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Water and electrolyte channel proteins in the mucous membrane 
of the middle ear are involved in the accumulation and reduction 
of fluid in the middle ear. The aquaporin (AQP) water channels 
are integral membrane proteins and members of a larger family 
of major intrinsic proteins that form pores in biological cell mem-
branes. AQPs facilitate the transport of water between cells, while 
preventing the passage of ions and other solutes [1]. The expres-
sion levels of individual AQPs vary among species and animal 
models, and 11 AQP members (AQP 1–11) are expressed in the 
mammalian middle ear and eustachian tube. 

Fluid accumulation in the middle ear and eustachian tube, 
which is a pathological feature of all types of otitis media, causes 
edema that in turn leads to tissue inflammation, and the likely 
involvement of various AQPs. Because AQPs regulate water lev-
els in the middle ear, decreased expression of these proteins 
would likely result in excessive accumulation of fluid in the mid-
dle ear cavity, thus causing persistent otorrhea. A recent investi-
gation of the expression levels and role of AQPs in patients with 
chronic otitis media (COM) with otorrhea, published in Clinical 
and Experimental Otorhinolaryngology by Kim et al. [2], found 
that the mRNAs of AQPs 1–6, 8, and 10 were expressed in in-
flammatory tissue obtained from patients with COM, with or 
without otorrhea. Moreover, AQP 4 and 6 mRNA levels were 
significantly lower in the otorrhea group in this study.

Various pathophysiological findings have been reported in pa-
tients with COM, including biofilm formation in the middle ear, 
increased levels of the chemokine interleukin (IL)-8 in middle 
ear effusion, increased levels of the inflammatory cytokines tu-
mor necrosis factor-α, IL-6, IL-1β, and interferon-γ in the middle 
ear mucosa, and bony destruction [3-6]. The study by Kim et al. 
[2] suggested that decreased expression of AQP mRNAs is asso-
ciated with otorrhea in patients with COM. 

To date, a total of 15 studies have assessed AQP expression in 

the middle ear and eustachian tube in rat, mouse, and guinea 
pig models, and in human patients. The findings of these studies 
suggest that AQP expression varies according to species and tis-
sue type. Moreover, the expression levels of AQPs differ accord-
ing to the presence or absence of inflammation. Although AQP 
4 mRNA expression has been observed in normal human mid-
dle ear epithelium, AQP 4 expression may be associated with 
middle ear and eustachian tube pathology; a previous study 
found that AQP 4 expression in the middle ear may be regulated 
by the condition of the middle ear [7]. Few studies have as-
sessed AQP 6 expression in the middle ear and eustachian tube.

In contrast to their earlier finding that the expression of AQPs 
was increased in patients with otitis media [8], reported that 
AQP 4 and 6 mRNA levels were significantly lower in COM pa-
tients with otorrhea in the study by Kim et al. [2] Both increases 
and decreases in AQP expression may negatively affect fluid 
regulation in the middle ear. Additional studies are needed to 
clarify the cause and effect relationships between AQP expres-
sion and middle ear and eustachian tube pathologies including 
otitis media and COM.
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