° 0 | 100%
ANima |
nti-Fascidly ES Hyper- 2 2 100%% 2 100% 2 1007 0 100% | 0 100° 0 100% 0 | 100%

- presn

i
Sensitivity = True positive / (True positive + False negative) Specificity = True negative
According to >zmzm: et al (1997).

f {True positive + False negative)
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Fig (1) Gel electrophoresis showing the three selected protein bands
that used for-aceurate-diagnosis.of fascioliasis-afteg.elution.
a= 45-65, b= 25-30, c= 14-20 KD, MW
E.S. = Fractionated F. gigantica excretory secretory antigen.
P. St = Low M. W. protein standard

["ig (2) Dot ELISA plate showing markedly defined blue purple circle on
area of Ag application which considered as positive, while the
diffused pale blue or colorless considered as negative serum
sample.
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