NEWS & HIGHLIGHTS

Oral Tolerance:
A Local Affair?

Oral tolerance is the phenomenon by which
oral administration of nonpathogenic
antigens leads to inhibition of immune
responses on subsequent challenge with
immunogenic antigen.” Known for many
years, it is often cited as the universal
process that restricts inflammatory reactions
to food proteins and commensal bacteria in
the mucosa, thus preventing celiac disease
and inflammatory bowel disease (IBD). In
practice, most experimental models have
used soluble antigens such as proteins or
haptens and have examined extraintestinal
responses after parenteral challenge. The
status of mucosal immunity is often not
ascertained, and it is controversial whether
local IgA production is primed, tolerized, or
unaffected.?2 However, old work showed that
it was possible to induce T-cell-mediated
mucosal immunopathology directed at food
proteins if oral tolerance was prevented,?
indicating that orally induced tolerance
affects effector T cells both locally and
systematically.

The work that has been done with
commensal microbiota suggests that
they do not induce systemic tolerance
and indeed may never be seen at all in
the systemic immune system, probably
being sequestered within dendritic cells
(DCs) or macrophages in the mesenteric
lymph nodes (MLNs).45 However, they are
clearly recognized within the gut lymphoid
tissues. Not only are DCs loaded with such
organisms in Peyer’s patches and MLNs,
but secretory IgA specific for commensal
microbiota is abundant in the normal
intestine.®7 Furthermore, animal models of
commensal-dependent IBD are normally
prevented by bacteria-specific regulatory
T (Treg) cells, and such cells have been
identified in lamina propria and MLNs.8°
There thus appears to be a locally induced
state of tolerance or immune deviation that
drives secretory IgA production but prevents
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effector T-cell function in the mucosa via the
generation of Treg cells.® The explanation
for this is probably uptake of commensals
by CD103* DCs in mucosal lymph nodes
and MLNs. By producing retinoic acid,
these DCs have unique abilities to drive the
development of gut-homing B cells and
FoxP3* Treg cells, as well as to switch IgA
production by B cells 10-12,

Recently, it has become common to
assume that oral tolerance to soluble
antigens is also induced and expressed only
in the gut and its lymphoid tissues. This is
based partly on elegant experiments that
emphasize the need for CCR7-dependent
migration of mucosal CD103* DCs to
the MLNs in oral tolerance.® This would
account for unresponsiveness at the
mucosal level via induction of CCR9* gut-
seeking Treg cells. This work also showed
that systemic recognition of and tolerance
to fed antigen required cellular emigration
from the MLNs.'3 However, it is not known
what cells might be involved in this process,
or how they could influence responsiveness
in distant tissues. Furthermore, this idea is
complicated by older studies that showed
the rapid appearance of tolerogenic
material in the serum of protein-fed animals,
in the form of either native protein or
exosomes. 4 These findings suggest that
the systemic aspects of oral tolerance may
be induced outside the intestine or MLNs
and are consistent with evidence that T-cell
recognition may occur simultaneously
in MLNs and distant lymphoid organs
after feeding protein.'®1 Finally, the gut-
restricted induction of tolerance does not
explain the long-proposed role of the liver, a
tissue whose potential involvement has been
highlighted by recent studies suggesting
deletion of CD8* T cells by unusual antigen-
presenting cells, such as plasmacytoid DCs,
in the liver.'7-18

Altogether, the challenge is to learn more
about the site and mechanisms of tolerance
to food proteins and commensal microbiota,
using the sophisticated tools and models
now available to track antigen, DCs, and T
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cells during the induction and expression
phases of the phenomenon. These may
include multiphoton microscopy; mice with
reporter genes in T cells, DCs, and epithelial
cells; and novel ways of labeling antigens.
Allan M Mowat, Associate Editor
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