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ABSTRACT

Approximately two billion people are infected with helminths worldwide. In order to develop
a vaccine against these pathogens, more needs to be known about the immune response to
helminths. Eosinophils are important for resistance to some helminth species and their
recruitment to infected tissues, attachment to parasites and degranulation may all be critical
processes for immunity. Complement may contribute to these processes via generation of
chemotactic factors (C3a and C5a) or opsonisation of the parasite with C3b/iC3b. The
importance of complement during helminth infection is unclear, though complement does
promote leukocyte-mediated killing of several helminth species in vitro. The aim of the
present study was to investigate the role of complement in immunity of mice to
Nippostrongylus brasiliensis, with a focus on whether complement facilitates eosinophil-
dependent resistance to this parasite. A new fluorescence-based method for quantifying in
vitro complement deposition and leukocyte adherence on N. brasiliensis was developed. C3
from human serum was deposited on infective-stage L3 via the classical or lectin complement
pathways. In contrast, the alternative complement pathway mediated binding of mouse C3
and eosinophil-rich mouse peritoneal leukocytes to L3. Interestingly, the ability of
complement and leukocytes to bind to the parasite changed as it matured. Larvae recovered
from the skin 30 min post-injection (p.i.) were coated with C3, however those harvested 150
min p.i. exhibited reduced C3 binding capacity. Binding of C3 and eosinophils to larvae
recovered from the lungs 24-48 h p.i. (L4) was also diminished compared to that seen on L3.
Adult intestinal worms bound C3 and leukocytes only when treated ex vivo with serum and
cells. Mice lacking in classical (Clg-deficient), alternative (factor B-deficient) or all
complement pathways (C3-deficient) were then employed to determine if complement was
important for resistance of mice to N. brasiliensis. 1L-5 Tg mice deficient in individual
complement genes were generated to assess whether complement contributed to eosinophil-
dependent resistance to the parasite. Factor B-deficient mice exhibited impaired C3

deposition on larvae, eosinophil recruitment, eosinophil degranulation and larval aggregation



il
in the skin 30 min p.i. Eosinophil recruitment was similarly abolished by treatment of mice

with the C5aR inhibitor PMX53. However at 150 min p.i., larval aggregation, eosinophil and
neutrophil recruitment, leukocyte adherence and eosinophil degranulation were largely
complement-independent. Ablation of factor B or C3 caused minor but significant increases
in lung-larval burden during primary, but not in secondary, infections. Critically, a lack of C3
or factor B in IL-5 Tg mice failed to greatly impair the strong innate anti-parasite resistance
typical of these animals, suggesting that eosinophils can provide immunity to N. brasiliensis
infection in the absence of complement. This was unexpected, given the evidence from this
and previous studies which suggested that in vitro, complement is important for promoting
eosinophil-dependent killing of N. brasiliensis and other helminth species. The mechanism(s)
by which eosinophils kill N. brasiliensis remain unknown, but may involve the coordination
of the complement system with complement-independent factors that act in the early stages of
infection. Critically, the influence of complement is limited, because soon after entry into the

host, the parasite develops the ability to resist complement activation.
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