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ABSTRACT

Background and Objectives[] Sinusitis is one of the most commonly reported diseases in the world. A network of
inflammatory mediators is known to be involved in the pathogenesis of chronic sinusitis and nasal mucus secretion may also
be under the control of an inflammatory mediator network. To date, 12 human mucin genes have been identifiedd however,
the regulation of MUCS has not yet been found out. In this study, we described the regulation of the MUC8 mRNA expression
by inflammatory mediators and investigated its cellular location. Materials and Methodl] MUC8 mRNA and MUC5AC
mRNA were detected in culture using passage-2 normal human nasal epithelial (NHNE) cells after the treatment with a
mixture of following inflammatory mediators(] TNF-a, IL-13, LPS, IL-4, PAF. The translocation of MUC8 mRNA from the
nucleus to the cytoplasm was investigated by treating the inflammatory mediators with in situ hybridization. Results] We found
that a mixture of inflammatory mediators increased the MUC8 mRNA expression but decreased the MUCSAC mRNA expression
in cultured normal human nasal epithelial cells. Among the inflammatory mediators, Interleukin-4 was responsible for the
decrease in the MUCS5AC mRNA expression and the MUC5AC mucin secretion. We also found that MUC8 mRNA resides
in the nucleus of goblet cells and is transported into the cytoplasm following the treatment with inflammatory mediators.
Conclusion[] These results indicate that MUC8 may play an important role in the pathogenesis of mucus hypersecretion in
chronic sinusitis. (Korean J Otolaryngol 2001:44:600-5)
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Fig. 1. Effects of freatment with a mixture of inflammatory
mediators including TNF-a , IL-1B3 , LPS, IL-4 and PAF on mu-
cin secretion, MUC5AC mRNA, and MUC8 mRNA in cultured
normal human nasal epithelial cells. The data shown in Fig-
ure 1A is representative of results obtained in three separate
experiments. The mucin secretion 24 h after the treatment
showed a 40% increase (Fig. 1A, the mixture of inflammatory
mediators0 313.7+ 29.3 p g/10¢ cellsO controld 223.1+ 18.6
U g/10¢ cells). Expression of MUC5AC mRNA gradually dec-
reased after 24 h treatment. However, expression of MUC8
mMRNA significantly increased after 8 h of tfreatment and gr-
adually increased over time (Fig. 1B). After tfreatment with
a mixture of the five inflammatory mediators (Fig. 1C), the
relative intensity of MUC5AC mRNA showed a 50% decrease
over time, and that of MUC8 mRNA showed a 2.1-fold incr-
ease compared to the control gene. White bars indicate
control (C) and black bars demonstrate freatment (T) with
inflasmmatory mediators.
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Fig. 2. Effects of IL-4 alone, the deletion of IL-4 from the mi-
xture of inflammatory mediators, and treatment with the mi-
xture of inflammatory mediators on MUC5AC mRNA and
mucin secretion in cultured normal human nasal epithelial
cells. Treatment with either IL-4 alone or the mixture of infl-
ammatory mediators decreased MUCSAC mucin secretion
(Figure 2A, control (0)0 20.3+ 0.3 p g/10¢ cells, IL.-4 alone
(0)0O16.1+ 0.2 p g/10¢ cells, deletion of IL-4 from a mixture
(0)028.8+ 0.3 p g/10¢ cells, a mixture of inflammatory me-
diators (0)0 18.4+ 0.2 p g/10¢ cells) and MUC5AC mRNA ex-
pression (Fia. 2B and 2C) compared to the conftrol.
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Fig. 3. Effects of the mixture of inflammatory mediators on
expression and franslocation of MUC8 mRNA in the nucleic
and cytoplasmic RNA. Interestingly, the expression of nucl-
eus MUC8 mRNA did not increase significantly but that of
cytoplasmic MUC8 mRNA strongly increased. This result su-
ggests that the increased levels of total cellular MUC8 MrNA
is due to the increased levels of MUCS8 in the cytoplasm,
which is translocated from the nucleus (Fig. 3A, 3B). This fi-
nding is further supported by the observation that signals of
MUC8 messages were strongly intensified in the cytoplasm
of cells treated with inflammmatory mediators as determined
by in situ hybridization (Fig. 3C). White bars indicate control
(C) and black bars demonstrate freatment (T) with inflam-
matory mediators.
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