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Epithelial cells constitute the tissue structure and also play indispensable roles in various or-
gans, including skin, lung, and the digestive tract. Besides acquiring tissue-specific functions,
their common and most important role is to serve as a physical barrier between inner- and
outer- environment. Upon inflammation of its resident tissue, the continuous structure of the
epithelial layer is often disrupted, which results in loss of static environment in inner side of
the tissue. Such a change in the inner environment may act as a key event to drive further ex-
acerbation and persistence of the local inflammation. Thus, proper regeneration to restore the
continuity of the epithelial layer is a prerequisite to give an end to the initiated inflammation.
In this special issue, we would like to overview what we now know about how tissue regene-
ration is executed in various tissues, under inflammatory environment. Further studies may
reveal how the inflammatory environment, both at cellular and molecular level, modulates
tissue regeneration and give the basis for the establishment of therapeutic approach directed to
tissue regeneration in various inflammatory diseases.
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Introduction

The epithelial tissue constitutes the outer surface
of the body, giving a physical margin between inner-
and outer-side of the body. Such an epithelial tissue
is not only a component of the skin, a major tissue
confronting the outer environment of the body, but
also a component of organs inside the body, such as
lung, uterus and the gastrointestinal tract.

Epithelial cells in each organ acquire distinct
functions as they differentiate and mature, and sub-
sequently play specific roles in their resident tissue.
These tissue specific function of the epithelial tissue
usually consists an indispensable part of the residing
organ; i.e. nutrition absorption, gut-hormone secre-
tion, or antimicrobial peptide secretion in the ga-
strointestinal tissue. However, a stable but ideal en-
vironment must be maintained within the inner side
of the body, for the epithelial tissue to fully express
their tissue specific functions. Thus the common and
most important role of epithelial tissue over various
organs may be its role as a physical barrier separat-
ing the unstable outer environment, and the stable
inner environment.

Chronic inflammation may cause various diseases
in each organ. Such an inflammation may be in-
itiated by an unknown trigger, or by the damage of
the epithelial tissue itself. Consequently, an ulcer
may arise, where continuous integrity of the epi-
thelial layer is disrupted, and where various external
stimulants such as bacteria, viruses, various antigens
or chemical compounds are allowed to easily access
the underlying inner tissue. In general, such an influx
of undesired stimulants contribute to the exacerba-
tion and persistence of the local inflammation, by
activating pro-inflammatory response of the under-
lying immune system. Thus, once inflammation is
initiated, it cannot be ended without proper and
complete regeneration of the epithelial tissue. In this
special issue, we would like to provide overview of
what we now know about how epithelial tissues in
each organ executes such an important response in
inflammatory diseases.

Role of tissue-specific stem cells

In the process of regeneration, existence of func-
tional, tissue-specific stem cells may be a critical
issue. As a rapid and abundant supply of newly gen-
erated epithelial cells is required to reconstruct the
damaged tissue, the potential of stem cells to provide

enough number of progenitor cells may limit the
whole regenerative response”. Thus, studies regard-
ing the function of tissue stem cells under inflam-
matory environments may not only reveal the me-
chanism how stem cells contribute to the regenera-
tion program, but also provide basis for regenerative
therapies through manipulation of stem cell function.
In this special issue, Fujishima et al reviews current
studies regarding stem cells in the lung epithelium,
and discuss its role in regeneration from acute and
chronic inflammatory lung disease.

Role of bone-marrow derived cells

Studies have suggested that bone-marrow cells
may have “plasticity” and thereby contribute to tis-
sue repair in various organs, especially when tissue
inflammation is present” ¥ ¥. Despite number of
reports have suggested that such trans-differentiation
may exist in a certain setting, its contribution to tis-
sue regeneration still remains controversial’: ©.
However, based on disease model studies, several
clinical trials are on the way to evaluate the benefit
of transplanting bone-marrow derived cells to treat
non-hematopoietic diseases ”"*). In this special issue,
both Fujishima et al and Fujita et al overview the
contribution of bone-marrow derived cells in lung
and skin regeneration, respectively. Also, Fujita et al
further refers to the clinical trial that is going on, and
give prospects for its use in skin disorders.

Crosstalk between molecular signaling
pathways mediating inflammatory and
regenerative response in epithelial cells

As a result of tissue damage, the epithelial tissue
must complete the regeneration program under the
influence of inflammatory environment. Such envi-
ronments include abundant stimuli from invaded pa-
thogens, pro-inflammatory cytokines and undesired
conditions such as hypoxia” '?. Thus studies aimed
to reveal how epithelial cells, especially stem cells,
cope with these unfavorable stimuli or conditions are
interesting and also important'”. This issue will be
discussed in the review regarding regeneration in
inflammatory bowel diseases.

Concluding remarks

Through this special issue, we aimed to provide
overview of present understandings upon tissue re-
generation in inflammatory diseases. Future studies
may further reveal cellular as well as molecular basis
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of tissue regeneration in various inflammatory dis-
eases, and lead to establishment of novel therapeutic
procedures that can be applied to treat severe or re-
fractory tissue damages.
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