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Abstract

Fasclola heparica whole worm homogenate (Fhwwh) sepa-
rated fractions were used in enzyme linked immunoelectro-
transfer blot (EITB) to identify the antigen(s) which induces
antibody formation in human fascioliasis. The immuno-reactive
antigens recognized by the infected patients were 25-29 kDa and
12 kDa. Antigens wcre biochemically purified by model 491-
prep cell fraction (BIO-RAD). The capability of the purified
target antigens to induce humoral and cellular responses with
cells and sera of infected patients was investigated using cnzyme
linked immunosorbent assay (ELISA) and lymphoproliferative
responses techniques. The 25-29 kDa cluster of anfigen(s) were
found to be more efficient in inducing lymphoproliferative
response than 12 KDa, thus, it was considered as the target
antigens used in the generation of human monospecific
polyclonal immunopurified antibody probes (IPAb). The speci-
ficity and immunoreactivity of the IPAb with Fhwwh, £
hepatica excretory secretory products (FhESP) and S, mansoni
adult worm antigen (SAWA) were evaluated by using EITB.
Results showed that IPAb was immunoreactive with 25-29 and
12 kDa antigens of both Fhwwh and FhESP. It was conciuded
that the most immunogenic F. hepatica targetl antigen(s) were
25-29 &12 KDa antigens and there is a cross-reactivity between
25-29 & 12 KDa antigens in both Fhwwh and FhESP. The
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involvement of [PAb in antibody dependent cell mechated ¢yto-
toxicity in-vitro technique was studied. Resolts indicated that
human neturophils were more effective in adhering to the TPAD-
coated flukes at early stages of development.

introduction

Fascioliasis, 15 a parasitic disease caused by a trematode that
belongs 1o family Fasciolidae known as F. fiepatica or “hiver
fluke™. The disease 1s worldwide distributed it is a major cause
of morbidity and mortality in domestic ruminants (Hiltyer and
Apt. 1997). Humans may acquire the infection by ingestion of
raw vegetables or water contaminated with metacercartae
(Arjona er al, 1995: Saba er al, 2004). Approximately 2.4
million people were infected with either F. hepatica or 1ts larger
relative F. ¢igantica, mostly within Bolivia, Peru, Egvpt. Por-
tugal and China (WHO, 1995). Ewlier attempts to isolate the
parasite antigens contained wm adult F. fepatica were first
reported by Korach and Benex (1966) whom extracted a
lipoprotein from adult flukes. The F. hepatica purified antizens
have been reported as having potential for antibody detection
assays in fascioliasis (Hillyer er «l., 1977). F. hepatica protein
pattern was recently identified by Allam er al. (2002). The
strength of interaction of antibodies with a F. heparica antigen
has been investigated for several years. Studies on humoral
immune response manifested during the course of fascioliasis,
showed that 1gM.gE | 1eGl & 1g(G2a antibody 1sotypes were all
elevated in serum of the infected rats compared to serum
obtained from control, uninfected rats. Furthermore, an increase
in neutrophils and eosinophils were also observed (Plister e .,
1983; Poitou er al., 1993: Van Milligen er o/, 1998). Studies
used enzyme-linked immunosorbent assay (ELISA) proved that
IgG titers remain elevated in serum throughont the I, hepatica
infection, cven long periods after chemoprophylaxis (Marin,
1992, Haseeb et af., 2003). The previous results implies that F.
heparica  antigenic  products  sumulated prolonged immune
response (Poitou ef al., 1993). Studies showed that F. hepatica
purified antigens have been reported as having potential for
antibody detection assays in fascinhiasis. Two antigens, the 12



KDa Fasciola/Schistasoma cross-reactive, cross-protective anti-
gen related to the fatly acid binding proteins (FABPs) (Hillyer,
1995) and cluster of antigens (GST & cathepsin proteases)
found at the zone 27-30 kD are the most defined antigens
showing intense humoral and cellular responses (Piacenza ¢ al.,
1999; Hillver, 1999). The antigenic components of excretory-
secretory products of adult /. hepatica recognized in human
infections was found to be 25 and 27 kDa components. These
findings suggested that the 25- and 27-kD antigenic compaonents
may be sensitive and specific for the diagnosis of human
fascioliasis (Sampaio-Silva er al.,, 1996). Abdel-Rahman et al.
(1999) confirm the stability of the 26-28 kDa coproantigen and
its usefulness i diagnostic tests for F. hepatica infections.

The aim of the study was to 1o wdentify F. heparica specific
antigen{s), that induce antibody formation in human fascioliasis.
Then punfy biochemically the target antigens and test the
potentiality of the isolated antigens in lymphocytes proliferative
activity, in order to prepare specific antibody probes that could
be used in screening F. hepatica A gtii cDNA expression
Hibrary. The immunological efficacy of the prepared antibody
probe and its involvement in antibody dependent cell mediated
cytlotoxicity (ADCC) were also tested.

Materials and Methods

Thirty-seven individuals (twenty females, seventcen males)
were enrolled in this study, and divided into twenty-four
Fasciola hepatica and six Schirstosoma muansont infected sub-
jects inhabiting Abis village, Alexandna G., Egypt. and a con-
trol group of seven unexposed, uninfected, healthy subjects.
This protocol and the mformed consent of patients participating
in the study was reviewed and approved by the Ethics Commi-
ttec in VACSERA (Egyptian Ministry of Health and Popula-
tion).

Preparation of £. fepatica excretory-secretory products
(FhESP) and whole worm homogenate (Fhwwh): F. hepatica
adult worms were collected from the bile ducts of condemned
cattle livers at a local abattoir. To remove all traces of blood and
bile; the parasites were washed 3-4 times at room temperature
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for Th with 0.01 M phosphate-buffered saline (PBS) [0.12 A
NaCl, 0.08 M KCI, Q.08 M KH-PO.: (Mallinckrodt. Chesteriield.
ML USAS and 0.01 M NaoHPO, (SIGMA ™), pH 7.4]. To prepurs
the excretorv/secretory products (FhESP). worms were then
incubated in excess PBS (20 worms/100 m!), supplemenied wiit
2% glutamine (GIBCO BRL, Grand Island. NY. USA) and 27
pentcillin/streptomycin (S.IG]\{A@ y,at 37°C in CO- incubatoy for
3-4h as described by Santiago and Hillyer (1980, 19881 ond
Zarita et «l. (1987). The worms were collected and stored in
Haguid nitrogen until used.

Five grams of worms were thawed, transferred inte 5
volumes of  0.01 M PBS [pH 7.4 containing protease inhibitors
and 0.1% NaNj (SIGMA'E'})} and homogenized. The homo-
genate was filtered then sonicated using a Heat System
Sonicator Model 375 (Heat system, Plaimn View, NY, USA). The
sonicate was then centrifuged at 20,000x ¢ for 15 min. The
proccss of nomogonization, sonication and cenfrifugation was
per-formed at 4°C. The supernatant was assayed for protem
content (Bradford, 1976} aliquoted and stored at -80°C until
used.

Sodiumi-Dodecyl-Sulfate Polyacrylamide Gel Electrophoresis
(SDS-PAGE): Fhwwh and FhESP protein pattern were charac-
terized by (SDS-PAGE) (Tsang er «f., 1983) and stained with
silver according to Morrissey (1981). The M, of the electro-
phoretic protein bands were determined as described by (Mako-
wski and Ramsby. {998),

Enzyvme linked immunotranster blot (EITB): This process
was carnied out as described by Tsang er al. (1982, 1985}
Hillver and Soler de Galanes (1988}, Briefly after ternination of
SDS-PAGE, a sheet of nitrocellulose (NCV was placed against
the surface of the gel and both were soaked in blot bufler [0.43
M Tris-Hel pH 9.18, d H-O, methanol with a ratio of 5:3:2
(v/v/vy]. Electrophoretic transfer of SDS-protein complexes was
accomplished in th at 1.0T amp (PowerPac 1000 Power Supply.
BI1O-RAD) and at 4°C. The NC blot was cut into longiudinal
0.2 cm wide strips using a bladeless immunestrip cutter (Novex
tchnology, Sun Diedo, CA, USA). The NC strips were then
mcubated with TFS. NHS (cach diluted 150 1w PBBS/0.3%
Tween-20 and 5% nonfat milk) for Ih with continuous agitation
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on a platform shaker (Bellco). Washing wus carrted out for 3
times  (Imim  each) with PBS/0.3% Tween-20 at room
temperaturc. The NC was then incubated for Th with conjugate
horscradish peroxidase labeled immunoaffinity purificd gout
anti-human IgG [Kirkegaard and Perry laboratories (KPLY. Inc.
Gaithersburg, MD, USA]J diluted 1:1000 in PBS/.3% Tween-
20. The NC was then washed 3x1 min with washing bulfer and
2 times with PBS only. The substrate solution [50 mg of 3.3°-
diaminobenzidine (DAB) (SIGT\/IA@"'}, 10 ul of H-O5 (30%)
(KPL), in PBS pH 7.2 to 50 ml] was then added. Positive
reaction bands usually appear within 10 min and washing with
water stopped the reaction.

[solation and purification of Fhwwh specific antigens:
Selected Fhwwh bands were elcctroeluted using Model 491-prep
cell (BioRad) according to manufacturer mstructions. Each 491-
run was followed by SDS-PAGE and EITB to determine the M,
ol the separated fractions and to show the immunoreactivity of
the separated fractions in order to determine the most
immunoreactive fraction, I'ractions of the same molecular
welght were collected from different runs, lyophilized (Freeze
dry system LYPH. Lock 4.5, Labcono Co., Kansas city MO,
USA) assessed for protein concentration and finally stored at —
60°C 1till used. Before usage the lyophilized samples were
dissolved n distilled H-O and then passed onto PD10 column
(Pharmacia) for salt removal.

Lymphoproliferative responses: The Fhwwh and 491-prep
cell purified antigens at different concentrations (2.5, 5 and 10
rkg/ml) were suspended in 100 ul of sterile RPMI-1640 culture
medium (Bio-whittaker. Walkersville. Maryland, USA). The
culture media was supplemented with L-glutamime (200 mM).
100 pg/ml penicillin, 100 pg/ml streptomycin and 1 M HEPES
buffer (N-2-hydroxyethylpiperazine N’-2-ethanc-sulfonic acid)
(all from GIBCO BRL). Mononuclear cells (MNCs) were iso-
fated from peripheral blood of paticnts and controls (Farrant er
al., 1980). The viability of MNCs was measured using trypan
blue slam The cells were adjusted at a concentration of
1.14x10° cells/ml in RPMI-1640 media supplemented with 5%
heat nactivated, mycoplasma-and virus-free AB normal human
serum (SIGMA). The cells were then cultured in friphcates m o



volume of 175 ul/well (200,000 cells/well) into the previously
prepared culture plates {(Greiner). Negative control consisted of
cells cultured alone with complete RMPI-1640 media. The
plates were then incubated for § days at 37°C n a humidified
atmosphere of 95% air and 5% CO, in CO: mcubator
(NUuAIRE™ TR Auto Flow., CO2 water-Jacketed Incubutor,
USA). On the last day of culture, each well was pulsed for 185
with 0.5 pci of ["H] thymidine (DuPont Nensure, Boston. MA,
USA). The wells were harvested with a multi-well harvester
(Harvester 96. Tomtec, CT, USA) into glass Fiber filters
(Filtermat A 102x258 mm, Wallac, Turku, Finland). The dried
filters were immersed in scintillation cocktasl and the radioacu-
vity was measured 1n a liquid scintitlation counter (Watlac).

Lymphocyte blastogenesis data was expressed as the ratio of
mean counts per min {mepm) of the triplicate experimental (&)
cultures to the mcpm of the control (unstimulated) cultures o
give an E/C value in cpm. Statistical analysis was carried out
between the cells lvmphoproliferation of control subjects and
the (nfected patients using Student’s #-test.

Preparation of human mmunopurified antibody (IPAD)
probe: F. hepatica 491- purified target of antigens (25-29 kDa)
were  coupled to one gram CNBr-activated Sepharose 4B.
according to the manufacturer (Amersham Pharmacia Biotech).
Specific antibodies binding was achieved by adding to the
column 5 ml of IFS pool [diluted {:1 with 0.1 M PBS and
filtered through 0.45 pum acrodisc membrane filter (Geiman
Sciences Inc., Ann. Arbor, M1, USA)}. Then, the column and the
sera pool were left in an end over end mixer overnight at 4°C.
The beads with the bound antigen-antibodvy complex were
transferred into a BIO-RAD Glass Econo-column (length 20 ¢m,
cross-sectional 0.39 cm’. maximum volume 8 ml). The unbound
scra was drained, then the column was washed twice with (.1 M
PBS. The bounded antibodies werc eluted by passing 5 bed-
volumes of 0.2 M glycine (pH 2.8), through the column. The
eluted antibodies were collected 1n 1 ml microfuge tubes each
containing the neutralizing buffer {20 ul 1 M phosphate buffer,
pH 8 (SIGMA™)] to retain the reactivity of the collected
antibodies. The pattern of the purified antibodies was analyzed
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by SDS-PAGE. Then eluted IPAb fractions resulted from five
runs on CNBr sepharose 4B-column were pooled.
Immunoreactivity of the immunopurified antibodies (IPAD):
The reactivity of the IPAD eluted fractions was determined using
EITB as described before. Each aliquot of the collected antibody
fraction was tested against Fhwwh and the target antigenis}
strips and the most immunoreactive fractions were collected and
pooled. Using EITB. the reactivity of the IPAb pool with
Fhwwh and FhESP was deteced in comparison with different
sera pool [INHS. [FS and infected S. mansoni sera (ISS)].
Antibody-dependent  cell-mediated cytotoxicity (ADCO):
Peripheral blood mononuclear cells (PBMCs) was separated
from erythrocytes by differential sedimentation in a dextran/
saline solution. The cffector cells neutrophils were purified by
discontinuous density gradient centrifugation in Percoll (Poly-
vinylpyrolidone-coated colloidal silica particles) (Pharmacia).
Five ml of 80% Percoll were layered onto 5 ml of 60% Percoll
[Percoll, 60% & 80% solutions in RPMI-1640]. Then 5 ml cell
suspension were placed on the surface of the gradient followed
by centrifugation at 500 x g (Sorvall™) for 30 min. at 4°C. The
ncutrophils were collected from the 60-80% interface (the
medium-60% Percoll interface had monocytes, lymphocytes and
red blood cclls). Viability and count of cclis were then
determined by ftrypan blue exclusion test. Cells were then
suspended at 10° cell/Sm] RPMI-1640. Unless otherwise stated,
all the previous steps took place under sterile conditions
(Hudson and Hay, 1989). F. hepatica metacercariae (provided
by Theodor Bilharz Research Institute, Egypt) was excysted as
described by Duffus and Franks (1981) and Carmona et «l.
(1993). Aliquots of 100 pl/well (about 15 metacercariac/well)
were transferred into 48 well cell culture plate (Costar, Costar-
corporation. Cambridge. MA, USA) and incubated at 37°C in
5% CO» &95% humid atmosphere in a CO» incubator (NuAire).
After 3-6h. 70-80% of the flukes were excysted and seen
actively moving. The adherence assay was performed (Duffus
and Franks, 1980). One hundred 1l of neutrophils (concentration
100x 10" in culture media) and 100 ul of NHS (diluted 1:50), TFS
(diluted 1:50) and IPAb (diluted 1:20, all dilutions were
achieved 1n culture media) were added separately to previously



incubated NEJs in the culture plates. The plates were incubated
at 37°C in a humidificd atmosphere of 95% air and 54 CO-1n
CO» incubator. The plates were examined microscopically i
different time intervals at magnifications 10x and 20x uvsing
Olymbus inverted microscope (Germany). After [Sh.. bounded
neutrophifs No. was counted, Those flukes with more than 20
cells attached were considered pasttive (Carmona ef «f., 19955,
The viability & moatitity of the flukes were evalvated, parasites
were scored dead when immotile and opaque in appearance.

Results

The EITB pattern was nearly similar but not 1denticat. The
control sera or norma! human subjects (NHS) showed no
reactivity with Fhwwh bands in EITB. All fascioliasis sera
specifically recognized with variable intensity Fhwwh 25-20 &
41 kDa bands. 82% of paticnts showed mmunoreactivity with
different bands between 19 kDa & 12 kDa. A strong immuno-
reactive band at 120 kDa was detected by 35% of patients und
only 9% of the patients recognized a band of 63 kDu. The most
immunoreactive bands are with low M,.

Table (1): Lymphocyte profiferation of #. hepaiica infected and
cantrol subjects, cultured with Fhwwh, 12 kba and 25-29 kDa
antigens:

| Antigen | Sub Fhwwh 12 kDa 2529 kDZ\‘)
] —

concenfragon | 0
%EBugMﬂ [ | (634055 10624002 | 1.924£033% |
e 1033003 056+ 008 ) 084£0.11 \
n |6 6) (6) |

47220598 10552018 2322037

|
| 1.63+0.58 f 0.76 £ 0.077 | 093 £0.11
(6} {7) (6)
6261073 10554014 1200 £043% ‘

1614050 | 0304007 | 0784 0.07

(6 (6) | h __|

-Different concentrations {2.5, %, 10 pe/mt of each fraction used o stimulae
infected and controf [vmphocytes. -Results expressed as BAC (E= mepm ol
test well, C= mepm of negative well) = S.E. -(n) represents number of infec-
ted (i3 and conwol (¢ subiects. -** Sienificant response as compared 1o
controls { P< U.45).

5 pg/ml

% 10 ugim) b

1
n
=]



Resolving 10 mg/mit Fhwwh by 11% SDS-gel m 491- prep
ceil resulted fractions, An ascending ladder pattern of bands was
indicative of good purification conditions. SDS-PAGE or 491-
resolvea {ractions revealed protein fractions with M, janging
from 12 kDa-40 kDa. 7. heparica specific immunoreactive
fracuons were evalucted by EITE usimg TFS (1801 The 12 £Dx
and 25-29 KD antigens were shown to be highly reactive with
JES. Each of the immunoreactive specific fractions were
collected from eleven 491- runs,pooled, Iyvophiitzed. passed
onto PD1O column for the removal of excess salis. followed by
measurement of the protein content of each antigen alone as
described before. Tt was found that loading 10 mg/m} Fhwwh in
each run yieid an average protein content of 130-250 pe/ml. The
estimated protein content of 12 kDa antigen was 1,617 wg/ul
and protein content of 25-29 kDa antigen was found to be 1856
ng/ul, after lvophitization of collected fractions from 491 runs
(Fig. 2).

Concentrations (2.5, 5 & 10 pg/mly of immunoreactive anti-
gens (Fhwwh. 12 & 25-29 kDa polyantigens) were used to
induce lymphoproliferative responses of  peripheral  blood
mononuclear cells (PBMCs) of controls and F. fiepaticu infeeted
subjects. The significance of differences between the cells
lymphoproliferation of control subjects and the infected putients
was assessed by Student’s r-test. The results of representative
controls and . hepatica-infected subjects (Tab.1). Fhwwh wus
able to induce lymphoproliferative yesponsc at higher concen-
trations only (S5, 10 pg/ml). The 12 kDa was unable to induce
any significant lymphoproliferative responses in either group.
Meanwhile, 25-29 kDa polypeptide antigen was ablc to induce a
significant proliferation (P< 0.05) of mono-nuclear cells (MNC)
of infected subjects as compared to the control subject cells at
different concentrations used (Tab. 1) Thus, 25-29 KDa antigens
were considered to he immunogenic fraction containing both T
& B-cell epitopes for human fascioliasis, and therefore could be
used in further swdies. The protein pattern of Fhwwh In
comparison Specificity and reactivity of the IPAb: The eluted
IPAb fractions resulted from five runs on CNBr sepharose 4B-
column  were pooled. The SDS-PAGE pattern of  the
immunopurified eluted antibody (IPAb) revealed two bands at
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M, 55 KDa (heavy cham) and M, 25 kDa (light chain) indica-
ting that pure antibody probe was obtained after immunoattinity
purification. The reactivity of the pooled IPAb probe was
compared with normal human sera pool (NIIS) infecica
Fasciola sera pool (IFS) and infected S. mansoni sera pool
(I88), against EITB strips of Fhwwh and FhESP (Fig. 5. All
Sera were diluted (1:50) in the blocking bulfer, except for IPAD
where two dilutions were used (1:50 & 1:1{ agamnst stips of
FhESP). As shown in Fig. (5A) NHS showed no reactivity with
any of the Fhwwh bands (dane 2ZA) JES showed reactivity with
differcnt bands of the Fhwwh pattern {lane 3A), the most
intensely recognized polvpeptides were at M, 72, 32-36, 29, 25.
17 & 12 KDa. ISS showed reactivity at M, 72 & 67 kDa (lane
4A), while TPAb showed reactivity at 29, 25 & 12 kDa (lanc
5A). Similarly, when using FhESP strips (Fig. 5B). NHS & 1SS
faintly recognized a band in the range 25-24 KDa (lanc 2B &
lane 4B, respectively). IFS showed reactivity with 29, 25 & 17
KDa (lane 3B). IPAb showed reactivity with 29, 25 & [2 KDa
(lane 5B). where those polypeptides become most intensely
recognized when the 1:10 IPAb dilution wus tested (lane 6B).
with 25-29 KDa 491-purified antigens were analyzed hy SDS-
PAGE at conc. of 0.1 ug/ul/mm (Fig. 4).

Specific antibody probe for this immunogenic fraction (25-29
kDa) was prepared using CNBr antigen-antibody affinity
column. Lymphaoproliferation test for target motecules: Newly
excysted juvenile worms (NEJs) incubated with NHS neutro-
phiis for 18h (conc.-1001x0’) were unable 1o adhere to parasites.
as 1t Jacks parasite antibodies (Fig. 6 A). Neutrophils adhered 1o
juvenile flukes in farge numbers presence of IFS (Fig. 6 B) and
IPAb (Fig. 6 C & D), indicating adhercnce was dependent io
antibody presence. The estimation of neutrophil adherence was
subjective, since it was difficult to count accurately No. of
attached cells on highly motile flukes. Flukes with more than 20
cells attached were considered positive (Carmona et al., 1993).

Discussion

In Egypt. the problem of human fascioliasis requires more
etforts 10 avord further spreading of the disease. Information on
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he state of this disease n human end the nature of the protective

——— -

Wman IMmune respense directed agamst the parasite romtins
uncertain. The present study was degigned o8 an oltenipt 1o
characterize the most immunogente antigens of I hiepatica.
which are targets of host-prolective mmmune responses and that
could therefore be considered as vaccine candidates, To achicve
thiv. fracticnation of Fhwwh wae corried out in o attomp: (o
identtly  and  characterize the specific £ hepaticp entigen
carrving major human T-cell and B-cell epitopes. The choice o)
the target antigen was governed by several parameters. Firsi. the
immunological characterization of the Fhwwh antigens using
EUTD technique showed that the 12 and Z5-20 KDu antieons

Freo (0 A-Dy Etfect of ADCC on NEJs flokes: Neutrophil aticehmens wssay

after 18 h, of neutrophils (100 x 107} incubation with NHS, 15§ & [PAR
(1500 A0 & 1200 at 37°C in 5% CO- and 98% hunitd avmosphere in €O,
incubator, followed by microscopic examination ai 20x magnification. In
presence of NHS. neutrophils showed no attachment (A} In presence of TES
(Brand IPAD (C & Dy nentrophils ageregated and adhiered 10 juveniic Hukes
in large numbers with more significant adherence i case of IPAL (C & D,
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were the mast highly immunoreactive with the human fascio-
lasis sera. Second. the EITB pattern of Fhwwh 491-Prep celi
eluted fractions showed that the highlv immunoreactive antigens
with fusciofiasis sera poel were 12 & 25-29 KDao. Depending or
the previous results, both 12 & 25-29 KDa autigens were
purificd and prepared for further studies, This result agree with
Hillver (1995 1999) who defined the most nmmionogenic anti-
gens as nFhI2. 2 12 KDa Fasciela/Schistosoing cross-réaciive,
cross-protective  antigen related to the fativ acids binding
proteins (FABPs) Another antigens showing intense humoral
responses were defined aft the zone 27-30 KD and could be
considered as GST and cathepsin proteascs.

On the other hand, the proliferative responses of peripheral
blood mononuctear cells (PBMC) of mnfecied subjecis showed
that. the 25-29 KDu antigenfs) (2.5, 5 & 10 pg/mDh induced
significant fvimphoproliferative response of PBMC. Based on
this resufts. the 25-29 kDa antigen(s) was constdered mmmuno-
genic contaming major human T-ccll & B-cell epitopes, A
human polyclonal  mono-specific  immunopurified antibody
agamnst 25-29 kDa antigen{s) was prepared. In the light of
results, 1t should be neted that when TPAb was tested by EITB
aguinst Fhwwh and FhESP, the patterns obtained were some-
what stmilar with 29-25 KDa & 12 KDa as the mos( prominent
bands detected. This could be explained on the basis of a cross-
reactivity between those antigens in both Fhwwh and FhESD, or
the antigens might be unmunologically related, where both
antigens might share a specific epitope recognized by the IPAb
or the IPAD contained antibodies directed to different distributed
epitopes.

The TPAD involvement in ADCC against NEJs was also
evalvated. Previous studies showed that. ADCC has a cytotoxic
response that is mediated by cells and dependent on the presence
of antibody. This response plays a predominant role in killing
invading parastte larvae of helminths (Capron ef al, 1982\
Using this assay, it was evident that human neutrophils were
more effective at adhering to the TPAb antibody-coated flukes
(NEJs), followed by those coated with infected Fasciola
subjects antibodies or normal human subjects antibodies. This
attachment persisted for abmost 18h without affecting the
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viability or the motlity of the parasite. Thus, it could be sug-
gested that in the i vitre system. fluke rapid turnover and
excretion of the outer glycocalyx opposes the intimate
attachment of neutrophils to the parasite, which is a prerequisitc
for any cell mediated damage to occur,

In conclusion, the study identified and purified the most
immunogenic F. hepatica target antigen(s). The isolated anti-
gens were used 1o prepare an IPAb probe, whose participation in
potentially lTethal ADCC reaction was proved. The usage of the
IPAb in further molecular and histological characterization of
the target antigen(s) is ongoing and will be published later..
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Explantation of Figures

Fig. 1. Reactivity of sera from F. hepatica infected subjects with
Fhwwh pattern using EITB.  Fhwwh proteins (0.1 pg/pl/mm)
separated by 5-22.5% SDS-PAGE, transferred onto one NC sheet, cui
mto strips. NC strips originated from same blot with. IFS (FO1-F23)
and NHS (Cont.1- Cont.7), dilution 1:50, reacted with NC sinps.
Transferred M, markers on right.

Fig. 2: Silver stain of ladder shape pattern of Fhwwh antigen fractions
separated by 491-prep-cell. Electrophoretic conditions: slab gradient
5-22.5% SDS-PAGE, Antigen: Fhwwh 491-prep cell resolved
fractions, lane 2-10 Load: 0.1 pg/ul/mm of antigen/lane; Sample
buffer: reducing: Current: 15 mAmp/slab; Staining: silver staiming.
Positions of transfered M, markers on right side. ]
Fig. 3: Immunoreactivity of 491-prep cell fractions {7-30 KDa) in
EITB. Fhwwh separated by 491-prep cell (low M, separated fractions
7- 40 KDa) resolved by SDS-PAGE (5-22.5%) slab gels, blotted onta
NC sheets, reacted with IFS pool {1:50). Arrow on left side indicate
positions of most immunoreactive antigen.
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Fig. 4. Silver stuin of Fhwwh and 25-29 KBDa purified antigens. Electrophoretic conditions: zlab.
gradient 5-22.5% SDS-PAGE: Samples, Fhwwh and 491 -purified antigen. lanes 2.3 respectively.
Load: 0.1 wg/ul/mm proteilane; Sample buffer: pon-reducing: Cureent: 7.8 mAnmpislab gel:
Staining: silver nitrate. Analysis of Fhwwh revealed about 20 rogjor bands with M, rasging from
7-200 KDa. with transferred marker on right side.
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Fig. 5: Comparison of reactivity of NHS. IFS. 1SS and 1PAb with strips of Fhwwh and FhESP.
Fhuwwh and FhESF individually separated by 5-22.5% SDS-PAGE. wansferred onto NC sheets
and reacted with NHS, [FS, ISS and IPAD respectively. NC strips of ench antigen originated
{rom one stab gel with a single large sample trough. Fhiwwh strips {A): reaction with 130 diluted
NHS (lane 2A), TFS (fane 3A), ISS (Jane 4A) & IPAb (lanc 5A). FhESP stnips (B) reaction with
NHS (1:50} (lane 2B} IFS (1:30) (lang 3B). [SS (1:30) (ane 4B & IPAb (1:530) dane 3B &
T Hane OB Arrows on the left side shows the most immunoreactive bands with IPAR Qunc
SAS&OBY. Transferred M, marker fane 1A and lane 18 on right side.



