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MATA AND BELO HORIZONTE STRAINS OF SCHISTOSOMA MANSONI ADULT WORMS
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SUMMARY

Immunoelectrophoretic studies on common antigens were carried out by using rabbits
sera immunized against Sdo Lourenco da Mata and Belo Horizonte strains of
Schistosoma mansoni adult worms and antigens of Biomphalaria glabrata pigmented
(Jaboatdo - PE); B. glabrata albino (Belo Horizonte - MG) and B. straminea (Sao Lou-
renco da Mata, PE). Furthermore, the reverse approach was proceeded, namely, sera anti
Biomphalaria snails produced in rabbits were tested against both strains of Schistosoma
adult worm antigens.

The analysis of the common antigens between the SLM strains of S. mansoni adult
worm and B. glabrata pigmented showed 8 to 9 precipitin bands, 3 bands with B.
glabrata albino and only 1 band with B, straminea crude extracts. On the other hand, the
BH strain of S. mansoni adult worm antisera produced 6 to 7 bands with B. glabrata
pigmented, 5 bands with B. glabrata albino and 1 band with B. straminea antigenic ex-
tract.

Biomphalaria snails crude extracts were fractionated by Sephadex G-100 column
and three fractions were collected from each snail strain. The fractions were tested with
anti SLM and BH strains of S. mansoni adult worm sera by immunoelectrophoresis. The
common antigens fractionated from Biomphalaria snails crude extracts and those found
for both strains of S. mansoni adult worm mostly existed in the first fraction and they

were estimated to have molecular weight over 158,000 daltons.

In our laboratory, it was found a relationship between the antigenic similarities and
experimental infection rates of S. mansoni towards Biomphalaria snails so that more
bands were seen with increasing infection rates of S. mansoni.
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INTRODUCTION

It is well known that strains of S. mansoni
originated from different geographical regions
show different infectivities to various species of
Biomphalaria snails*>*>1%!"12_ The Belo Horizonte
(BH) strain of S. mansoni has been reported to in-
fect B. glabrata from Belo Horizonte, Brazil, but

does not infect Biomphalaria tenagophila from
the same area®. These findings support the hypoth-
esis that common antigens are one of the factors
defining that different susceptibilities of various
species of Biomphalaria snails to geographical
strains of S. mansoni.
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Recently, immunoelectrophoresis has been
employed to study the common antigenicities be-
tween parasite and intermediate hosts’’.
IWANAGA & TSUJP reported that several com-
mon bands were seen between the Chinese strain
of S. japonicum adult worm and Oncomelania
hupensis hupensis, which were most suitable host
for S. japonicum, Chinese strain.

This paper describes common antigens be-
tween Biomphalaria strains and S. mansoni adult
worm, as detected by immunoelectrophoresis.

MATERIAL AND METHODS

Strains of S. mansoni SLM were isolated from
patients in S3o Lourengo da Mata (Pernambuco,
Brazil) and BH from patient in Belo Horizonte
(Minas Gerais, Brazil)!'. Both strains have been
maintained in the laboratory by passage through B.
glabrata pigmented and Swiss albino mice. The
laboratory colonies were originated from the fol-
lowings areas of Brazil: B. glabrata pigmented (P)
from Jaboatdio, PE; B. glabrata albino (A) from
Belo Horizonte, MG and B. straminea from Sao
Lourenco da Mata, PE.

Immunized rabbits sera against Biomphalaria
snails and S. mansoni adult worm crude antigens
were produced by using crude extracts of these
animals prepared in 0.1% w/v NaCl’. Immunoelec-
trophoresis was proceeded according to TSUJI" on
0.9% agarose in veronal buffered saline, pH 8.2,
and the current was adjusted to 18 + 2 V/8 cm
length/gel and applied for 3 h.

Biomphalaria antigens were also fractionated
by gel filtration on Sephadex G-100 column chroma-
tography to estimate the molecular weight of the sub-
stances responsible for the common antigenicities
against anti-S. mansoni adult worm sera according to
IWANAGA & TSUJB. The chromatography column
was calibrated with gamma globulin (MW=158,000);
ovalbumin (MW=45,000); myoglobulin (MW=
17,000) and Vitamin B-12 (MW=1,350)

RESULTS

1. Common antigens between SLM strain of S.
mansoni adult worm and Biomphalaria snails.

As shown in Fig. la, anti-S. mansoni adult
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worm serum produced 9 bands against B. glabrata
(P) antigen; 3 bands against B. glabrata (A) anti-
gen, and 1 band against B. straminea antigen. The
reverse, using anti-Biomphalaria snail sera
against S. mansoni adult worm antigen showed 8
bands with anti-B. glabrata (P) serum, 3 bands
with anti B. glabrata (A) serum and 1 band with
anti B. straminea serum.

2. Common antigen between the BH strain of
S. mansoni adult worm and Biomphalaria snails.

As shown in the immunoelectrophoretics dia-
grams in Fig. 1b, anti S. mansoni adult worm serum
produced 6 bands against B. glabrata (P) antigen, 5
bands against B. glabrata (A) and 1 band against B.
straminea antigen. On the other hand, the S. mansoni
adult worm antigens were tested against anti
Biomphalaria snails sera. As a result, S. mansoni
adult worm antigens showed 7 bands with anti B.
glabrata (P) serum, 5 bands with anti B. glabrata
(A) serum and 1 band with B. straminea serum.

3. Common antigen between SLM and BH
strains of S. mansoni adult worm and fractionated
antigens of Biomphalaria snails.

Biomphalaria snails crude antigens were
collected in 3 fractions by Sephadex G-100 gel
filtration (Fig. 2.). Immunoelectrophoretic studies
of the anti-SLM strain of S. mansoni sera and
fractions of the antigens of Biomphalaria snails
are shown in Fig. 3. B. glabrata (P) antigen pro-
duced 9 bands using the first fraction, 5 bands
using the second fraction. Furthermore, B.
glabrata (A) antigen produced 3 bands with the
first fraction, 1 band with the second fraction.
However, the third fraction did not produced any
band for both B. glabrata, pigmented and albino.
B. straminea antigen produced only 1 band using
the first fraction.

Immunoprecipitation reactions between BH
strain of S. mansoni adult worm sera and antigens
of Biomphalaria snails resulted in: B. glabrata
(P) antigen: 6 bands with the first fraction, 4 bands
with the second fraction and no band with the third
fraction; B. glabrata (A) antigen produced:- 5
bands with the first fraction, 2 bands with the sec-
ond fraction and no band with the third fraction; B.
straminea antigen produced 1 band each with the
first and the second fractions.
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Fig 1 - Immunoelectrophoregrams between various Biomphalaria snails and Schistosoma mansoni adult worms
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Fig 2 - Column chromatography for various antigens of Biomphalaria snails on Sephadex G - 100 (OD at 280 nm)
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Fig 3 - Immunoelectrophoregrams between Anti-Schistosoma mansoni adult worms and fractionated antigens of

Biompbhalaria snails

In our laboratory, experimental infection rates
of S. mansoni miracidia, SLM strain, to
Biomphalaria snails, showed that B. glabrata
pigmented, after exposure to SL.M strain miracidia,
presented the highest infection rate (78%) of the two
species of Biomphalaria snails (Table 1 and 2).

DISCUSSION

Since the establishment of the immunoelectro-
phoresis by GRABAR & WILLIAMSS, this
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method has been extensively employed for immu-
nological studies of physiology and morphological
features of parasites'. Furthermore, this method
has been used for studying common antigens be-
tween adult and larval parasite®!,

In this study, common antigens between
Biomphalaria snails and S. mansoni adult worms
were evaluated by immunoelectrophoresis. As results, it
was found that B. glabrata (P) produced more bands (8
to 9) with SLM strain of S. mansoni adult worm.
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TABLE 1
Infection rates of Biomphalaria snails exposed to
Schistosoma mansoni miracidia SLM strain (5
miracidia/snail)

Snail strain Number of Number of snails (%)
snail Infected Dead
Biomphalaria glabrata 50 37(74.0) 4(8.0)
pigmented
Biomphalaria glabrata 55 50.1) 3(54)
albino
Biomphalaria straminea 85 0(0) 44.7)

TABLE 2
Infection rates of Biomphalaria snails exposed to
Schistosoma mansoni miracidia BH strain (5
miracidia/snail)

Snail strain Number of Number of snails (%)
snail Infected  Dead
Biomphalaria glabrata 75 47(64.3)  7(9.6)
pigmented
Biomphalaria glabrata 60 33(55.0) 4(6.7)
albino
Biomphalaria straminea 75 0(0) 3(4.0)

On the other hand, B. glabrata (P) also pro-
duced more bands (6 to 7) with BH strain of S.
mansoni adult worm. These findings suggested
that more precipitation correlates bands with the
highest infection rate and this observation agrees
with that reported by IWNANAGA et alii’. These
authors reported that Oncomelania hupensis
nosophora obtained the highest infection rate
common antigens against Yamanashi strain and
presented numerous common antigens with
Yamanashi strain of S. japonicum adult worm by
immunoelectrophoresis.

GONCALVES et alii’ reported that B.
glabrata (A) presented low infectivity to S.
mansoni SLM strain whereas the pigmented vari-
ety showed high infectivity to both SLM and BH
strains of S. mansoni. These observations are in
accordance with the results observed in our labora-
tory and displayed in Table 1 and 2.

Finally, the study using the fractions collected
by Sephadex G-100 gel filtration of the
Biomphalaria snails antigens to produce precipi-

tation of the anti SLM and BH S. mansoni adult
worms sera showed that most of the common
antigens are present in the first fraction and that
the precipitin bands of the second fraction
seemed to be offshoot of the first one. There-
fore, most common antigens in the first fraction

were estimated to have molecular weight over
158,000 daltons.

RESUMO

Estudos imunoeletroforéticos sobre antigenos co-

muns entre vermes adultos de Schistosoma

mansoni, cepas de Sao Lourenco da Mata e de
Belo Horizonte, e moluscos Biomphalaria.

Estudos sobre antigenos comuns entre vermes
adultos do S. mansoni, das linhagens SLM (Sdo
Lourengo da Mata, Pernambuco, Brasil) e BH
(Belo Horizonte, Minas Gerais, Brasil), e moluscos
das espécies Biomphalaria glabrata albino (Belo
Horizonte) pigmentado (Pernambuco), e
Biomphalaria straminea (Pernambuco) foram re-
alizados mediante o emprego da técnica de
imunoeletroforese.

Com relagdo a antigenicidade comum entre o
verme adulto da linhagem SLM do S. mansoni e
varios caramujos Biomphalaria, verificou-se que
o verme adulto produziu 8 a 9 bandas de precipita-
¢do contra o B. glabrata pigmentado, 3 bandas
contra B. glabrata albino ¢ 1 banda contra o B.
straminea. A linhagem BH por sua vez produziu 6
a 7 bandas contra o B. glabrata pigmentado, 5
bandas contra B. glabrata albino e 1 banda contra
o B. straminea.

Extratos brutos de moluscos Biomphalaria
foram fracionados por filtragdo em gel Sephadex
G-100 e as trés fragOes coletadas foram testadas
por imunoeletroforese contra soros antivermes
adultos das linhagens SLM e BH produzidos em
coethos. A antigenicidade comum entre antigeno
de vermes adultos foi demonstrada principalmente
na primeira fragio revelando massa molecular aci-
ma de 158.000 daltons.

Em nosso laboratério, a relagdo entre a
antigenicidade comum e o indice de infecgio ex-
perimental para moluscos Biomphalaria tem
demonstrado haver uma relag¢io entre as bandas
observadas com a maior suscetibilidade.

>
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