Review

online © ML Comm

Korean J Otorhinolaryngol-Head Neck Surg 2013;56:749-53 / pISSN 2092-5859 / elSSN 2092-6529

http://dx.doi.org/10.3342/kjorl-hns.2013.56.12.749

Endogenous Stem Cells in the Ear
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Basically stem cells have characteristics of multi-potency, differentiation into multiple tissue
types, and self-renew through proliferation. Recent advances in stem cell biology can make
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identifying the stem-cell like cells in various mammalian tissues. Stem cells in various tissues
can restore damaged tissue. Stem cells from the adult nervous system proliferate to form clon-
al floating colonies called spheres in vitro, and recent studies have demonstrated sphere for-
mation by cells in the tympanic membrane, vestibular system, spiral ganglion, and partly in
the organ of Corti. The presence of stem cells in the ear raises the possibilities for the regen-
eration of the tympanic membrane & inner ear hair cells & neurons. But the gradual loss of
stem cells postnatally in the organ of Corti may correlate with the loss of regenerative capaci-
ty and limited hearing restoration. Future strategies using endogenous stem cells in the ear can
be the another treatment modality for the patients with intractable inner ear diseases.
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Somatic Stem Cells in Human Ear
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Fig. 1. Isolated & cultured somatic stem cells in the human ear.
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Fig. 2. Cultured cells from guinea pig tympanic membrane after 3
passages in neurosphere medium (x200). Bromodeoxyuridine
(BrdU, red, A) & nestin (green, B) staining for neurospheres. Nu-
clear staining by 4,6-diamidino-2-phenylindole in blue (C), Neuro-
sphere co-expressed both markers, BrdU and nestin (merged, D)
[Park KH, et al. Korean J Otorhinolaryngol-Head Neck Surg 2008;
51(1):28-32].
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Fig. 3. Gene expression of undifferentiated human tympanic mem-
brane somatic stem cell (nTM-SSCs), SSC-derived spheres and
sphere derived from neurons (Spa-NR) cultured for 21 days. Un-
differentiated hTM expressed inner ear developmental markers
BMP4, BMP7 and nestin. SSCs derived sphere and sphere derived
neuronal cells were strongly expressed and up-regulated not only
inner ear developmental markers but also neuronal and hair cell
markers compared with hTM-SSCs (Park KH, et al. in reviewing,
2013). GAPDH: glyceraldehyde-3-phosphate dehydrogenase,
BMP: bone morphology protein, NF: neurofilament, TRPA: Tahoe
Regional Planning Agency, MAP: microtubule-associated protein,
GFAP: glialfibrillary acidic protein.
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Fig. 4. Immunofluorescence staining of neurosphere from guinea pig spiral ganglion ><200) Bromodeoxyuridine staining (A). Nestin

staining (B). Nuclear staining by 4,6-diamidino-2-phenylindole (C). Merging of A, B and C (D

Head Neck Surg 2009;52(2):129- 33]
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