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IMMUNOSTIMULATION AS ADJUVANT FOR THE CHEMOTHERAPY OF EXPERIMENTAL
SCHISTOSOMIASIS

Luciana M. SILVA & Zilton A. ANDRADE

SUMMARY

Immunosuppressed animals respond poorly to schistosomal chemotherapy and a proper response can be restored by
the administration of immune serum. Present study attempts to search whether immunological stimulation would increase

drug effectiveness.

Swiss mice infected with 50 S. mansoni cercariac were later treated with complete Freund’s adjuvant. Treatment with
oxamniquine was made with 100 mg/kg.b.w., 25 mg/kg.b.w. and 50 mg/kg.b.w., the last two doses representing a fourth
and a halfl of the recommended curative dose. Appropriate controls for the drug, the adjuvant and the infection were also
studied. The serum-level of anti-S. mansoni antibodies (ELISA) and recovery of worms by perfusion of the portal vein
system were the evaluated parameters. Statistical analysis of the results failed to reveal significant differences in worm
recovery between adjuvant-stimulated animals treated with oxamniquine and any of the treated controls receiving the
same amount of the drug. Although total lack of immunity interferes with curative treament the usual immune response
seems to be sufficient to allow for curative drug action in schistosomiasis and thus apparently does not need to be artifi-

cially stimulated.
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INTRODUCTION

It has become apparent that there exists a synergism between
chemotherapy and immunity during the treatment of parasitic
diseases'. Studies on experimental schistosomiasis have demon-
strated that curative drugs cause relatively mild damage to the
worm tegument, especially at the tubercles and sensory organs®’.
However, these exfoliative lesions expose important sub-tegu-
mental epitopes that are preferential targets for antibody medi-
ated immune damage, which ultimately causes the worm death?.
Immunosuppressed mice respond poorly to curative chemo-
therapy, but their full capacity can be restored by the administra-
tion of immune serum?>?,

During treatment of patients with schistosomiasis, especially
during large scale operations, there are usually a group of indi-
viduals exhibiting poor responses. Although some of these fail-
ures can be ascribed to drug resistance®’, others may be linked to
poor immune responses. One wonders whether pre-treatment
immunostimulation would not have benefited the latter. As a mat-

ter of fact, suggestions have been advanced that a vaccine could
also be used as an adjuvant for the drug treatment ol schistoso-
miasis®,

Present investigation attempts to answer whether
immunostimulation would improve chemotherapy of schistoso-
miasis.

MATERIALS AND METHODS

Outbred Swiss mice of both sexes, 18 to 22 g. were submit-
ted to infection with 50 Schistosoma mansoni cercariae cach, by
the transcutaneous route. After 2 months, the animals were scen
to excrete viable schistosome eggs in the stools. Half of the ani-
mals received then weekly foot-pad injections of 0.1 ml Freund's
adjuvant diluted in half with saline. for 3 weeks. Complete adju-
vant was used for the first injection. and incomplete for the other
two. One week after the last injection, the animals were treated
with either 25 or 50 and 100 mg of oxamniquine per kilogram of
body weight, administered by gavage in a single dose.
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Two control groups were studied: all the other details being
the same as above, the first group consisted of infected-only ani-
mals. The second group of animals was infected and
immunostimulated, but not drug-treated.

Serum S. mansoni antibody levels were tested by an ELISA
method employing whole worm antigen, in mouse sera taken at
three occasions: before the administration of adjuvant, before the
beginning of treatment and at the time of sacrifice. Animals were
tested separately.

One month after treament the animals were killed by
exanguination under ether anesthesia. Perfusion was made by
Duval & DeWitt's method® for worm recovering and counting.
After perfusion a thorough search for worms was made on the
peritoneal surface, mesenteric veins and liver, this latter being
crushed between two slides and examined under the low power
of the microscope.

An analysis of variance (ANOVA) was the method utilized
for statistical evaluation.

TABLE 1
Recovery of S. mansoni worms according to groups of treatment.

Oxamniquine No Adjuvant With Adjuvant
0 mg/kg n 34 29
X 11.82 7.84%
SEM 1.28 0.86
25 mg/kg  n 32 44
X 4.90* 4.05%*
SEM 0.85 0.48
50 mg/kg n 21 37
X 3.29% 3.00%*
SEM 1.11 0.68
100 mg/kg n 15 15
X 0.47%* 0.00#*
SEM 0.19 0.00

SEM = SD/\/n; #p < 0.05; **p < 0.01; n = number or animals and X =
average of worms.

RESULTS

Treatment efficacy was evaluated by counting the number of
worms recovered. Table 1 shows the number of mice per group.
as well as the average of worms recovered. The number of worms
recovered from the animals treated with the subcurative dose of
50 mg and 25 mg per kg/body weight of oxamniquine was simi-
lar for both groups, regardless the use of Freund’s adjuvant.

Obviously, the major recovery was attained in animals which
were not treated with oxamniquine and the lowest average was
obtained from the group receiving the recommended therapeutic
dose of oxamniquine for mice (100 mg/k.b.w).

No statistically significant difference was seen between the
groups treated with lower doses of oxamniquine. regardless the
presence of adjuvant. The data also show that animals treated
only with the adjuvant exhibited a significant reduction of’ worm
burden (Table 1), if compared with the control group of infected-
only animals. However if the groups “adjuvant-only™ and those
treated with subcurative doses of oxamniquine are compared. the
reduction in worm burden becomes non-significant.

Table 2 presents the isolated results of each factor, by com-
paring the data from the several groups. Although a statistically
significant result was noted for the group which was only drug-
treated and that which received adjuvant alone as well. no syner-
gistic drug—immunostimLflzlLiOﬂ result was obtained. Antibody
levels were seen to vary considerably, with titles going from
1:200 up to 1:25,600 regardless of immunostimulation. No corre-
lation was detected between serum antibody levels and anti-
schistosomal chemotherapeutic efficacy under the present experi-
mental conditions.

Serum antibody levels in infected mice showing low titles ol
antibodies increased only slightly after Freund’s adjuvant admin-
istration, but exhibited a rebound at the time of sacrilice. On the
contrary, those animals presenting the highest antibody titles and
that did not receive adjuvant, showed a considerable fall in anti-
body level after treatment. In spite of that decrease. the average
antibody level measured at the time of sacrifice was still more el-
evated than in those animals showing low titres and receiving ad-
juvant (Table 3).

TABLE 2

Summary of statistical analysis for the several factors involved in the treament of schistosomiasis.
Source Sum sqres DF Mean sqres F-ratio Prob.
Drug 2641.18 3 880.39 35.20 < 0.0001
ADJ 125.74 | 125.73 5.03 0.0239
Drug X ADJ 156.35 52.12 2.08 0.1033
within cell. 5476.92 219 25.01
TOTAL 8400.18 226




SILVA.L.M. & ANDRADE. Z.A. — Immunostimulation as adjuvant for the chemotherapy of experimental schistosomiasis. Rev. Inst. Med. trop. S. Paulo, 39(1):

I1-14.1997.

DISCUSSION

Data obtained with the present investigation indicate that
non-specific immunostimulation does not enhance oxamniquine
efficacy against schistosomiasis. Although experimental data
have revealed that lack of immune capacity clearly interferes with
cure-rates, either with oxamniquine' or praziquantel®“, an intact
immunological capacity seems to be all that is required for the
proper drug action. Present results are at variance with data ob-
served by others in which the simultaneous administration of for-
cign immune sera resulted in enhancement of chemotherapy,
even with suboptimal doses of either oxamniquine!® or
praziquantel*. An increase in cure-rate of about 25% or higher
has been observed in studies that used rabbit polyclonal anti-
schistosomal antibodies®. When monoclonal antibodies were uti-
lized in similar investigations, it was seen that they could bind to
different location on the worm tegument and also induce differ-
ent degrees of damage'**. Our data do not discard the possibility
that the administration of a targeted anti-schistosomal antibody
or of a foreign serum with high concentration of such antibody
may result in chemotherapeutic enhancement. However, the co-
operation of the immune cofactor for the curative action of anti-
schistosomal drugs can be taken for granted in the usual circum-
stances, inasmuch as the beginning of worm death may further
stimulate antibody production, as we have observed in animals
with pre-treatment low serum antibody levels (Table 3).

RESUMO

Imunoestimulacdo como adjuvante na quimioterapia da
esquistossomose

Animais imunodeprimidos respondem mal ao tratamento
anti-esquistossomoético. A capacidade para responder
adequadamente pode ser restaurada pela administragdo de soro
imune. Nilo se sabe se a imunoestimulagiio de animais normais
pode aumentar a cficdcia da droga. Camundongos infectados com
50 cercdrias do Schistosoma mansoni ¢ tratados 2 meses depois
com adjuvante de Freund responderam da mesma forma que os
controles ndlo imunestimulados ao tratamento com 25, 50 e
100 mg/kg pe de oxamniquine. Ndo houve correlagiio, entre
niveis de anticorpos séricos ¢ a eficdcia da droga. Conclui-se que
embora a imunodepressio afete a eficdcia da quimioterapia anti-
esquistossomotica, uma resposta normal do hospedeiro parece
ser o suficiente para servir como co-fator da quimioterapia, nio
havendo portanto indicag@io para a imunoestimulacéo artificial
nas condic¢oes habituais.
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