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Identification of Circulating Antibodies 
in Fasciolosis and Localization of 66 
kDa Antigenic Target using Monoclonal 
Antibodies 
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The helminthic parasites of 
humans as well as animals, such as 
Schistosoma and Fasciola, are 
known to release copious amounts ­
of antigens which elicit intense anti­
body production in the host's cir­
culation. For Fasciola, these anti­
gens are mostly released from rapid 
tum-over of the external covering, 
called the tegument, which has been 
shown to contain two distinct types 
of presumptive secretory vesicle, 
termed T1 and T2 bodies. Histo­
chemical studies with the electron 
microscope showed that the vesicles 
contain glycoproteins resembling in 
their staining properties of the sur­
face glycocalyx of the tegument. 

I 

It has been suggested that glyco­
calyx tum-over may help protect the 
pre-bile duct flukes against immu­
nological attack.2 The presence of 
parasite glycocalyx in the host cir­
culation has been considered as a 
potential marker for the develop­
ment of immunodiagnosis method 
by circulating antigen detection in 
humans and cattle. The other anti­
genic molecules that have been con-

SUMMARY We identified three specific circulating antibodies in serum 
of cattle naturally infected with Fasciola gigantica. Two of the antibodies 
weo:e found to react specifically to 97 and 66 kDa antigenic molecules of 
adult worm tegumental membrane extract. The third antibody was identi­
fied by the reaction with 26-28 kDa molecule of the excretory/secretory 
antigens. Monoclonal antibody against 66 kDa protein was developed and 
used for localization of its antigenic target in adult worm frozen sections. 
The experiment demonstrated that 66 kDa protein is a component on the 
outer surface membrane and on the membrane lining of the caecal epi­
thelial of adult worm. The 66 kDa antigen was considered as a promising 
candidate for immunodiagnosis and vaccine. 

sidered as potential candidates for 
immunodiagnosis and vaccine are 
the excretory/secretory (ES) anti­
gens. ES-antigens contained several 
enzymes such as glutathione S-

c 3· 4translerases, cysteme protenase 
and cathepsin L protenases.5 Re­
cently, the method has been suc­
cessfully developed for detection of 
the circulating ES-antigens of 
human and cattle fasciolosis. 6•

7 

Considerably less research 
has been carried out on the nature 
and potential of antibody against 
surface tegumental (ST) antigens as 
a marker for immunological assay 

or ,vaccine. In this study, we have 
demonstrated the presence of three 
specific antibodies in sera of cattle 
naturally infected with Fasciola gi­
gantica and developed a . panel of 
monoclonal antibodies (MoAbs) 
against 66 kDa antigen of the sur­
face tegument of adult worm. Anat­
omical localization of the specific 
antigens was performed using cryo­
stat sections of adult worm and 
MoAbs. 
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MATERIALS AND METHODS 

Preparation of excretory/secre­
tory (ES) antigens 

Adult F. gigantica were re­
moved from the bile duct and gall 
bladders of condemned bovine livers 
at a local slaughterhouse. They 
were washed three times with 
Hank's balanced salt solution (HBS) 
containing 100 U/m1 penicillin and 
100 mg/1 streptomycin to remove all 
traces of blood, bile and contami­
nating microorganisms. The ES­
antigens were prepared by incu­
bating viable adult worms in Hank's 
balanced salt solution (Gibco, 
USA.) at room temperature for 3-6 
hours. The parasite eggs in the cul­
ture medium were removed by cen­
trifugation at 5,000 x g for 20 min­
utes at 4°C. The supernatant was 
dialysed in 0.01 M PBS pH 7.2 at 
4°C for 24 hours and kept at -20°C 
until used. 

Preparation of surface tegumental 
(ST) antigens 

ST -antigen was obtained by 
extraction of live adult worms with 
1% Triton X-lOO in Tris buffer pH 
8 for 30 minutes at room tempera­
ture. The extraction solution was 
collected and centrifuged at 5000 x 
g for 20 minutes at 4°C to remove 
the parasite eggs which may be 
released during extraction. The 
supernatant containing ST-antigens 
was collected and dialysed in 0.01 
M phosphate buffer saline (PBS) 
pH 7.2 at 4°C for 24 hours before it 
was lyophilized and kept at -20°C 
until used. Scanning electron micro­
scopy (SEM) was performed to 
compare the parasites before and 
after extraction with Triton X-100. 

The protein content of all 
antigens were determined by modi­

fied Lowry's method 8 

Production of monoclonal anti­
bodies against Fasciola gigantica 
ST-antigens 

Hybridomas were pro­
duced by fusion of spleen cells from 
mouse immunized with ST -antigens 
of F. gigantica and mouse myeloma 
cells (P3/x63-Ag8), The hybridoma 
cells that were found to grow suc­
cessfully in culture were cloned by 
limiting dilution methods. Only the 
hybridoma clones that were found to 
produce high titer of antibody 
against ST-antigens were selected 
for further study. Three MoAbs 
were used in this study namely 
IC12, 2C3 and 1H7, they were 
typed by ELISA using Mouse Mon­
oAb-ID kit (mMEO Laboratories, 
USA). 

Enzyme-linked immunoelectro­
transfer blot (EITB) 

EITB was performed as 
described previously by Viyan ant 
et al.7 ST-antigens and ES-antigens 
were separated in SOS-PAGE and 
their antigenicity was determined by 
EITB using cow infected sera (CIS) 
obtained from the pool of serum of 
naturally infected animals, and 
MoAbs. Cattle antibodies that re­
acted with the antigenic molecules 
were detected by incubation with 
peroxidase-conjugated rabbit anti­
cow immunoglobulin whereas the 
monoclonal antibodies were de­
tected by peroxidase conjugated 
rabbit anti-mouse Ig. The reaction 
was visualized by further incubation 
in 3,3 diaminobenzidine (DAB) and 
HzOz. 

Localization of the immunoreac­
tive molecules 

The three MoAbs were used 

for reaction with the specific anti­
genic molecules in the frozen sec­
tion of adult F. gigantica. The reac­
tion was demonstrated by Avidin­
Biotin method as previously des­
cribed by Viyanant et a/. 9 CIS 
diluted 1:50 and 10% fetal calf 
serum were used as positive and 
negative controls, respectively. 

RESULTS AND DISCUSSION 

Extraction of parasites by Triton 
X-tOO 

Observation of adult para­
sites under SEM revealed that the 
tegumental surface was charac­
terized by the presence of numerous 
spines, except in the areas around 
the oral and ventral suckers (Fig. 
IA). Examination under higher 
magnification indicated that spines 
were closely spaced and varied in 
shape and size, those on the antero­
ventral and lateral sides of the body 
were large with serrated edges 
and directed backward (Fig. lB). 
Others on the postero-ventral and 
dorsal sides tended to be smaller 
with no serrated edges. The areas 
between spines appeared corrugated 
with series of grooves and folds. 
The surface of the spines themselves 
was also highly ridged and pitted 
(Fig. 1B), 

Examination of the parasite 
by SEM after extraction with Triton 
X-lOO revealed that large flaps of 
tegument were stripped off rather 
cleanly (Fig. 1 C), The tegument 
covering the rims of the sucker 
which probably bound to the under­
lying tissue were still attached. Ob­
servation under higher magnifica­
tion revealed total extraction of the 
tegument in all other areas (Fig. 
10). It was, therefore, concluded 
that the major portion of the ex­
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Fig. 1 	 SEM micrographs of the surface of adult parasites: A, showing the anterior end with oral 
sucker (Os), ventral sucker (Vs), genital pore (Ge) and spine (Sp). B, high magnification 
of large spines on the anterior-half of the body, showing serrated edges (arrow), highly 
corrugated with folds between spines (fo) , grooves (gr) and a group of papillae (pa). 
C, showing the surface of the parasite after extraction with Trion X-100 and D, high 
magnification of the extracted parasite. 
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Fig. 2 	 Immunoelectrotransfer blot pattern of ES-antigens (ES) 
and ST-antigens(ST) with cow infected sera (CIS) and 
monoclonal antibodies (1C12, 2C3 and 1H7). 

tracted antigens were derived from 
the tegument. 

Identification of specific antibo­
dies in naturally infected animals 

The presence of specific 
antibodies in CIS against the anti­
genic molecules in ST-antigens and 
ES-antigens were demonstrated by 
EITB (Fig. 2). The pattern of EITB 
between S T -antigens and CIS 
clearly demonstrated the presence of 
two specific antibodies which 
reacted to 97 and 66 kDa antigenic 
molecules . The third circulating 
antibody was detected by the 
reaction between ES-antigens and 
CIS at 26-28 kDa polypeptide band. 

Identification of the above 
circulating antibodies may be useful 
for future development of inununo­
diagnosis and/or vaccine in fasciolo­
sis. The antigenic molecules can be 
purified and used as the capture 
antigen for immunodiagnostic 
method or can be used as candidate 
vaccine. From the previous study, 
97 kDa protein has been identified 

Fig. 3 Light microscoptc pattern (x40) for anatomical localization of F. gigantica antigenic target 
recognized by 66 kDa MoAb (A,B,C). Reaction on the surface tegument (Te), crystal lattice 
(Cr) of the spine is not stained and the reaction on the membrane lining of the caecal 
epithelial (Ca) of adult worm. 
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as paramyosin which is a myofi­
brilla protein located in the muscle 
and tegument of most species of 
trematodes. The role of paramyosin 
for induction of protective immunity 
has been reported by several work­
ers.lO,II,12 On the other hand, the 

26-28 kDa antigenic molecule 
which was found only in the ES­
antigens is a proteinase enzyme of 
the cysteine family which adult 
fluke excreted in ES-materials. 13,14 
The enzyme, cathepsin L protenase 
has been used to diagnose infection 
in ruminants 1 5 and tested as vac­
cine. 14 

The third major circulating 
antibody is the antibody that reacted 
specifically to 66 kDa protein of 
ST-antigens. Although the nature of 
this antigenic molecule has never 
been thoroughly studied, MoAb 
against 66 kDa protein has been 
developed in Schistosoma and Fas­
ciola parasites and has been suc­
cessfully used for immunodiagnosis 
of cattle fasciolosis .9, lo 

Localization of 66 kDa protein by 
monoclonal antibodies 

The three MoAbs (I C 12, 
2C3 and IH7) against 66 kDa pro­
tein developed from this study were 
identified as IgM. Immunohisto­
chemical study clearly demonstrated 
the presence of their specific anti­
genic molecules in the tissue sec­
tions of adult worms . The experi­
ment revealed that the reaction oc­
curred mainly on the tegument of 
the adult worm which covered its 
surface and spine as well as cells 
lining the gut. (Fig. 3). The intense 
immuno-staining of the tegument 
cells soma and their branches bet­
ween muscle cells implicated that 
most antigens were produced in the 
cells and transported to the tegu­
ment (Fig. 3A). Intense staining was 

found only on the surface membrane 
covering the spine, but not in the 
spine crystalline matrix (Fig. 3B). 
It 	 is most likely that the spine 
material were not shed and turned 
over like the surface membrane, 
thus their contents were not released 
into the host's circulation to stimu­
late antibody production . The result 
of this experiment indicated that 66 
kDa antigen is a component on the 
outer surface membrane of the adult 
worm. In addition, there was an 
intense staining of the narrow zone 
of cytoplasm just beneath the 
surface membrane. This might re­
present the zone of tegumental cyto­
plasm where tegumental granules 
were observed to be highly con­
centrated and these granules were 
believed to contribute to the synthe­
sis of the surface membrane. 

Fig. 3C shows the immuno­
staining of MoAb on the membrane 
lining of the caecal epithelial and 
their basal laminae of the caecal 
epithelial cells . This suggested that 
an antigenic epitope similar to 66 
kDa was also present in the mem­
brane and basal laminae of caecal 
epithelial cells. No reaction was ob­
served in the negative control exper­
iments whereas for the positive con­
trol the reaction appeared as an 
intense undulating line on the sur­
face and the outer surface of the 
spines' tips. The dense staining 
granules spreading throughout the 
tegument cytoplasm, and in the 
bodies of tegumental cells lying 
beneath the muscle layer were also 
observed. In addition, the positive 
reaction of the immuno-staining was 
also detected within the lumen of the 
caecum and its lining epithelium. 

Further studies on biochem­
ical properties of this antigenic 
molecule are being performed and 

will be reported later. The informa­
tion will be important in under­
standing the potential use of 66 kDa 
antigenic molecule and its specific 
antibody. 
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