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SUMMARY

It has been demonstrated that the allergic response can be
ameliorated by the administration of pathogen derivatives
that activate Toll-like receptors and induce a Th1-type
immune response (IR). Cryptosporidium is a parasite that
promotes an IR via Toll-like receptors and elicits the pro-
duction of Th1-type cytokines, which limit cryptosporidiosis.
The aim of this study was to investigate allergy-related
immune markers in children naturally infected with Cryp-
tosporidium. In a cross-sectional study, 49 children with or
without clinical diagnosis of allergies, oocysts of Cryp-
tosporidium spp. in the faeces were screened microscopi-
cally. We microscopically screened for leucocytes, examined
T and B cells for allergy-related activation markers using
flow cytometry and evaluated serum for total IgE using
chemiluminescence. Children with allergies and Cryp-
tosporidium in the faeces had significantly lower levels of
total IgE, B cells, CD19+CD23+ and CD19+CD124+

cells as well as a greater percentage of interferon-gamma
(IFN-c+) and IL-4+ CD4+ cells than children with allergies
without Cryptosporidium. This is the first description of
the modulation of the IR in children with allergic diseases in
the setting of natural Cryptosporidium infection. Our find-
ings suggest the involvement of CD4+ cells producing IL-4
and IFN-c in the IR to Cryptosporidium in naturally
infected children.
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INTRODUCTION

Allergic disease is the result of an immunological reaction
regulated by T helper (Th) cells with a pattern of Th2 acti-
vation. Th2 cells release interleukin (IL)-4 and IL-13 (1),
which are required for the production of IgE by B cells
(2). Additionally, IL-4 inhibits the generation of Th1 cells
by decreasing the production of cytokines such as IL-2,
interferon-gamma (IFN-c) and IL-12. In sensitized indi-
viduals, exposure to an allergen results in a cross-linking
of allergen to IgE-bound FceRI on the surface of mast
cells. As a consequence of allergen-IgE cross-linking, mast
cells release inflammatory mediators responsible for the
allergic symptomatology (3). In the last phase, the Th2
inflammatory response is characterized by the recruitment
of eosinophils, neutrophils, basophils and activated CD4+

T cells, which are associated with the severity of a reaction
and a reduction in the quality of life in allergic individuals
(4–7).
The role of exposure to nonpathogens, pathogens or

their derivatives in the control of the allergic response has
been previously studied. Studies on the efficacy of live
bacteria and bacterial extracts for the treatment of allergic
diseases suggest the participation of IL-10-producing B
cells and Treg cells (8, 9). In some experimental models
and in children with allergies, suppression of the allergic
response has been observed through the administration of
whole cell inactivated mycobacterial vaccines, including
administration of Mycobacterium vaccae, the live attenu-
ated strain of Mycobacterium bovis (bacillus
Calmette-Gu�erin, BCG) (10–12) or lipopolysaccharide, via
the activation of Toll-like receptors capable of inducing
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