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Effect of Caffeine on UTP-induced Ca®* Mobilization and
Mucin Secretion in Human Middle Ear Epithelial Cells
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ABSTRACT

Background and Objectives : Puringeric receptors and their agonists like uridine-5-triphosphate (UTP) and adenosine triphos-
phate (ATP), regulate mucin secretion in middle ear epithelial cells. In the present study, we examined the effects of purinergic
agonists on Ca’" influx ([Ca’"]i)in normal human middle ear epitheliall (NHMEE) cells. We also examined the effect of
caffeine, an inositol 1, 4, 5-triphosphate (IP;) inhibitor, on UTP induced [Ca2 71’ and mucin secretion in NHMEE cells.
Materials and Method : NHMEE cells were stimulated with various purinergic agonists, such as UTP, and [Ca2 *1i was meas-
ured using a miniature double perfusion chamber. UTP-induced mucin secretion was quantitated by immunoblotting assay.
Results : The determined order of purinergic agonist potency with respect to [Ca’*Ji was ATP=UTP=2-MeSATP=ADP==>
adenosine. UTP-induced mucin secretion was inhibited when the intracellular Ca®" was removed with 2-bis (2-aminophenoxy)
ethane-N, N, N’, N’-tetraacetic acid-acetoxymethyl ester. Caffeine suppressed UTP-induced [Ca’i, and but inhibited UTP-
induced and constitutional mucin secretion. Conclusion : Our results suggest that caffeine may have a therapeutic effect in
mucoid otitis media by suppressing mucin secretion. (Korean J Otolaryngol 2006549:263-8)
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Fig. 1. Mobilization of intracellular Ca2* by purinergic agonists in
cultured normal human middle ear epithelial cells.
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Fig. 2. Immunohistochemical analysis of normal human middle
ear epithelial (NHMEE) cells using antibody against the P2Y;
receptor. NHMEE cells showed positive immunofluorescent re-
actions in the apical and basal cell layers (A), whereas, neg-
ative conftrols, which were freated with anfi-sense peptides,
showed no immunoreactivity (B).
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Fig. 3. Effect of intracellular calcium depletion on mucin secre-
fion in NHMEE cells. Intracellular Ca?+ was depleted by adding
50 4 M 2-bis (2-aminophenoxy) ethane-N, N, N', N'-tetraacetic
acid-acetoxymethyl ester. This treatment suppressed both UTP-
induced mucin secretion and constitutional mucin secretion.

1 Units

8
g
$
©
2

- | 150 sec

0.

== 100u M UTP
[0] 10 Jo[20 Jo] 4 | o

[ o [

‘ mM caffeine

Fig. 4. Effect of caffeine on UTP-induced Ca2* mobilization in
NHMEE cells. Caffeine suppressed UTP-induced mucin Ca2* influx
in a dose-dependant manner.
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Fig. 5. Effect of caffeine on mucin secretion in NHMEE cells. Caf-
feine suppressed UTP-induced mucin secretion in NHMEE cells in
a dose- dependent manner (A). More than 10 mM of caffeine
also suppressed constitutional mucin secretion (B).
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