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SUMMARY

Differential molecular studies was performed be-
tween Fasciola hepatica and Fasciolg gigantica.
The total protein content of whole F. hepatica an-
tigen (85mg/gm) seemed to be double value of F.
(42mg/gm) the excretory-
secretory product of F. hepatica and F. gigantica
was 60 and 52mg/gm respectively. SDS-PAGE of
both whole and cxcretory-secretory antigen of F,

gigantica while

hepatica as well as F. gigantica showed common
bands at 14.5kd. and 28kd. and each one had
characteristic bands clustered in different molecu-
lar weights. The western blot showed cross reac-
tive immune bands at 14.5kd. and 28 kd. while
4Tkd. was specific to F hepatica but the bands lo-
Caled at 57kd, 69kd, 88kd were specific to F. gig-
@nfica. The western blot was more sensitive and
@ predict infected case than abattoir post mor-
lem Xamination. The work can be used to deter-

Mine the early incidence of fascioliasis including
Fast:iola Species.
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Suez canal Uniy.

INTRODUCTION

Both species of Fasciola hepatica and Fasciola
gigantica are common parasites of domestic live-
stock, cause severe disease and important eco-
nomic losses in the animal husbandry industry.
The clinical history and experience of liver flukes
in endemic areas in addition to detection of Fas-
ciola eggs in feacal samples of cattle is the most
reliable diagnostic method for fascioliasis. How-
ever, it is characterized by lack of sensitivity for
detecting the helminthoses because eggs are
found only after eight weeks post infection as
well as low-level of parasitic infestation de Leon,
et al,, (1981), Hillyer, et al., (1985), and Fagbemi
and Guobadia (1995). In Egypt the incidence av-
erage of the disease in cattle at Sharkia abattoirs
was 30.2%. EL-Atabany (1986), while Salem, et
al., (1990) recorded the infestation rate depend on
coprological diagnosis, among cattle, buffaloes
and sheep to be 26.3%, 23.5% and 39.39 respec-
tively. EL-Bahy (1997) mentioned that the results
of examination of faecal samples collected from
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diagnosis of fascioliasis using molecular tech-
nique. The aim of this work is to identify the im-
munoreactive proteins of a secretory-excretory
preparation of F. hepatica and F. gigantica affect-
ing cattles slaughtered in local El-Basatein and Is-
mailia abattoirs with reference to experimentally
immunized rabbit with whole protein of worms.
This work will detect prepatent or occult infec-
tions which are undetected by usual parasitologi-
cal tests.

MATERIALS AND METHODS

Preparation of excretory-secretory F. hepatica
and F. gigantica antigens.

Fasciola hepatica and F. gigantica (Fig 6) were
obtained and identified as described pre-viously
(Soulsby, 1982) and the excretory-secretory anti-
gens was prepared according to Fagbemi, et al.,
(1997), with some modification briefly, the living
F. hepatica and F. gi-gantica worms were isolated
from the bile ducts of slaughtered and seemed to
be mono infected cases at local El-Basatein and
Ismailia abattoirs. The adult worms were washed
several times in cold PBS 4oc to remove all blood

Preparation of whole F. hepatica and F, gim
tica antigens.

The F. hepatica and F. gigantica worms were igo.
lated from the bile ducts of slaughtered and gys.
pected mono infected cases as mentioned previ-
ously. The adult worms were washed 6x in colq
PBS then weighed and homogenized in 5 m] of
antiprotease buffer (50 mM tris pH 8, 5 mM
EDTA, 5mM iodo acetamide, 0.ImM TLCK,
44mM PMSF and 10mM leupeptin). The superna-
tant was obtained by centrifugation at 20,000xg at
4°C for 30 minutes to remove the particulate ma-
terial and eggs then concentrated 10 fold by
means of freez-drying machine. The protein con-
centration of whole and excretory-secretory anti-
gens was determined separately according to
Bradford (1976) and stored as 5 mg/ml at -20°C
till use.

Blood samples and sera .

One hundred serum samples were collected from
slaughtered cattle. The mono infected cases with
F. hepatica or F. gigantica were selected visually
based on the size of worm. The collected sera

were selected from clinically infected and
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’?on-thsfa:rg: fed h were obtained from clean hy-
gienic far on dry concentrated ration. The

were divided into three groups. The first. y
was injected subcutaneously as described s:::,li
ously by Fagbemi and Obarisiagbon (1991) with
100 mg of whole-worm antigen of F. hepatica in
freund’s complete adjuvant in the ratio 1:1. The
second group was injected with whole-worm anti-
gen of F. gigantica as in previously mentioned
step. A booster dose of 50 mg antigen in Freund’s
incom-plete adjuvant was given on day 14. The
second and third booster doses were given on
days 21 and 28. The post serum samples were col-
lected 4 days after the last immunization. The

third group was left as control.

Analysis of F. hepatica and F. gigantica pro-
teins by SDS-PAGE and immunoblotting.

The proteins of excretory-secretory as well as
whole protein extract of F. hepatica and F. gigan-
lica antigens were separated and optimized in 5-
IS gradient (SDS-PAGE) at constant 40 mA for 3
bours, then transferred to a 0.45mm nitrocellulose
fiters using trans-blot electrophoretic transfer cell
?;;;IAD) according to Towbin and Gordon

and stored in dry place till use. The excre-
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Fasciola sera or
labeled with Horseradish Peroxidase (SIGMA) in
a concentration of 1/2000 at room temperature.
The blots were developed with  3,3-
diaminobenzidine enhanced by cobalt chloride as
detection system (Guobadia and Fagbemi 1997).
The stained protein profile in the gels as well as
the detected immune reactive bands on nitrocellu-
lose filters were densitometry analyzed in com-
paring with standard molecular weight rainbow
markers ranged from 14.3kd. to 200kd. (Amers-
ham life science Co.) to estimate the polypeptides
profile fingerprint of each Fasciola species and
detect the major immune reactive bands of each.

RESULTS

protein evaluation of the whole worm antigen

as well as excretory-secretory antigen.

The main protein concentration of whole worm
antigen of F. hepatica wWas determined as 85mg/
gram of worm mass while it showed 42 mg in

case of F. gigantica. The main protein concentra-

tion of excretory-secretory preparation content of

a was determined as 60 mg/gram of
ase of F.

F. hepatic
worm mass while it showed 52mg in ¢

gigantica.

antiboﬁn‘ in case of cattle sera)
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238.4kd. The discending arrangements of the first
sixth major banding patterns of F. gigantica were
28kd. (representing 10.9% of total separated sam-
ple) 14.4kd. (10.4%), 34.5kd. (5%), 120kd.
(3.6%), 48.5kd. (2.9%), 52.3kd. (2.5%) while oth-
er clusters of bands fluctuated between 10.7kd.-
231.1kd. The predominant common bands for
both parasitic species were clustered nearly at
14kd., 28kd., 34kd. (Fig. 1). The discending den-
sitometry of major commassei stained banding
patterns for excretory-secretory antigen of F. he-
patica were clustered at 14.1kd., 27.5kd. and
46.2kd. while for F. gigantica they were clus-
tered at 14.6kd., 27.8kd., 56.3kd., 68kd., 87.2kd.

(Fig.2).

bands apprommtely at 14.5kd, 28kd-. S'Jkd.,
69k¢and88k¢1hes&raooﬂectedﬂommfected
cattle with F. hepatica reacted with excretory-
secretory antigen of the same parasite intensively
at 14.5kd., 28 kd. and faint reaction was observed
at 47kd. (Fig. 5). All collected sera from infected
cattle with F. gigantica reacted with the same par-
asitic excretory-secretory antigen on nitrocellu-
lose paper mainly at 14.5kd, 28kd. and faint reac-
tion was observed at 57kd., 69kd., 88kd. Sex
cattles were positive to fascioliasis in post mor-
tem examination representing infection rate of 6%
and their sera reacted commonly with 14.5kd,
28kd. of excretory-secretory antigen of F. hepati
ca and F. gigantica antigens. Only two cases had
28kd., 47kd,

and 69kd. while their post mortem examination

im-munoreactive bands at 14.5kd.,

revealed only the presence of F. hepatica.

Vet.Med.J.,Giza.Vol.46,No.4A(1998)
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Fig. (1): SDS-PAGE of separated whole
worm antigens of :- 1- F. hepatica
2- F. gigantica. #- Amersham
marker 200-14.3 kd.

Amersham marker
200-14.3 kd 1 2
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Fig. (3): Densitometry analysis of separated
whole worm antigens of:-
- F. he-patica 2- F. gigantica.

Fig. (2): SDS-PAGE of separated excretory-
secretory antigens of :- 1- F. hepat-
ica 2- F. gigantica. #- Amersham
marker 200-14.3 kd.

Amersham marker
200-14.3 kd 1 2

200 kd. —+
97.4 kd. —|
69 kd.
46 kd. -
30 kd. —
213 kd.
143 kd. -3 It

i is of separated
- (4): Densitometry analysis 0 ated
B excretory-secretory antigens of:- 1

F. hepatica2- F. gigannica. .
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Fig. (5): Enzyme-Linked Immuno Electrotransfer Blot analysis between excretory-secretory
antigens of F. hepatica and F. gigantica and sera of :-
1- Amersham rainbow marker ranged from 14.3-200 kd. ; :
2- Serum of experimentally immunized rabbit with whole F. hepatica antigen
3- Serum of experimentally immunized rabbit with whole F. gigantica antigen
4&5- Serum of cattle infected with F. gigantica based on post mortem examination
6&7- Serum of cattle infected with F. hepatica based on post mortem examination.
8&9- Serum of cattle infected with F. hepatica based on post mortem examination

and seemed to be mixed infection.

10- Normal serum from rabbit.
11- Normal serum from cattle.

Fig. (6). Collected worms of :- 1- F. hepatica 2- F. gigantica

nl2 Vet.Med.J.,Giza.Vol.46,No.4A(1998)
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of worm and js
ain protein concentration
fory preparation of F. hepatica was 60 mg /
qam while it showed 52mg /gm in cage of F,

antica indicating the nearly the same level on
host.

Several studies have been performed on the inci.
dence of F. hepatica and F. giganticq in Egypt
and other countries based on the coprological ex-

amination, post mortem examination ang the dis-
tribution of liver flukes

in endemic areas without
differentiation between Fasciola species. This
paper focused on the whole protein analysis, ex-
cretory-secretory antigen analysis and immunodi-
agnosis using western blot analysis of experimen-
tal immunized rabbit sera with whole protein of
each Fasciola species as well as the sera from nat-
wrally infected cattle with fascioliasis. The whole
protein banding patterns of both species were dif-
ferent on 5-15 gradient SDS-PAGE gel. The com-
Massei stained banding patterns for whole worm
antigen of F. hepatica and F. gigantica showed
®mmon polypeptide approximately at 27.75kd.
and 28kd. respectively, representing nearly 10 %
of their total separated sample. This was followed
b the polypeptide at 14.1kd. and 14.4kd. repre-
¥hting nearly 7% and 10% respectively of total
“parateq protein sample and this suggested that

Vet Med.J. Giza Vol 46,No.4A(1998)
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of excre-tory-

and 28kd. where the first band was clustere e
21kd. and the second was clustered up to 40kd. in

both species. Moreover, the separated F. hepatica
eXcretory-secretory antigen was clustered ap-
proximately at 47kd. up to 49kd. so, it was sug-
gested to be specific for 7. hepatica while the pol-
ypeptide bands at 56kd., 68kd. and 87kd. seemed
to be specific for F. gigantica. The pres-ent analy-
sis agreed with finding of Qureshi et al. (1995)
who identified the excretory-secretory protein
banding battern for F. hepatica on SDS-PAGE as
clusters in the low molecular weight between
10kd.-30kd. and 40-60kd. with some deviation
because they compared the antigen migration dis-
tance to known molecular mass marker visually
and not by densitometry. Cervi, et al. (1996) pre-
pared the excretory-secretory antigen of the same
species at 10,000xg and observed the 14.4kd,

47.2kd. and 33.9kd as in the present study for the

-
J L

whole F. hepatica antigen but the excretory-
secretory product in our work didn't include
33.9kd. This may be attributed to the present ul-
tracentrifuging of the excretory-secretory prepara-
tion at 60, or may be due to the locality species
difference. The excretory-secretory antigen of F.
gigantica antigen showed the polypeptide bands
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antigens of F. -
the sera from experi-

.mm mbbit as well as naturally
- infected cattle. It showed that, the two bands at

~ 14.5kd. and 28 kd regions were specific for both
~ Fasciola spp. One band 47 kd. was specific for the
F. hepatica which was probably similar to the
50kd. and 46kd. (Dumenigo et al. 1996 and Qu-
reshi et al. 1995). The western blot analysis
showed five prominent bands represented immu-

no-reaction between the separated excretory-
secretory antigens of F. gigantica and experimen-
tally immunized rabbit sera with whole F. gi-
gantica antigen. Three bands at 57kd., 69kd. and
88kd. were observed specific for F. gigantica,
whereas the common bands at 14.5kd., 28kd were
detected at the same molecular weight as in F.
hepatica. This suggests that the latter two bands
are generic immunoreactive bands for Fas-
cioliasis. This finding agreed with Fagbemi and
Guobadia (1995) who used 28kd. cysteine pro-
tease for immunodiagnosis of F. gigantica adult
worms in cattle, sheep and goat. Guobadia and

Fagbemi (1997) showed that, the polypeptide

14 Skd.,ZSkd in addiuon to the polypepudzbmd

at 47kd. which was also specific to F. hepatica
and the band at 69 kd. which related to F. giganti-
ca. This ob-servation suggests as, the presence of
mixed infection with both types of Fasciola. From
previously illustrated data, it was also noticed
that, the separated crud parasitic major protein
bands may differ than the major immunoblot one.
This notice suggests as , not all separated crud
para-sitic protein activate the immune system of
the host body and this agree with Frederick, et al.,
(1994). Moreover all polypeptide bands of infect-
ed probed cattle sera appeared more faint than in
case of rabbit sera and this may be due to the
chronic stage of infection. The rate of in-fection
in this study was 6% and this don't consider as a
fit incidence because the blood samples was col-
lected from different and unknown localities to
the abattoir. This immuno diagnostic method of-
fered an alternative as a supplement to the con-
ventional coprological and serological diagnosis
of fascioliasis when there is a need to differentiate

fascioliasis in early stages of the disease.
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