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ROLE OF A MOUSE MONOCLONAL IgE ANTIBODY IN PASSIVE TRANSFER
OF IMMUNITY TO SCHISTOSOMA JAPONICUM INFECTION
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We have been able to produce a mouse monoclonal IgE antibody specific to an adult worm
antigen extracted from Schistosoma japonicum (Sj). The antibody was able to elicit passive cuta-
neous anaphylaxis in the rat skin against Sj with the highest titer of 1:256,000 but did not cross-
react with S. mansoni antigen. The antibody recognized a 97-kDa molecule expressed on the
surface of mechanically transformed schistosomula of S. japonicum. Passive rransfer of the antibody
into mice in the early stage of challenge infection resulted in a partial but significant reduction
of recovery of adult worms. Induction of eosinophilia by an oral administration of embryonated
eges of Toxocara canis prior to challenge infection enchanced the reduction.

One of the characteristic immune responses
to helminthic infections is IgE antibody pro-
duction. It has been suggested that IgE anti-
bodies may play a role in protective immunity
to helminthic infections because this class of
antibodies may be easily produced by Schisto-
soma mansoni infection in unsuitable hosts
such as rats and because the antibodies may
be detected around the period of the worm
expulsion in the case of Nippostrongylus
brasiliensis infection in the rat (Ogilvie, 1964).

However, there are controversial reports
concerning the role of IgE antibodies in im-
munity against schistosome infections at least
in vivo systems. James & DeBlois (1986) have
suggested that IgE antibodies are not essential
for vaccine-induced resistance to §. mansoni
infection, because SJL mice, low responders
in terms of IgE antibody production (Vaz et
al., 1971; Kojima & Ovary, 1975; Watanabe
et al., 1976), were able to respond to vac-
cination with irradiated cercariae with signif-
icant resistance to challenge infection. This was
also true in the case of S. japonicum infection
in which a significant reduction of worm
recovery was observed in B!10.S (H — 2%)
strain of mice, a low responder in IgE antibody
production to S. japonicum adult worm antigen
(Sj) (Usawattanakul et al., 1982; Kaji et al.,
1983). In contrast, Horowitz et al. (1982) have
demonstrated that immunization of mice with
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sonicated cercarial extracts of S. mansoni may
result in induction of relatively effictent protec-
tion in association with production of a high
titer of anti-cercarial IgE anfibody.

To clarify whether the IgE antibody exerts
a protective role in vivo, we have established
a mouse hybridoma that produces IgE antibody
specific to S. japonicum (Kojima et al., 1987).
The present paper is to review our recent works
and to further extend our observations on the
enhancement of protective activity of the
monoclonal IgE antibody in eosinophilia-
induced mice.

METHODS AND RESULTS

Elicitation of passive cutaneous anaphylaxis
(PCA) by monoclonal IgE antibody — The
monoclonal IgE antibody designated as SJ18¢.1
was able to elicit PCA in the rat skin (Ovary et
al., 1975) with the highest titer of 1:256,000
in ascitic form against Sj, whereas the antibody
did not react with S. mansoni anfigen even at
a dilution of 1:10.

Western blor analysis — Molecular weights
of antigens recognized by SJ18¢.1 were deter-
mined by Western blotting (Towbin et al.,
1979) in which rat monoclonal antibodies
specific to mouse e-chain (generous gifts of
Dr. T. Hirano of the Juntendo University,
Tokyo) (Hirano et al., 1987) were used. Results
indicated that the monoclonal IgE antibody
SJ18€.1 recognized epitopes on molecules
of 82, 97, 160, and 200 kDa when extract of
S. japonicum adult pairs was electrophoresed
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under nonreduced condition. Under reduced
condition, however, the antibody bound to
major bands of 82 and 97 kDa. Moreover, the
molecules of 82 and 160 kDa were considered
as those derived from female worms because
they were not observed in another lot of
antigen extracted from male worms. Further
analysis revealed that the 97 kDa molecule
was also present in extract of mechanically
transformed schistosomula of S. japonicum
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(Fig. 1).
Binding of SJ18e.1 to the surface of schisto-
somula — Indirect immunofluorescence was

carried out to examine the presence or absence
of the antigenic target of the monoclonal
antibody SJ18e€.1 on the surface of mechanically
transformed schistosomula. Results indicated
strong binding of the monoclonal antibody
to the surface of S. japonicum schistosomula,
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Fig. 1: Western blot analysis of Schistosoma japonicum antigens recognized by monoclonal IgE antibody
SJ18€.1. Antigens prepared either from worm pairs obtained from mice (A), from male worms obtained from
rabbits (B), or from mechanically transformed schistosomula (C), were subjected to SDS-PAGE under non-
reduced (lanes 1 and 3) or reduced (lanes 2 and 4) condition. Nitrocellulose strips were incubated with mono-
clonal antibody SJ18€.1 (lanes 1 and 2) or normal mouse serum (lanes 3 and 4). For detection of binding of

SJ18€.1, rat monoclonal anti-mouse IgE was used.
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Passive transfer of immunity — To examine
whether or not the monoclonal IgE antibody
is protective against S. japonicum infection
in vivo, naive mice received i.p. 1 ml each of
SJ18e.1, either in culture supernatant or
ascites, on day —1, day O, and day 2 of
challenge infection. Portal perfusion was
carried out 8 to 10 weeks after the infection.
A significant reduction of worm recovery
(p < 0.05) was observed in mice that received
the ascitic form of SJ18e.1 with a PCA titer
of 125,600, as compared with the result in
control mice treated with normal mouse serum
(Fig. 2, experiment 1). The i.p. administration
of the antibody with a low PCA titer (1:2,560)
resulted in a partial reduction, whereas no
reduction was observed in mice treated with
another monoclonal IgE antibody with DNP
specificity derived from hybridoma B.53
(Bottcher et al., 1980). Moreover, the passive
transfer of SJ18¢e.1 was not effective for the
protection if the antibody was given to mice
in the postlung stage of the infection.

Involvement of SJ18e.l in eosinophil-
mediated damage to schistosomula — Since
SJ18e.1 binds to the surface of schistosomula,
there is a possibility that eosinophil-mediated
killing of schistosomula may occur in vitro in
the presence of the antibody, as we have
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previously shown the Kkilling of dinitro-
phenylated (DNP) schistosomula by using
monoclonal anti-DNP IgE antibody (Kojima
et al., 1985a, b). As expected, a significant
cytotoxicity was observed when schistosomula
were cocultured with peritoneal eosinophils
from N. brasiliensis-infected rats in the presence
of SJ18e.1, as compared with a control in
which the antibody was replaced by normal
serum. On the other hand, eosinophil-mediated
damage was not significant when monoclonal
anti-DNP IgE antibody was used.

Enhancement of §8J18e 1-dependent im-
munity by induction of eosinophilia — The
results mentioned above suggest that eosinophils
are involved as effector cells in the passive
transfer of immunity, Therefore, the next
experiment was designed to know the effect of
eosinophilia on the protective activity of
SJ18¢.1. Eosinophilia was induced in mice by
an oral administration of embryonated eggs of
Toxocara canis 12 days prior to challenge infec-
tion according to the method described by
Sugane & Oshima (1980). The results are sum-
marized in Fig. 3, indicating that the reduction
of worm recovery was enhanced by the admin-
istration of 7. canis eggs. A significant reduc-
tion was observed even in a group of mice
transferred culture supernatant with a low PCA
titer.

No. of Worms Recovered

€ x tMu:e Passively PCA
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] |
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Fig. 2: Reduction of worm recovery by passive transfer of monoclonal IgE antibody SJ18€.1. A group of five
mice received i. p. injections of 1 ml each of either serum or monoclonal antibody listed in the column on days
—1, 0, and 2. The mice were challenged with S0 cercariae of Schistosoma japonicum on day 0.
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IFig. 3: [ffects of eosinophilia on passive transfer of immunity by monoclonal IgE antibody SJ18€.1. A group of
five mice, with (stippled bars) or without (open bars) eosinophilia which was induced by an oral administration
of 500 embryonated eggs of Toxocara canis 12 days prior to challenge infection, received i. p. injections of 1 ml
each of ecither serum or monoclonal antibody listed in the column on days —1, 0, and 2. The mice were
challenged with 40 cercariae of Schistosoma japonicum on day 0.

DISCUSSION

The results presented here suggest that IgE
antibodies are involved in protective immunity
against schistosome infection if the antibodies
are properly produced as to bind to the surface
molecule of the skin stage of schistosomula In
vivo. However, a monoclonal IgE antibody
raised against §. marnsoni cercarial antigen did
not confer protection against challenge infec-
tion, although the antibody was able to induce
macrophage-mediated killing of schistosomula
in vitro (Horowitz et al., 1983, 1985). Quite
recently, another monoclonal IgE antibody to
S. mansoni was produced by Capron and his
colleagues (Verwacrde et al., 1987) and this
antibody was shown to be involved in vitro
killing of schistosomula mediated by macro-
phages, eosinophils, and platelets, although the
antibody could not elicit PCA in the rat skin.
Moreover, passive transfer of the monoclonal
antibody into naive rats induced a significant
level of protection against a challenge infec-
tion. The target antigen of the antibody was
tound to be a molecule of 26 kDa present in
released products of schistosomula.

Although our monoclonal IgE antibody
binds to the 97 kDa surface molecule of
schistosomula and the antibody does confer
protection against challenge infection in vivo,

further studies will be needed for the charac-
terization and purification of this particular
target molecule for future works on vaccina-
tion.
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