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Mesenchymal stem cells (MSCs) are adult stem cells which are present in a variety of adult tis-
sues and reside in essentially all post-natal organs and tissues. MSCs represent an important
stem cell population with multi-potent capabilities which may have high utility for transla-
tional clinical applications. MSCs can be isolated from a number of adult tissues and differen-
tiate into several mesenchymal lineages both in vitro and in vivo, such as bone, cartilage, adi-
pose tissue, and muscle. Because of their capacities of differentiation, MSCs have emerged as
a promising source for therapeutic applications in tissue engineering and regenerative medi-
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cine. In addition to their multi-lineage potential, MSCs have been shown to possess the unique
ability to suppress immune response and modulate inflammation. MSCs can inhibit natural
killer cell function, modulate dendritic cell maturation, and suppress the allogeneic T-cell re-
sponse by alternating the cytokine secretion profile of dendritic cells and T-cells induced by an
allogeneic immune reaction. Therefore, MSCs have been reported to have anti-inflammatory
and immunomodulatory effects in a variety of chronic inflammatory diseases. In this article, I
review recent experimental data and discuss about the application of MSCs in rhinologic fields.
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Allergic rhinitis - Asthma - Immunosuppression - Mesechymal stem cells -
- Nerve regeneration - Olfaction disorders -

Respiratory mucosa.
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Fig. 1. Adipose tissue-derived stem
cells labeled with Cell Tracker CM-Dil
(red) were more intensively distribut-
ed within the nasal mucosa of allergic
rhinitis mouse model (A) than control
mouse (B)(magnification, x200).
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Fig. 2. Serum allergen specific-antibody responses in an experimental allergic rhinitis (AR) model. Allergen-specific IgE, IgG1, and Ig-
G2a levels were higher in the AR group than in the control group. IgE and the ratio of IgG1/lgG2a were significantly decreased and Ig-
G2a were significantly increased by adipose tissue-derived stem cells (ASCs) administered intravenously in the AR+ASCs group.*p<0.05.

OVA: ovalbumin.
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Fig. 3. Cytokine responses in the supernatants of spleen in an experimental allergic rhinitis (AR) model. IL-4, IL-5, and IL-10 levels
were significantly higher in the AR group. IL-4 and IL-5 levels were significantly decreased and IFN-y levels were significantly increased
by adipose tissue-derived stem cells (ASCs) administered intravenously in the AR+ASCs group. *p<0.05. IFN: interferon, IL: interleukin.

Fig. 4. Histology of lung in an experimental bronchial asthma (BA) model. The control group (A) had no inflammatory changes. The BA
group (B) showed a significant amount of peribronchial and perivascular eosinophilic infiltration. Eosinophilic infiltration was significantly
reduced after adipose tissue-derived stem cells (ASCs) treatment in BA+ASCs group (C)(hematoxylin and eosin stain, x200).
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Fig. 5. Immunomodulatory effect of adipose tissue-derived stem
cells (ASCs) on T-lymphocytes and cytokine expression in nasal
polyposis (NP). ASCs significantly decreased the proportions of
CD4+ and CD8+ T cells and Th2 cytokines [interleukin (IL)-4, IL-
5], but increased Th1 cytokines (IFN-y, IL-2) and regulatory cyto-
kines (TGF-B, IL-10) in NP tissue. IFN: interferon.
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