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Inflammation is the body’s natural response against insult from invasive infection or tissue injury.
Persistence of inflammation usually leads to a pathological state. However, inflammation can be an
important feature in physiology as well[1]. Immunological parameters that dictate or indicate the tissue’s
migration from a steady state to an inflamed state and back (restitution) need to be delineated extensively
in order to enhance our overall understanding of homeostasis, and to design novel diagnostics and
therapies to counter pathological disorders.

Induction of inflammation involves the participation of proinflammatory cells. Dendritic cells (DCs),
with their capacity to produce high amounts of proinflammatory cytokines and inducing proinflammatory
cytokine-producing T cells, would presumably play an important role in the process. A contrasting feature
of DCs, that of immunoregulation or tolerance induction, has recently been elaborated, thereby pointing
to a more complicated role of these cells in inflammatory response than initially thought. How DCs adjust
to and presumably control the flux between the steady state and inflammatory state in a tissue might
ultimately decide the fate of homeostasis of the corresponding tissue.

DCs are known to initiate an immune response by priming naive T cells[2] and engendering an
adaptive immune response. Properties in DCs such as antigen uptake, processing, presentation, maturation
after sensing “danger signals”, generation of proinflammatory cytokines (such as interleukin IL-12 and
IL-23), up-regulation of surface molecules (such as costimulatory molecules [CD80, CD86, and CD40]),
along with their ability to migrate to lymphoid organs and come in contact with T cells, ensures
generation and sustenance of antigen-specific immune response. Unwanted immune response as observed
in the case of autoimmune reaction leading to pathology can be speculated to involve several of these
properties of DCs[3].

Induction of tolerance by DCs is generally considered as a function of antigen capture in the steady
state[4]. Such DCs are often represented by immature DCs generated in vitro from circulating monocytes
or bone-marrow precursors prior to stimulation with proinflammatory stimuli such as toll-like receptor
(TLR) ligands, TNF-a, anti-CD40 mAb, or CD40 ligand. In addition to these steady-state properties of
immature DCs, various DC programmings are being elaborated recently, which lead to tolerogenic
responses by T cells[5]. The anti-inflammatory cytokine IL-10 produced by DCs has been suggested to
induce a special set of regulatory T cells, called Tr1, which effect immunoregulation by further secreting
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IL-10[6,7]. Interestingly, DCs from different tissues have been shown to have differential capacities in
producing 1L-10 and inducing immunoregulatory properties to T cells. DCs from Peyer’s Patches (PP) in
the mammalian intestine produced higher amounts of IL-10 in response to anti-CD40 stimulation than
splenic DCs and, consequently, stimulated higher amounts of IL-10 and lower amounts of
proinflammatory cytokine IFN-y from naive T cells[8,9]. Conversion of vitamin A to retinoic acid,
utilizing enzymes called retinal dehydrogenase, is another strategy used by DCs to generate
immunoregulatory T cells (Tregs) marked by FOX P3[10,11]. The generated retinoic acid then signals
through the retinoic acid receptor on T cells and participates in the induction of FOX P3, a process
mediated by the cytokine TGF-f in its activated form. Activation of TGF-f has been shown to be
governed by a surface integrin on DCs, the a,fBg. Both in in vitro experiments and in mice deficient of this
integrin on DCs, there was deficiency in the FoxP3+ T cells leading to autoimmunity and inflammation in
the mice[12]. Indoleamine 2,3-dioxygease (IDO)[13,14] and the recently described B-catenin[15] further
provide alternate pathways to induce Tregs by DCs.

Functional commitment of T-cell subsets dictating the fate of inflammation is a well-studied field in
immunological research. Recently, DCs are also being classified based on what end of the spectrum they
lie on in terms of inflammation. In the steady state, a specific subset of DCs found in gut and gut-
associated lymphoid tissue (GALT) marked with surface molecule CD103 has been demonstrated to
induce the extrathymic development of FOX P3+ Tregs[16,17]. However, DCs that do not express
CD103 at the surface are not bereft of immunoregulatory capacities. Interestingly, a recent report from
Laffont et al. showed that during intestinal inflammation, CD103+ DCs in MLN change their
immunoregulatory character and add to the pathogenic outcome. Thus, CD103+ DCs in inflammation
induce T cells to express lower FOX P3, but higher IFN-y than their counterparts in the steady state[18].
Another class of DCs that have been shown to play an important role in tolerance are the plasmacytoid
DCs (pDCs). pDCs are nonconventional DCs that have been previously reported to be the major cell type
in producing interferon (IFNo/p) against viral attack. However, the literature demonstrating their role in
immunoregulation is growing. pDCs have been shown to affect tolerance by inducing Tregs or T-cell
anergy[19].

Another paradox in understanding how inflammatory responses are quenched during protection or
resolution is the role played by surface receptors in the process. Pattern recognition receptors, which
enable professional antigen-presenting cells like DCs to sense danger-associated patterns in order to
invoke innate and adaptive immunity, might play an alternative role to precipitate immunoregulation.
Recently, one such receptor, TLR2, has been implicated in controlling autoimmune disorders in various
tissues. Manicassamy et al. showed that TLR2 ligation by fungal-derived molecules on DCs results in an
anti-inflammatory effect, resulting in control of a mouse model of multiple sclerosis or EAE[20]. In
separate studies, it was demonstrated that TLR2 deficiency fails to protect mice from EAE or from colitis
by a immune-protective polysaccharide, polysaccharide A (PSA), from the capsule of commensal flora
Bacteroides fragilis[21,22]. PSA has previously been shown to be a ligand for TLR2 on antigen-
presenting cells and invoke usual proinflammatory cytokine IFN-y from T cells[23]. Thus, it becomes
important to delineate mechanisms that involve similar elements and compartments of the immune system
to invoke contrasting outcomes.
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