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Somatic antigens of third stage Gnathostoma larva were prepared and analyzed for
their antigenic mosaic by SDS-polyacrylamide gel electrophoresis under reducing condition. These
soluble extracts, not entirely unexpected, showed highly complicated protein components. As many
as 36 peptides could be demonstrated when the gel was stained by Coomassie Brillient blue R.
Their molecular weights (MW) varied between 113.0 and 14.9 kilodaltons (K), the most intense
bands occurring at 41.0 and 39.5 K. However, these various protein profiles should be identified
Sfurther for their reactive, rather than non-reactive or (and) cross reactive component(s), and
specifically isolated for use in the serodiagnosis of gnathostomiasis.
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Gnathostomiasis is one of the important
parasitic diseases in Thailand and many
other countries in Southeast Asia including
Phillippines, Indonesia, Vietnam, Cambodia,
Burma and Malaysia. Highest incidence
of the disease is found in Thailand.(") The
causative agent is Gnathostoma spinjgerum(z)
whose third stage larva is generally the
infective stage which do not normally
develop into the adult stage in human.(®)

At present there is no satisfactory
diagnostic tool for this disease,although
many attempts have been made with various
highly sensitive immunological methods
employing the somatic antigen of third
stage larvae. These assays of high sen-
sitivity lead to decreased or loss of speci-
ficity which is principally due to the com-
plex antigenic mosaic of the parasite an-
tigens.(4) When compared with bacterial
or viral antigens, helminthic antigens are
more complicated in their antigenic com-
ponents and exhibit high contents of non-
reactive and/or cross reactive moieties. (%)

Suntharasamai et al previously de-
monstrated that an enzyme-linked immu-
nosorbent assay for gnathostoma serum
antibodies showed cross reaction in patients
with opisthorchiasis, filariasis, paragoni-
miasis including malaria, hook worm,
strongyloid and enterobius infections. (%)
In addition, not only in a radio-immu-
noassay system with serum from animals
experimentally infected with Opisthorchis
sp. and Toxocara cati(ﬁ), but also in in-
tradermal tests in patients with other para-
sitic infections crossed reaction could be
demonstrated.(7‘8’9)

In developing a specific diagnostic
antigen or potential antigen for G.spinigerum
infection, it would be more advantageous
if one could use a well characterized an-
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tigenic component (s). Therefore, the ana-
lysis of protein profiles of the third stage
larval somatic antigen is necessary in order
to gain understanding in the serodiagnosis
of Gnathostoma infection.

Meterials and Methods

Third stage larvae (L;) of G. spi-
nigerum were originally obtained from the
Department of Helminth, Faculty of Tro-
pical Medicine of Mahidol University and
have been maintained by cycling through
cats, cyclops and mice in our department.
L, were havested from mice after six weeks
of experimental infection with oral force-
feeding of second stage larvae in infected
cyclops as described by Daengsvang et
al.(19)

Preparation of somatic L, antigen :
About one thousand L; were cleaned by
several washes in steriled normal saline under
the dissecting microscope. The larvae were
homogenized in a ground glass tissue grinder
with a small volume of steriled normal saline.
The homogenate was then sonicated under
an Ultrasonic Disintegrator (Soniprep 150,
MSE Scientific Instrument, England) at
an amplitude of 10 microns for 1-min and
repeated until most intact cells were broken
as judged from a microscopic examination.
The sonicated suspension was centrifuged
at 11,500 rpm, 4C for 25 min. The
supernatant of L, extract was determined
for its protein concentration by a micro-
modification of the Folin-Ciocalteau met-
hod('") using bovine serum albumin as
a standard.

Polyacrylamide gel electrophoresis
(PAGE) : The complexity of the protein
components extracted from somatic L3
was subjected to PAGE for analysis. The
procedure was the discontinuous buffer
system which was carried out in the presence
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of 1% sodium dodecyl sulfate (SDS) es-
sentially as described by Laemmli.('?)

In the experiment, a slab gel con-
taining 10% acrylamide was set in the
descending direction and left to polymerize
at room temperature. Both unknown and
standard proteins were treated with a sample
buffer containing 0.0025 M. Tris, 1%
SDS, 10% glycerol and 5% mercaptoethanol,
and heated in a boiling water-bath for 2
min. A constant current of 25 mA was
passed through and the gel, after electro-
phoresed was stained with 0.25% Coo-
massie Brillient Blue R.

Molecular weight calibration : A
protein standard (Sigma Chemical Company,
St. Louise, U.S.A.) which includes bovine
serum albumin (67.0 kilodaltons), egg al-
bumin (45.0 kilodaltons), trypsinogen (24.0
kilodaltons), f-lactoglobulin (18.4 kilodaltons)
and lysozyme (14.3 kilodaltons) were used
to construct a standard curve. Unknown
protein bands were determined for their
molecular weights with the help of protein
markers.('3)

Figure SDS-PAGE patterns of third stage
larval extract (b). Molecular weights

of some major components shown
on the right were estimated by
calibrating with protein markers (a).
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Results

The somatic extract of L,, after being
prepared, was subjected to the SDS-PAGE
to analyze its complexity of protein profiles.
After having been electrophoresed and
stained, the electrophoretic pattern of these
antigens showed highly complicated protein
components, containing at least 30-36 peptide
bands. These proteins or peptide profiles
had molecular weights ranging from 113.0
to 14.9 kilodalton (K).

Molecular weights of some major
components are shown in the figure. The
bands with molecular weights of 41.0 K
and 39.5 K are the major components of
L, somatic antigen, judging from the in-
tensity of staining. Other components with
molecular weights from slightly less than
110.5 K to as high as 72.8 K, less than
69.7 K to as high as 50.0 K, less than
34.1 K to as high as 22.5 K and less than
14.9 K were presented in trace quantities.

Discussion

Result of the above characterization
of L, somatic antigens by SDS-PAGE
under reducing condition is the represen-
tative example of several repeated runs
using the same set of standard proteins.
The antigenic make up of these antigens,
not entirely unexpected, is highly complex.

Many previous similar demonstrations
of the complicated antigenic mosaic have
been documented for several other helmin-
thic antigens.('%) In those studies, using
developmental immunobiochemical techno-
logy, a few protein compenents appeared
to have been related to specific antibodies
induced whereas others were responsible
for the non-reactive and cross reactive
components.(*) In our studies, there were
at least 30-36 peptide components stained
with Coomassie Brilliant Blue R. Indeed,
more than 36 peptides could be demonstrated
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by using an increased sensitive staining of
silver mitrate{'®) (data not shown).

The specific serological component (s)
of the gnathostoma antigen should be
further identified and then isolated to
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