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MUCOSAL IMMUNITY IN TOXOPLASMA GONDII INFECTION
SCHULTHESS J.*, FOURREAU D.**, DARCHE S.*, MERESSE B.***, KASPER L**, CERF-BENSUSSAN N.***
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Summary: 
Toxoplasma gondii is an intracellular parasite that frequently infects
a large spectrum of warm-blooded animals. This parasite induces
abortion and establishes both chronic and silent infections,
particularly in the brain. Parasite penetration into the host activates
a strong anti-parasite immune response. In the present paper, we
will discuss the interplay between innate and adaptive immunity
that occurs within the infected intestine to clear the parasite and to
maintain intestinal homeostasis despite the exacerbation of an
inflammatory immune response.
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plasma initially crosses the intestinal epithelium, dis-
seminates into the deep tissues and traverses biological
barriers in the placenta, the blood-brain and the blood-
retina barrier (Barragan, 2003). The tight junctions that
provide complex enterocyte-enterocyte interaction
constitute a physical barrier against the penetration of
intestinal microorganisms. However, despite this phy-
sical barrier, Toxoplasma actively crosses polarized
cell monolayers (such as intestinal epithelium) and this
ability is linked to parasite motility and virulence in the
mouse model (Barragan, 2002). Parasite transmigration
required viable and actively motile parasites but the
integrity of host cell barriers is not altered during
parasite transmigration. In all likelihood, enterocytes
play a crucial role as sentinel against parasite invasion.
Alpha-defensins (or Cryptdins – Crps) are a group of
cationic antimicrobial peptides, harbouring a broad
spectrum of microbicidal activity against microbes. In
mouse small intestine, epithelial cells and more spe-
cifically Paneth cells produce Crps as a component of
secretory granules released in the lumen. Infection of
B6 mice with T. gondii, can regulate Crps mRNAs expres-
sion by intestinal epithelial cells. This response appears
mediated via TLR9-dependant production of IFN-� that
may be involved in the blockade of T. gondii host
penetration (David Fourreau, manuscript in prepara-
tion).
T. gondii infection of the intestine following oral chal-
lenge in certain strains of inbred and outbred mice as
well as rodents, pigs and non-human primates can
induce a severe form of intestinal inflammation. In
C57BL/6 mice, this pathology shares both morphologic
and histologic characteristics with human IBD, such as
loss of intestinal epithelial architecture, shortened villi,
massive influx of inflammatory cells into the lamina
propria and scattered patches of necrosis. When unre-
gulated, this inflammatory process results in the early
mortality of the susceptible hosts (Lisenfeld, 1996).
Migration of CD11c+ and CD11b+ monocytes, DCs, macro-
phages and PMNs into the lamina propria at day 7 after
infection has been reported following oral infection
with parasite tissue cysts (Courret, 2005).
At day 5 after infection with T. gondii most of these
lamina propria DCs are mature, as indicated by high-

The gastrointestinal tract is the largest mucosal
area of the body in contact with the external
environment. The intestinal epithelium protects

the host against microbial infection not only by for-
ming a physical barrier, but also by active participa-
tion in host innate defence via the production of cyto-
kines, chemokines and antimicrobial peptides. The
gastrointestinal tract is populated by a resident micro-
flora, essential for immunological intestinal homeostasis
and as a source for nutrients. Maintenance of resident
bacterial number and simultaneous protection against
potential pathogens, including Toxoplasma gondii,
acquired by the oral route, is provided by numerous
non immunological and immunological factors. In the
present review the role of gut associated immune
system in protection against T. gondii is discussed.

INNATE IMMUNITY

Epithelial cells provide the first line of innate
immunological host defense against oral T. gon-
dii infection. During natural infections, Toxo-














