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Introduction

It is well-known that the different geogr

aphical strains of Schistosoma japonicum

show different infectivities to various species

of Oncomelania snails.

The Chinese strain of S. japonicum has been

reported to have a high degree of infectivity

to Oncomelania hupensis hupensis, while the

other Oncomelania snails showed a lesser

degree of infectivity. (Iwanaga and Tsuji,

1982 a, b). These findings indicate that there

are species specificities in the infectivity of

Oncomelania snails to geographical strains of

S. japonicum, and suggest the possible pre

sence of basic physiologic differences among

each subspecies of Oncomelania snails.

Recently, immunoelectrophoresis has been

utilized for stuyding the antigenic communities

between parasite and intermediate hosts, and

Tsuji and Yokogawa (1972) reported that
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more common precipitin bands were seen be

tween a parasite and its suitable host.

The present paper deals with antigenic

communities between Oncomelania snails and

the Chinese strain of S. japonicum adult

worms, as detected by immunoelectropho

resis.

Materials and Methods

Five subspecies of laboratory-reared On

comelania snails were employed in these ex

periments. The laboratory colonies were

obtained as follow : Oncomelania hupensis

hupensis originating from China, O. h. nos-

ophora from Japan, O. h. quadrasi from

Leyte, O. h. chiui from Shihmen, Taiwan

and O. h. formosana from Ilan, Taiwan.

The S. japonicum strain used in the present

study originated from infected snails collected

in an endemic area, in Shang-hai, China, by

Dr. Sarasin of Tropical Institute Basel,

Switzerland, and the life cycle was maintained

in our laboratory with the use of mice and

laboratory colonies of O. h. hupensis.

Immunoelectrophoresis was done according

to the techniques of Tsuji (1974) on 0.9%

agarose L (Behring-werke AG, Germany) in

veronal buffered saline (pH 8.2). As antigens,

0.1 % NaCl extracts of adult worms of S.

japonicum and Oncomelania snails were used.

Oncomelania antigens were also fractionat

ed by gel-filtration on Sephadex G-100 column
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Fig. 1 Immunoelectrophoregrams between anti

gens of various Oncomelania snails and anti-

Schistosoma japonicum adult worm sera, Chinese

strain.

chromatography to estimate the molecular

weights of the substances responsible for the

common antigenicity against anti-iS. japoni

cum adult worm serum. For calibration, tyrogl-

obuline (MW. 670,000), gamma-globulin

(MW. 158,000), ovalbumin (MW. 45,000),

myoglobine (MW. 17,000) and vitamin B 12

(MW. 1,350) were used.

Sephadex G-100 was prepared with phos

phate buffer (0.1 M), and poured into a 2.5X

40 cm column. The column was charged with

50 mg of each antigen. Each 4 ml of ef

fluence was collected and analyzed for protein

by light absorption at 280 nm.

Results

1. Antigenic communities between anti-5.

japonicum adult worm serum and crude an

tigens of Oncomelania snails.

As shown in the immunoelectrophoretic

diagrams in Fig. 1, anti-*S. japonicum adult

worm sera produced 9 bands against O. h.

hupensis antigen, similarly, 5 bands against

both O. h. nosophora and O. h. chiui an

tigens, 3 bands against O. h. quadrasi antigen

and 2 bands against O. h. formosana antigen.

2. Antigenic communities between the an

tigen of S. japonicum adult worms and anti-

Oncomelania snail sera.

As shown in the immunoelectrophoretic

diagrams in Fig. 2, antigens of S. japonicum

adult worms produced 8 bands against anti-O.

h. hupensis serum, similarly, 4 bands against

anti-O. h. nosophora serum, 3 bands against
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rAnti-O.h,quadrasi serum

3 Anti-O. h.formosana serum

o

Fig. 2 Immunoelectrophoregrams between anti

gens of Schistosoma japonicum adult worm, Chi

nese strain and anti-Oncomelania snail sera.

anti-O. h. chiui serum, 2 bands against anti-

O. h. quadrasi serum and 1 band against anti-

O. h, formosana serum.

3. Antigenic communities between anti-*S.

japonicum adult worm serum and fractionated

antigens of Oncomelania snails.

In the column chromatography of 0.1 %

NaCl extract antigens of Oncomelania snails,

O. h, hupensis, O. h. nosophora, O. h. chiui

and O. h. formosana were fractionated to 3

fractions, and 4 fractions with O. h. quadrasi

at 280 nm by Sephadex G-100. (Fig. 3)

With regard to the antigenic communities

between anti->5. japonicum adult worm sera

and fractionated antigens of 5 subspecies of

Oncomelania snails, O. h. hupensis antigen

produced 6 bands in the first fraction, 2 bands

in the second fraction, 1 band in the third

fraction against anti-*S. japonicum adult worm

sera, similarly, O. h. nosophora produced 3

bands in the first fraction, 2 bands in the

second fraction, no band in the third fraction,

O. h. quadrasi produced 3 bands in the first

fraction, 2 bands in the second fraction, 1

band in the third fraction, no band in the

forth fraction, O. h. chiui produced 4 bands in

the first fraction, 2 band in the second frac

tion, 1 band in the third fraction, and O. h.

formosana produced only 2 bands in the first

fraction as shown in Fig. 4.

Discussion

Since the establishment of immunoelectro-

phoresis by Grabar and Williams (1953), this

method has been extensively utilized for im-

munological aspects of physiological studies of

parasites. Using the immunoelectrophoresis
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Fig. 3 Column chromatograms for various antigens of Oncomelania snails on Sephadex

G-100 (O. D. at 280nm).

Total

Ag-.Q.h. formosana

ftal . o

Fl

F2

O

O

F3 F3 O

Total

Ag 'O_-h_- nosophora

F3

Total

Fl

F2

F3

Ag : 0 -_h. chiui

Total

F3

FA

O

O

AS - Anti-S japonicum adult worm sera , Chinese strain

Fig. 4 Immunoelectrophoregrams between anti-Schistosoma japonicum

adult worm sera and fractionated antigens of Oncomelania snails.

techniques, it was demonstrated that in the

antigenic communities among several para

sites, there exist many common antigens in

parasites most nearly allied to each other, but

species of parasites produced itself the differ

ent specific band immunoelectrophoretically.

(Biguet et al., 1962; Capron et al., 1964,1965b;

Tsuji et al, 1967 ; Tsuji, 1975). Furthermore,

Capron et al. (1965, a) and Tsuji (1975) repor

ted that there were immunological cross-re-

( 3 )



Table 1 Infection rates of Oncomelania snails

exposed to Schistosoma japonicum

miracidia, Chinese strain

Snail subspecies (F3-F6)
Infection rate

(%)*

Oncomelania hupensis hupensis 59-60

Oncomelania hupensis nosophora 45-49

Oncomelania hupensis chiui 20-21

Oncomelania hupensis quadrasi 0

Oncomelania hupensis formosana 0

* Infection rate as obtained by exposure of

snail to 5 miracidia

activities between adult worms and larval

stages of parasites.

In the domain of conchology, species dis

crimination of snails were classified by im-

munological methods. (Tran Vay Ky et al.,

1962; Rose et al., 1966). In this study, an-

tigenic communities between 5 subspecies of

Oncomelania snails and the Chinese strain of

S. japonicum adult worms were assessed by

immunoelectrophoresis, and O. h. hupensis

antigen produced the most bands (9 bands)

against anti-5. japonicum adult worm serum.

In experimental infection rates of S. japon

icum miracidia to Oncomelania snails in our

laboratory, O. h. hupensis obtained the high

est infection rates (about 60 %) of the 5 sub

species of Oncomelania snails (Table. 1).

These findings suggested that the most sui

table host of the Chinese strain of S. japo

nicum was O. h. hupensis. This observation

agrees with the report of Iwanaga et al. (1983)

that Achatina fulica which obtained the hig

hest infection rate to Angiostrongylus can-

tonensis produced the most common antigeni-

city against A, cantonensis adult worm.

Although both subspecies of O. h. nosop

hora and O. h. chiui antigens produced 5

bands against a.nti-S. japonicum adult worm

serum, the infection rates of S. japonicum

miracidia to O. h. nosophora were higher

than those of O. h. chiui. The infection rates

of snails to S. japonicum are summarized in

Table. 1 under the condition of exposure with

5 miracidia per snail. However, Iwanaga et

al. (1979) reported that the best infection rates

were obtained by using 3 miracidia per snail

exposure smaller snails than O. h. nosophora.

Therefore, to study the infection rate of S.

japonicum miracidia to O. h. chiui, we should

use 3 miracidia each.

O. h. quadrasi antigen produced 3 bands,

and 2 bands with O. h. formosana to anti-£.

japonicum adult worm serum, but they were

not found to be susceptible to S. japonicum

(Iwanaga and Tsuji, 1982 b). Tsuji et al (1978)

reported that anti-£. japonicum adult worm

serum of Yamanashi strain was identified by 2

bands with O. h. formosana antigen, and

showed a very low infectivity (0.8 %) to this

strain of S. japonicum. Thus, it appears that

both subspecies of O. h. quadrasi and O. h.

formosana are capable of infection with the

Chinese strain of S. japonicum.

On the other hand, common antigenicity

between antigens of S. japonicum and anti-

Oncomelania snail sera, antigens of S. japon

icum produced 8 bands against anti-O. h. hu

pensis serum, similarly, 4 bands against anti-

O. h. nosophora serum, 3 bands against anti-

O. h. chiui serum, 2 bands against anti-O. h.

quadrasi serum and 1 band against anti-O. h.

formosana serum. It was observed that more

bands were seen between S. japonicum and its

suitable host, but numbers or immunoelectrop-

horetic position of precipitin bands between

anti-iS. japonicum adult worm sera and an

tigens of Oncomelania snails were not con

sistent with those between antigens of S.

japonicum adult worm and anti-Oncomelania

snail sera.

The common antigenicity between fraction

ated snails antigens and anti-£. japonicum

adult worm serum were shown Fraction 1,

Fraction 2 and Fraction 3 except those of O. h.

nosophora and O. h. formosana antigen, but

the precipitin bands in Fraction 3 seemed to

be an offshoot of Fraction 2, therefore, the

common antigenicities of them existed in

Fraction 1 and 2. Their molecular weights

were calibrated 17,000-670,000 from the mark

er position (Fig. 3).



Summary

Immunoelectrophoretical studies on antig-

enic communities were carried out by the use

of sera from rabbits immunized with the Chi

nese strain of S. japonicum adult worms and

extracts of Oncomelania snails and vice-versa.

With regard to antigenic communities be

tween S. japonicum adult worms and 5 sub

species of Oncomelania snails, S. japonicum

adult worms produced 8 to 9 bands with O. h.

hupensis and 4 to 5 bands with O. h. no

sophora, 3 to 5 bands with O. h. chiui, 2 to

3 bands with O. h. quadrasi and 1 to 2 bands

with O. h. formosana.

In our laboratory, the infection rate of S.

japonicum miracidia to O. h. hupensis was 59-

60 %, similarly, 45-49 % for O. h. nosophora

and 20-21 % for O. h. chiui, but both sub

species of O. h. quadrasi and O. h. for

mosana were not found to be susceptible to S.

japonicum miracidia. It was observed that

more bands were seen between S. japonicum

and suitable hosts.

Oncomelania snails were fractionated by

Sephadex G-100, and each fraction antigen

was tested with anti-^S. japonicum adult worm

sera by immunoelectrophoresis. As results, O.

h. quadrasi antigen was fractionated to 4

fractions, similarly, 3 fractions with O. h.

hupensis, O. h. nosophora, O. h. chiui and O.

h. formosana antigen. The common anti-

genicities between fractionated antigens of 5

subspecies of Oncomelania snails and anti-5.

japonicum adult worm sera mostly existed in

Fraction 1 and 2, and estimated to have mole

cular weights of 17,000-670,000.
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