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Abstract: Antigenic proteins of 36 and 29 kDa were localized in Spirometra mansoni
plerocercoid (sparganum) immunohistochemically by avidin biotin complex (ABC)
staining. When polyclonal antibodies such as BALB/c mouse serum immunized with
crude saline extract of sparganum or confirmed sparganosis sera were reacted as pri-
mary antibodies, the positive chromogen (3-amino, 9-ethylcarbazole) reactions were
recognized at syncytial tegument, tegumental cells, muscle and parenchymal cells and
lining cells of excretory canals. A monoclonal antibody (MAb) which was reacting to
36 and 29 kDa proteins in the extract of the worm was localized at the syncytial
tegument and tegumental cells. The present results suggested that the potent antigenic
proteins of 36 and 29 kDa in sparganum were produced at the tegumental cells and
transported to the syncytial tegument.

Key words: Spirometra mansoni plerocercoid(sparganum), sparganosis, monoclonal antibody,
localization, immunohistochemistry

INTRODUCTION

Sparganosis, a disease caused by tissue invad-
ing plerocercoid larva of Spirometra mansoni
(sparganum), occurs worldwidely though more
common in East Asia. Because human spargan-
osis is diagnosed by surgical removal of the
worm in patients of protean manifestations, the
recorded incidence is not high so far. Application
of enzyme-linked immunosorbent assay (ELISA)
has facilitated the diagnosis of human sparga-
nosis. This antibody test has been proved to be
sensitive enough to detect specific (IgG) antibody
in patient sera or cerebrospinal fluid when crude
saline extract of sparganum is used as an antigen
(Kim et al., 1984). The crude extract, however,
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often revealed the cross reactions with sera of
other parasitic diseases such as taeniasis, cysti-
cercosis and hydatidosis (Choi et al., 1988; Kim
and Yang, 1988).
cross-reactivity, sensitive and specific component
proteins in the crude extract have been searched
for. By using SDS-polyacrylamide gel electro-
phoresis(PAGE) and immunoblot, it had been
recognized that the proteins of molecular mass
of 36 and 29 kilodalton (kDa) are the sensitive
protein components in the extract (Choi et al.,
1988).

These proteins were purified by affinity chro-
matography using a MAb (Cho et al., 1990) or
gelatin as ligands (Kong et al., 1991). But the
nature and biological roles of the 36 and 29
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kDa proteins from sparganum are not understood
yet. In this study, tissue sources of the proteins
were investigated by immunohistochemistry in
the larval worm sections using the MAD.



MATERIALS AND METHODS

1. Sparganum and its preparations
Sparganum was collected from subcutaneous
tissue and muscle of naturally infected snakes,
Natrix tigrina lateralis which had been pur-
chased in Hongchun Gun, Kangwon Do. After
removing adhered host tissues, the worms were
washed in physiologic saline 3 times. Paraffin
blocks of the worm were prepared in a sequence
of 10% neutral formalin fixation, dehydration

in graded alcohol series and paraffinization.
The crude saline extract was prepared as Cho
et al. (1990) did. Washed spargana were emul-
sified with teflon-pestle tissue homogenizer in
physiologic containing 0. 006% (W/V)
phenylmethylsulfonyl fluoride (PMSF). The
emulsion was shaken for 2 hours and let it stand
overnight. It was centrifuged at 10, 000 g for an
The resulting supernatant was regarded

saline

hour.
as a crude saline extract. All procedures were
done at 4°C. The protein content of the crude
extract was 6,83 mg/ml when measured by
Lowry et al. (1951).
2. Preparation of the MADb and its
characterization

MADb used in the study was one of those
described in Cho et al. (1990). Eight-week old
female BALB/c mice were immunized with the
crude extract. A total of 10® spleen cells were
hybridized with 2x107 SP2/0 plasmacytoma
cells. Dispensed cells of hybridization were main-
tained in 5~10% CO, incubator in HT medium.
Ten days later, antibody secreting colonies were
selected by testing the media for sparganum-
specific (IgG) antibody by ELISA (Kim et al.,
1984). Antibody secreting colonies were dispen-
sed by limiting dilution and screened the culture
media again by ELISA. MADb producing cell lines
were expanded in BALB/c mice peritoneum. IgG
fraction in mice ascites was purified by Protein
A-Sepharose CL-4B affinity chromatography.

In order to characterize the prepared MADb,
SDS-PAGE/immunoblot was done. Reducing
SDS-PAGE of the crude extract was undertaken

as described by Laemmli(1970). Three % stack-
ing gel and 10~15% linear gradient separating
gel were used. The crude extract was mixed
with the same amount of the sample buffer and
electrophoresed at 30 mA constant current. Im-
munoblot was carried out according to the tech-
nique of Tsang et al. (1983). The separated
proteins in the gel were transferred to a nitro-
cellulose paper by electrophoresis at 100 V for
an hour at 4°C. MAbs were reacted for an hour.
Peroxidase-conjugated anti-mouse IgG goat IgG
(Cappel, U.S.A.) was reacted at 1 : 1,000 dilu-
tion for an hour. Reacted band was stained with
diaminobenzidine chromogen.
3. Immunohistochemical staining

General procedures of the ABC staining, des-
cribed in the bulletin of Biomeda Corp. (U.S.A.)
(1990), were followed. Deparaffinized worm
sections were equilibrated with PBS (0.1 M, pH
7.6). Endogenous peroxidase activity was inhi-
bited by treating the tissue sections in 295 H,0,
for 5 minutes. After rinsing, the slides were
reacted with differently diluted primary anti-
bodies and biotinylated secondary antibody for 30
minutes, respectively. Peroxidase complex was
reacted for 20 minutes. The reaction was colored
by AEC(3-amino, 9-ethylcarbazole) chromogen.
Finally the tissue sections were counterstained
with water-based hematoxylin. All procedures
were done at 36°C.

4. Primary antibodies used in
immunohistochemical staining

The following antibodies were used in the
immunohistochemical staining:

1) Negative controls: As negative control stain-
ings, PBS (0.1 M, pH 7.6), a 1:100 diluted
uninfected mouse serum and a healthy human
serum were reacted as primary antibodies.

2) Immunized mouse serum: To cbserve the
stainability in each tissue of the worm, an
immunized BALB/c mouse serum was reacted
in serum dilution of 1:100to 1 : 6,400 in PBS.

3) Human patient sera: To compare the anti-
genicity of each tissue in the worm, 5 sparga-
nosis patient sera were used. They were all
surgically confirmed cases.



4) Monoclonal antibody: To verify the pro-
duction site of the MAb reacting to 36 and 29
kDa epitopes, MAD in dilution from 1 :50 to
1:1,600 was reacted as a primary antibody in
the immunohistochemistry.

RESULTS

1. Monoclonal antibody and immunoblot
As exhibited in Fig. 1, SDS-PAGE/immuno-
blot using the MAb of SP-53 revealed reactions
to 2 bands of 36 and 29 kDa. When the MAb
was purified by Protein A Sepharose CL-4B
affinity chromatography, a total of 136 mg of
MADb was harvested.
2. Stainability of polyclonal antibodies
with the worm
Figs. 2 and 3 exhibited a section of sparganum
which reacted with PBS and uninfected mouse
serum as primary antibodies (negative controls),

BPB

Fig. 1. SDS-PAGE/immunoblot finding of SP-53
monoclonal antibody. In SDS-PAGE, a lin-
ear gradient gel of 10~15% was used for

protein separation in reducing condition.

Structures such as syncytial tegument, tegumental
cells, parenchymal tissues and excretory canals
were stained with hematoxylin. No tissues in
the worm section were stained positively with
AEC chromogen. Figs. 4 and 5 were the results
of immunohistochemical staining of sparganum
which was reacted with immunized BALB/c
mouse serum as a primary antibody. Syncytial
tegument, tegumental cells, muscle cells, paren-
chymal tissues and lining cells of excretory canals
were stained with the chromogen. Figs. 6 and 7
exhibited the results of ABC staining when
infected human sera were used as primary anti-
bodies. Positive reactions were observed at upper
layer of syncytial tegument, tegumental cells,
parenchymal cells, a part of muscle cells and
excretory canals.
3. Localization of 36 and 29 kDa MAD
When the MAD, reacting to 36 and 29 kDa
epitopes, was used as a primary antibody, syn-
cytial tegument and tegumental cells were posi-
tively stained with AEC chromogen. A part of
scattered parenchymal cells in the worm were
faintly stained or not at dilution from 1 : 50 to
1:200 (Figs. 8 & 9).

DISCUSSION

Antigenic proteins of 36 and 29 kDa of spar-
ganum were localized at tegumental cells and
syncytial tegument of the worm when observed
by immunohistochemistry using the MADb re-
acting to these proteins. On the contrary, poly-
clonal antibodies in immunized mouse serum or
patient sera were reacting to almost all structures
of sparganum such as muscle, parenchymal cells
and lining cells of excretory canal. Syncytial
tegument and tegumental cells also reacted with
these polyclonal antibodies. Only a part of
calcium corpuscles were antigenic though not
shown in the figures. Interestingly, however,
syncytial tegument and tegumental cells were
weakly stained whereas parenchymal cells were
darkly stained in a patient serum. Different stain-
ability of sera from surgically confirmed spar-
ganosis patients might represent the different



stages of the infection.

In this connection, Ohnishi et al. (1986) under-
took an experimental rabbit infection of spar-
ganum and observed the antibody changes during
the infection period using differently prepared
sparganum antigens, When observed with indirect
fluorescent antibody technique, specific IgM anti-
body in infected sera reacted to syncytial tegu-
ment, tegumental cells and a part of parenchymal
cells whereas specific IgG antibody reacted to
reticular cells in the parenchyme. Kim and Choi
(1991) also observed the antigen producing tissue
of sparganum using infected mice and rat sera
by ABC stainings. They reported that the par-
enchymal cells near to surface of the larval
worm and calcium corpuscles showed the highest
stainability while syncytial tegument was the
most reactive in the later stage. These somewhat
contradictory results between the two experi-
ments were hardly confirmed in the present study.

The positive immunochistochemical findings of
MADb bindings suggested strongly that these
antigenic proteins were produced at the tegumen-
tal cells and transported to the syncytial tegument
via connecting tubules or pore canals(Fig. 9).
The positive reactions in ABC staining to the
antigenic proteins were especially strong at the

distal margin of syncytial tegument where micro-
triches are present. This histologic finding sug-
gested also that the proteins of 36 and 29 kDa
might be released outside of the worm. They
might be
parasite, such as acid and alkaline phosphatase
(Kwak and Kim, 1988) or other kinds of secreted
enzymes. On the point, cysteine protease of

surface associated enzymes of the

sparganum was known to have molecular mass
of 38-19 kDa (Fukase et al., 1985 & 1987) or 28
kDa in the excretory-secretory product (Song and
Choi, 1990). The protective mechanism of the
protease has been suggested strongly in Schisto-
soma mansoni (Chappell and Dresden, 1987).
Functional aspects of 36 and 29 kDa proteins
need further studies to elucidate the roles in the
host-parasite interactions.
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