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Abstract: To observe the antigenic protein fractions in saline extract of Spirometra
mansoni plerocercoid (sparganum), the crude extract was separated in reducing
conditions of sodium dodecyl sulfate-polyacrylamide gel electrophoresis(SDS-PAGE).
The proteins, transferred by electrophoresis to nitrocellulose paper, were reacted
with sera from 15 surgically confirmed sparganosis and 24 cysticercosis patients for
immunoblotting. Out of 30 identified protein bands in the extract, bands of 29 and
36 kilodaltons (kDa) were the strongest and the most frequently reacting with specific
antibody (IgG) in sparganosis sera. Bands of higher molecular weight also reacted
with the sera but their frequency of reactions was lower. Sera of cysticercosis reacted
with different protein bands in saline extract of sparganum, but the cross reactions
were observed in strong antigenic bands of 29 and 36 kDa.
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INTRODUCTION

In human sparganosis, serodiagnosis has only
limited applicabilities because of its rare inci-

dence. Preoperatively, even a presumptive
diagnosis of this larval disease is very much
difficult. Despite the limitation, however,

serologic test for sparganosis may be useful in
certain situations. For example, seroepidemi-
ological etiologic
sparganosis from other helminthic infections in

patients whose surgical pathology specimens

studies, differentiation of

presenting uncertainty in morphologic identifi-

cation of the worm, and cure criterion of

surgically treated patients etc. are situations in
which serodiagnosis is helpful (Kim et al.,

* This study was supported by research grant for
genetic engineering from Ministry of Education,
Republic of Korea (1988).

1984).

In addition to the above listed applicabilities,
serologic test may be used in screening the
rarely occurring sparganosis out of a certain
category of patients. For example, by routine
serologic screening of neurologic patients in
Korea, 12 positive cases of cerebral sparganosis
were detected in 3 years. Eventually characte-
ristic findings of brain computerized tomography
(CT) in these cerebral sparganosis patients
were described by Chang et al. (1987). In
endemic areas of human sparganosis such as
East and Southeast Asian countries, routine
screening for sparganum-specific IgG antibody
by enzyme-linked immunosorbent assay (ELISA)
may have significant value in detecting previ-
ously underestimated disease of neurosparganosis
(Chang et al., 1987).

Though useful, serologic test by ELISA using

crude saline extract of sparganum as antigen
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revealed cross reactions with taeniasis, cysticer-
1984)
hydatidosis respectively. These cestode parasites

cosis(Kim et al., and possibly with
may have shared common antigenic determinants
each other. To overcome this difficulty arising
from cross reactivity in serodiagnosis, species
specific antigenic components should be searched
for.

This study was undertaken to identify the
antigenic protein fractions of sparganum which
react with polyclonal antibodies in sera of
human sparganosis.

MATERIALS AND METHODS

1. Antigen
Saline extract of sparganum was prepared as
described by Kim et al.(1984). Briefly, naturally
infected spargana in snake, Natrix tigrina
lateralis, collected in Kangwon Do (Cho et al.,
1982),

homogenizer. After adding saline, the emulsion

were ground with teflon-coated tissue

was shaken for 2 hours at room temperature,
and kept in a refrigerator for 24 hours. Finally
it was centrifuged by 10,000 g for 30 minutes
at 4°C. The supernatant was regarded as
antigen. The protein content in the extract
was 5.0 mg/ml as measured by Lowry et al.
(1951).
2. Patient sera

(1) Sera from sparganosis patients

From August 1984 to January 1988, a total
of 90 positive reactors for sparganum-specific
IgG antibody have been detected in the Depart-
ment of Parasitology, Chung-Ang University.
Of these, sera of 15 patients were selected in
whom sparganosis was surgically confirmed.
The antibody titers (absorbance) in these sera
were in a range of 0.43~1.05 when tested by
ELISA (positive criterion, 0.22) (Kim et al.,
1984).

(2) Sera of cysticercosis patients

A total of 24 patients sera of neurocysticer-
cosis was used. All patients were confirmed as
cysticercosis by two or more of the following
criteria; (1) surgical removal of Taenia solium

metacestodes from cranial cavity, (2) biopsy of
T. solium metacestode in subcutancous tissue,
(3) brain CT findings compatible with neuro-
cysticercosis of multiple low densities and (4)
positive reaction for cysticercus-specific antibody
(IgG) test in serum and cerebrospinal fluid(Cho
et al., 1986).

Eight of 24 patients cross-reacted by ELISA
with sparganum extract when tested with both
antigens. These cross-reacted cysticercosis pa-
tients were selected above the normal proportion
of such cross-reaction in order to observe the
responsible protein components.

3. SDS-PAGE
Methods of Laemmli (1970) were applied.
Chemicals including marker proteins were

products of Sigma Chemicals (USA). Vertical
electrophoresis system of 1712 c¢cm was used.
Separating gel (10~15% linear gradient) of
about 9 cm long and 1.5 mm thick contained
0.49% SDS in 1.5M Tris buffer (pH 8.8).
Stacking gel of about 1 cm long contained 3%
polyacrylamide in 0.5% Tris buffer (pH 6.8)
with 0.49% SDS. Saline extract of sparganum
was treated at 95°C for 5 minutes with the
same amount of sample buffer (0.125M Tris,
pH 6.8 containing 209 glycerol, 4.5% SDS,
109 2-mercaptoethanol and 0.01% bromphenol
blue). A total of 50 pl of the prepared crude
extract of sparganum was applied to a wide
sample well made in the stacking gel. The
sample was electrophoresed at 30 mA for 3~1
hours. Protein bands were stained overnight in
0. 1259 Coomassie brilliant blue R-250 contain-
ing 4.5% acetic acid and 25% methanol.
Finally it was destained with 25% methanol
and 10% acetic acid. When the electrophoresed
gel was used in immunoblotting the gel was
processed as follows.
4. Immunoblotting

The methods of Tsang et al. (1983) were
adopted. Resolved protein bands in SDS-PAGE
were transferred to nitrocellulose paper in
Towbin buffer by electrophoresis at 100 V for
2 hours. After the transfer, nitrocellulose paper
was divided longitudinally into 5 mm wide each.



After washing 3 times for 5 minutes each in
phosphate buffered szline(pH 7. 41)/0. 5% Tween
20, 5ml of 1: 100 diluted sera of patients were
reacted to each strip for 1 hour. After washing,
1:2,000 diluted conjugate (peroxidase conju-
anti-human IgG, Cappel, USA) were
reacted. Finally, substrate (consisted of 50 mg
of 3, 3’-diaminobenzidine, 10 pd of 309 H,0, and
100 m! of distilled water) was reacted for 15

gated

minutes. The reaction was stopped by washing
with distilled water 3 times.

RESULTS

1. Protein bands of the antigen as
revealed by SDS-PAGE

As shown in Fig. 1, saline ecxtroct of spar-
ganum represerited 30 stained bands of proteins
in SCS-PAGE. The bands were 158, 130, 107,
87, 78, 72 60, 53, 53, 13, 41,
39, 36, 32, 29, 26, 23, 21.5, 21, 18, 17,
15, 14, 13 9 and ¢ kDa respectively. Of
them, 87, J26, 29, 23, 21, 15, 14 and
¢ kDa bands were stained more darkly and

e
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T8, 52,
constituted major bands.
2. Reaction patterns of patients’ sera
(1) Sera of sparganosis patients
As shown in Fig. 2, sera of sparganosis
patients reacted in different combinations to
36 and 29

kDa bands exhibited the most frequent reactions

6~19 protein bands. Among them,

(14/15 patients), Patients sera showed concomi-

12 345678 9

M

36 =i
29 =i

— 165 —

Fig. 1. Findings of SDS-PAGE of saline extract of

sparganum. SDS-PAGE was done in 10~15
% linear gradient gel. The saline extract
was heat-treated with sample buffer con-
taining 10% 2-mercaptoethanol. Coomassie
brilliant blue R-250 stained. M,: Molecular
weight in kDa.
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Fig. 2. SDS-PAGE/immunoblot findings in 15 con-
firmed human sparganosis patients to saline
extract of spargana. M,: Molecular weight
in kDa.
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Fig. 3. SDS-PAGE/immunoblot findings in 24 confirmed neurccysticerccsis patients to saline extract of
spargana. Paticats No. 1~6 and 23~24 crcss-reacted pesitively by ELISA against sparganum

antigen. M,: Molecular weight in kDa.
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tant positive reactiors to the two protein
bands. In a patient, conccmitant reaction was
not observed. Reacticns to 29 kIa were stronger
in all reacted sera than to 36 kCa. Reactions
to 23 kPa band were observed in 13 of 15
patients but reaction was weak. Band of 21
kDa reacted with 3 patients and that of 15
kDa reacted with 6 patients. Band of ¢ kla
reacted with 9 patients sera.

Protein bands larger than 36 kIa showed
very complicated reactions by patient scrum.
Bands of 158, 130, 107, 78, 72, (7 and 52
kDa were reacted with patient sera with lower
frequency.

(2) Sera of cysticercosis patients

Cut of 21 paticents of cysticercosis, sera of
10 patients showed reactions with protein bands
in sparganum antigen. Strong reactions were
observed in 29 and 3¢ k[a bands especially in
7 of 8 patients whose scra cross-reacted with
sparganum antigen by ELISA. Rands of 107,
72, 52 and 21 kDa reacted with sera of cysti-

cercosis in lower frequency (Fig. 3).

DISCUSSION

Serodiagnosis of human sparganosis either
by indirect fluorescent antibody test(IFA)(Ishii,
1973) or by ELISA(Kim et al., 18841) has been
proved to be sensitive and rather specific. In
cxperimental sparganosis of rabbits, Chnishi e
al. (1986) observed that antibedy titers by
indirect hemagglutination, latex agglutination
and IFA incrcased 1 week after intraperitoncal
inoculation. According to them,
antibody did bind the reticular tissue of spar-
ganum when observed by IFA; and secretory-

excretory product of sparganum was a stronger

specific 1gG

antigen than saline extracts of either sparganum
or adult Spirometra.

The saline extract of sparganum was separa-
ted into 30 bands of protein in reducing SDS-
PAGE. Of these bands, it became evident that
29 and 36 kDa bands represented sensitive and
strong antigens. Other protein bands were also

antigenic as shown in Fig. 2, but their reactions

were inconsistent. Cho et al. (1987) reported
that many protein bands in sparganum antigen
may react with sera frem cysticercosis patients
when examined by immunoblot. Eards of larger
molecular weight such as 158, 1.3, 87, 78 and
52 kDa exhibited more frequent cross reactions.
In this study, however, 29 and 36 kLCa bands,
the strorg antigers, cross-reacted with sera
from cysticercosis patients. And these cross-
reacting sera were positive with crude sparganum
antigen by ELISA, while the most of remaining
cysticercosis patients were not. Unlike this, sera
of human sparganosis rarely cross-reacted with
cystic fluid antigen of 7. selium metacestodes.
These results suggest that some human cysti-
cercosis may produce specifc IgG
antibody against antigenic proteins of T. solium
metacesiodes which are common with spar-

ganum. The common antigen may be present in

patients

negligible amount in cystic fluid but in large
amount in parenchymal portion of the metaces-
todes. Patients of racemose cysticercosis may
be such cases. This should be confirmed in the
{uture.

The nature of 29 and 36kDa proteins in
sparganum extract is not known at present.
Unlike the above speculation, these protein
tands may ke components in secretion/excretion
from sparganum as Chnishi e al. (108G) ob-
served. In this respect, purified cysteine protease
of sparganum was estimated to be 1¢~21 kDa
in molccular weight and its optimum pH was
7. 0(Fukasc et al., 1085). The relations between
protease, the major antigenic proteins identified
in this study and secretion/excretion products

deserve further studies.
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