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Description of research carried out

Fasciola hepatica metacercariae for infection of ex-

perimental animals were obtained from intermediate host

snails Lymnaea tomentosa reared under laboratory conditi-

ons. The snails were infected with miracidia and crushed

by moderate pressure 50 to 55 days after infection. The

liberated cercariae encysted on cellophane strips or the

walls of a petri dish. Metacercariae were maintained at

about 6 to 8°C and checked for viability; only fully en-

cysted and viable specimens were employed for experimen-

tal infection of animals.

Sheep of various ages were infected with 200 to

1000 metacercariae and killed '3 to 4 months after infec-

tion. Rabbits were given 50 - 100, guinea-pigs 10-25

and rats 10 - 50 metacercariae and killed 5-18 weeks,

32 - 115 days and 32 - 120 days after infection, respec-

tively. The flukes obtained were washed in several chan-

ges of saline, blotted free of saline, and stored at

-18°C. For preparation of antigen, they were ground in

a glass homogenizer, macerated in saline at 4 to 6°C

for 24 hours and then centrifugea at 12000 rpm for

20 minutes. The supernatant was subjected to gel fil-

tration on Sephadex G-100 or G-200 (2.5kx 38 or 2.5 x 85

cm columns) using O.15M NaCl, pH 7.0, or 0.2M Tris HC1

buffer, pH 8.0. The resultant fractions were concentra-

ted under a cold air flow in dialysis tubes and tested

with rabbit and sheep sera containing F. hepatica anti-

bodies by immunodiffusion in agar gel according to

Ouchterlony. In fractions reacting with positive sera

protein was assessed quantitatively according to Lowry

et al. (195D. These fractions were labelled with 125I

according to McConahey and Dixon (1966). Unbound iodide

was removed by dialysit against buffered-saline. Checks

upon the completeness of the removal of unreacted radio-
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active iodide were made by ascending paper chromatography

according to Smidt et al. (1974). The results were evalua-

ted with an Actigraph III, Nuclear, Chicago.

The aatigenic specificity of the ^I-labelled frac-

tions was checked by direct or indirect radioimmunodiffu-

sion with sera from experimentally infected animals and

negative sera. The results were evaluated autoradiographi-

cally using a Foma Medix Ttepid P 3 X-ray film with an

exposure period of 24 to 72 hours.

Ovine and, bovine 'immunoglobulins were separated.

IgGp was obtained by rechromatography on DEAE cellulose

of serum globulins precipitated with ammonium sulphate.

IgM was separated by repeated gel filtration on Sephadex

G-200 of serum precipitate obtained by treatment with

boric acid. Antisera against these immunoglobulins were

prepared by immunization of rabbits.

To determine the time-course development of anti-

bodies detected by the radioactive antigen microprecipitin

assay, experimental sheep and rabbits were infected with

metacercariae of Fasciola hepatica. Blood samples were

taken before exposure to infection and at weekly inter-

vals afterwards and the sera were stored at -2O°C for

serological examination for antibodies. The results obtai-

ned with the radioactive antigen microprecipitin assay

were compared with those obtained by direct radioimmuno-

diffusion and immunodiffusion according to Ouchterlony.

The radioactive antigen microprecipitin assay was that

of Williams et al. (1971)» with some modification, and was

carried out as follows:

A 100 microliter aliquot of each serum sample was

transferred to a propylene micro-test tube (Bpendorf)

using a Pipetman micropipette. Each serum sample was

tested in triplicate. Ten microlifcers of 12^I-labelled

F» hepatica antigen diluted with phosphate buffered sa-

line, pH 7.2, to contain circa 100 000 counts per min.
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was added to each tube with a Pipetman micropipette. The

tubes were then capped and shaken well with'Metronex

micro-mixer, type 326. All samples were measured for to-

tal radioactivity of antigen by means of an NN - ICI auto-

matic well counter, Gamma Optical Works, Hungary, then in-

cubated at 10°C for 18 to 24 hours and centrifugated in a

Metronex micro-centrifuge, type 320, at 14 000 rpra for

4 min at room temperature. The supernatant was carefully removed

with a thin syringe needle using a suction bottle and a

water-jet pump.

The amounts of "T-labelled antigen in the preci-

pitate were determined by means of automatic well counter

NN - 101. The results were expressed as relative percen-

tages of the total precifcitable radioactivity obtained by

adding 100 microliters of 20 % trichloroacetic acid to 10

microliters of -̂ [-labelled antigen in 100 microliters

of phosphate buffered saline, pH 7»2. In our conditions,

the relative 100 per cent corresponded to 25.6 to 28.7 per cent

of the radioactive antigen precipitated with 20 % tri-

chloroacetic acid.

Negative sera and positive sera containing antibo-

dies against P. hepatica were used as controls.

The detection of antibodies in the sera of F. hepa-

tica - infected animals by modified radioactive single

radial diffusion (Rowe 1969) was carried out as follows:

Single radial diffusion test was carried out using

rabbit antiovine IgGg serum in agar gel. Individual wells

in the plates were filled with serum specimens. After

24 hours, precipitates had been formed and the plates

were thoroughly washed and then immersed in a solution

of radioactive ioditfe-labelled F. hepatica antigen.

After incubation for 1 to 2 hours and further washing,

the plates were dried and placed in contact with a Foma

Medix Rapid R 3 X-ray film.
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As an alternative, the following procedure was emplo-

yed. After the single radial diffusion test was completed,

additional central wells were cut out in the interspaces

between the precipitation rings formed round the original

wells. These additional wells were filled with ̂ a-lubel-

led F. hepatica antigen. After 24 hours, the plates were

thoroughly washed and treated as described above.

Results obtained

Gel filtration of whole-worm antigen prepared from

adult F. hepatica obtained from sheep yielded 3 to 4

fractions on Sephadex G-100 and 5 fractions on Sephadex

G-200. When tested in agar gel according to Ouchterlony,

one of the fractions (the 2nd or 3rd obtained on G-100;the

4th obtained on G-200) reacted markedly with positive

serum containing antibodies against F. hepatica.

On labelling the protein fractions with 'I accor-

ding to McConahey and Dixon the efficiency of labelling

reached 4.5 to 14»6 per cent. The fractions contained

about 0.6C mg of protein/ml. Unreacted iodide was removed

by dialysis against several changes of buffered saline

for 24 hours. The labelled antigenic fractions could be

stored at 4 to 5°C for 5 to 8 weeks. There was a progre-

ssive formation of sediment and progressive release of
125protein-bound 'I as evidenced by the finding of free

125I in the solution. Testing of i25I labelled fractions
for their antigenic specificity by direct radioimmuno-
diffusion in agar gel with sera containing F. hepatica
antibodies demonstrated characteristics identical with



those of unlabelled fractions.

Indirect radioimmunodiffusion using rabbit anti-

ovine IgG2 serum revealed antibodies even in those sera

where examination for antibodies with direct radioimmuno-

diffusion or diffusion in agar gel using unlabelled frac-

tions yielded negative results. However, there were also

some non-specific positive reactions with negative sera.

The exposure time for X-ray films was 2 to 3 days using

5 microlitres of antigen with a mean radioactivity of

10^ counts per min.

Examination for antibodies with modified radioactive

radial diffusion also failed to yielded unequivocal re-

sults, since non-specific positive reactions were obser-

ved.

The results of the present study suggest that the
12 "5

radioactive antigen microprecipitin assay with yI-la-

belled antigen fraction of F. hepatica could differen-

tiate between serum specimens obtained from infected

animals and the controls. The relative percentage of pre-

cipitated activity ranged from 7»7 to 15.5 per cent in

negative sheep seraand from 9.7 to 13.8 per cent in ne-

gative rabbit sera. In positive sheep sera, the relative

percentage of precipitated activity was 16 to 35.3 per

cent and the positive reactions were first observed 4 to

7 weeks after infection with F. hepatica metacercariae.

In positiva rabbit sera, the relative percentage of pre-

cipitated activity was 19.5 to 66.7 per cent and the

positive reactions were first detected as soon as 3 weeks

after infection.

In detecting positive antibodies, the radioactive

antigen microprecipitin assay proved essentially equal

to direct radioimmunodiffusion and in a few cases detec-

ted the antibodies one week earlier. On the other hand,

the detection of antibodies by immunodiffusion according

to Ouchterlony using unlabelled antigen was delayed 1 to
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2 weeks as compared with the results of the aforementio-
ned methods using -̂ [-labelled antigen.

Conclusions drawn

Sufficient amounts of adult flukes for the produc-
tion of antigen were obtained -weape only from sheep. In-
fected rabbits, guinea-pigs and rats yielded relatively
few adult flukes.

Antigenic fractions suitable for antibody demon-
stration can be obtained by separation on either Seph-
adex G-100 or Sephadex G-200. They contain traces of
serum protein of the host from which the flukes were
obtained. These serum proteins had to be precipitated
with appropriate antiserum to avoid non-specific reac-
tions on indirect radioimmunodiffusion. The labelling

125of the antigenic fractions with J1 can be regarded
as fairly successful. However, it would be desirable

to increase the specific radioactivity of the labelled

fractions. With the indirect radioimmunodiffusion me-

thod, tests have been made only with rabbit anti-ovine

IgGp serum reacting also with ovine IgG».

The results obtained on examination for antibodies

in F. hepatica-infected animals by indirect radioimmuno-

diffusion and modified radioactive single radial difsf-
125usion using ^I-labelled F. hepatica antigen fractions

cannot be regarded as fully specific. Further research
should be focussed on the suppression of non-specific
reactions. The results to date suggest that the radio-
active antigen microprecipitin assay can differentiate
between negative and positive sera. This differentiation
was better in rabbits that in sheep owing to a higher
production of antibodies in response to F. hepatica in-
fection in the former.
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However,the radioactive antigen microprecipitin

assay presented some technical difficulties. The range

of variation of the antigen volume (10 Ail) pipeted with

Ependorf and Pipetman pipettes is larger than is given

by the procedurs. This difficulty could be partly over-

come by measuring the radioactivity of the pipetted

labelled antigen in each sample and by calculating

the precipitated activity of the sediment as a percent-

age of the initial antigen activity also in each sample.

The values thus obtained were expressed in terms of re-

lative percentages with regard to the relative 100 per

cent activity obtained by precipitation of the antigen

with 100 microliters of trichloroacetic acid. Far gre-

ater difficulties were experimenced in sucking off the

supernatant after centrifugation. If small droplets

reamained adhering to the wall of the propylene micro-

tost tube, not having been removed by suction, the activ

vity in the precipitate was occasionally 20 to 100 per

cent higher than that found in parallel samples (each

specimen was tested in triplicate). The results were not

essentially improved by washing the precipitate with

0.5 ml of phosphate buffered saline, pH 7.2. On the

other hand, any impairment of the sediment by suction

resulted in a lower activity.
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Statement of project expediturea

Time period covered: 1 Jan. 1976 - 15 Dec. 1976

Salaries and Wages 82 827 K5s
Equipment and Expendable Supplies 66 400 K5s

Other Costs 82 767 KSs
Travel 2 406 K5s

Total 234 400 Kfis


