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(Regular Article)
A mouse model of glottal closure for the treatment
of breathlessness and hoarseness

Hiroaki TADOKORO, Taro SAIKA, Hirotaka HARA

Department of Otolaryngology-Head and Neck Surgery, Kawasaki Medical School

ABSTRACT In addition to inflammatory and neoplastic lesions, hoarseness can also be
caused by vocal fold muscle atrophy and recurrent nerve palsy associated with aging and
muscle diseases. The inability to speak well leads to a drastic decrease in communication
ability and quality of life (QOL). The pathogenesis differs depending on the disease, but
the residual glottal gap caused by inadequate glottal closure during vocalization results in
hoarseness. There are various treatments for hoarseness, ranging from conservative to surgical
treatment, but they are highly specialized and are only available at limited facilities, limiting the
number of patients who can receive treatment. Therefore, minimally invasive, highly restorative,
and highly versatile treatments are desired. To develop new therapies, including regenerative
medicine, the establishment of a mouse model of glottic atresia is necessary.

In this study, we created two models of glottic insufficiency in C57BL/6 mice: a neurogenic
model of recurrent nerve palsy and an age-related model of glottic insufficiency. The purpose of
this study was to clarify whether the mechanism of glottal closure in mice is the same as that in
humans. In addition, we targeted myostatin (Mstn), a molecule that inhibits muscle hyperplasia,
and evaluated the vocal folds, including the internal laryngeal muscle, in mice overexpressing
mutant Mstn (mutant Mstn tg mice). This mutation causes systemic muscle hyperplasia and
allows investigation of the possible clinical application of Mstn inhibition, which was also
examined.

In the mouse model of recurrent nerve palsy, significant atrophy of the lamina propria muscle
was observed on the paralyzed side, compared with the healthy side, suggesting that the
mechanism of glottic insufficiency is the same as in humans and that this would be an effective
model. The mechanism of glottic atrophy in mice is the same as that in humans, also making it
a useful model. In the case of mutant Mstn tg mice, there was no significant increase in muscle
mass or muscle fiber numbers in the endolaryngeal muscle. Further, in the endolaryngeal
muscles, there was no significant increase in muscle mass or muscle fiber numbers; however,
there was decreased fat in the paralaryngeal gap, indicating that laryngeal fat metabolism is
also affected. (Accepted on October 15, 2021)
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