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ABSTRACT

A type-1 cytokine response is critical for protective immunity against Toxoplasma
gondii infection. Nevertheless, a persistent overproduction of type-1 cytokines can be
detrimental to the host and cause fatal immunopathology. The extent to which type-2
cytokines can modulate the disease exacerbating versus protective responses remains
largely unresolved. Previous studies have shown that IL-4 and IL-4Ra deficient BALB/c
mice are highly susceptible to T. gondii infection. IL-4 can modulate type-1
inflammatory responses by counter-regulating the effects of IFN-y on CD4" T cells
and/or macrophages. In order to analyze the protective mechanism(s) and functional
target(s) of IL-4 during T. gondii infection the outcomes of T. gondii infection in
macrophage/neutrophil specific IL-4Ra”" BALB/c (LysM“®IL-4Ro.™®) mice, CD4* T
cell specific IL-4Ro™ (Lck®™IL-4Ra™®) mice, CD4'CD8'T cell specific IL-4Ro™”
(NLck“®IL-4Ro""*) mice and their wild type (IL-4Ro.”') littermates as well as global
IL-4Ro” mice were compared. Overall female mice were more susceptible to infection
compared with male mice as measured by mortality and this was associated with delayed
parasite specific type-1 cytokine responses. T. gondii infection in LysM°®IL-4Ro™*
mice resulted in an augmented type-1 cytokine response and excessive lung pathology

" mice and more

which caused increased mortality which was similar to global IL-4Ra
severe than IL-4Ro intact (WT) mice. On the other hand Lck®™IL-4Ro™* were
relatively resistant to infection and had a similar phenotype to WT mice, whilst

NLck*®IL-4Ro.™ mice exhibited increased susceptibility during the chronic phase of



infection. Splenocytes from NLck™IL-4Ra”™ mice but not Lck“®IL-4Ro™ had
impaired parasite-specific IFN-y production. T. gondii was demonstrated to induce
various elements of alternative macrophage activation independently of IL-4Ra while
RT-PCR analysis revealed that markers of alternative macrophage activation YML1,
Arginasel and FIZZ1 may contribute to disease protective and/or exacerbative processes
during infection. Collectively, these findings illustrate the multifaceted innate and

adaptive IL-4/1L-13-mediated responses employed to influence T. gondii infection.
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