Korean J Otolaryngol 1998;41(4):425-429

AFEAT A ApoptosisE &3 AE AFE7)A

00000 0000 00000000,' 00000 0000 000000002
00000 0000 oooooooo?®

3 1 =1 =13 51 =12
EE el gey gaE . 4wl

Mechanism of Apoptotic Cell Death in Cholesteatoma Epithelium

Hong-Joon Park, MD, PhD', Keehyun Park, MD, PhD', Bo Hyung Kim, MD’,
Yun Hoon Choung, MD' and Myung-Hyun Chung, MD, PhD’

'Department of Otolaryngology, Ajou University School of Medicine, Suwon, *Department of Otorhinolaryngology,
Yousei University College of Medicine, Seoul, *Department of Otolaryngology, Kunkook University College of Medicine,
Chungju, Korea

ABSTRACT

Background and Objectives[] Accumulation of keratin debris in the middle ear is one of the characteristics of the choles-
teatoma. It is related to increased rate of cell death and differentiation of keratinocytes compare to normal skin. This kind of
cell death is known as apoptosis. In this study, we plan to investigate the apoptotic cell death and expression of Fas in both
normal and cholesteatoma epithelia. Materials and Methodsl] Seven cholesteatomas and retroauricular skins were obtained
from patients undergoing middle ear operations. Detection of the fragmented DNA in apoptosis was done by in situ TUNEL
methods and agarose gel electrophoresis. For the morphologic confirmation of apoptosis, transmission electron microscopy
(TEM) was done. Immunohistochemistry was also performed for detection of Fas expression on the tissue. Results[] In
TUNEL staining, many positive staining nuclei were observed in upper layers of cholesteatoma epithelium whereas a few
positive cells were found on the granular layer of retroauricular skin. Typical “ladder pattern” was seen on the gel
electrophoresis of the genomic DNA of cholesteatoma. On TEM study, we observed condensation of chromatin in the
keratinocytes of the cholesteatoma epithelium. Immunohistochemical studies revealed that Fas protein was expressed in all
layers of cholesteatoma epithelium, while retroauricular skin showed weak reactions only in the granular layer. Conclusion[]

We confirmed that increased apoptosis and up-regulated expression of Fas in cholesteatoma epithelium. Since Fas is known
as apoptosis triggering protein, the authors suggest that accumulation of keratin debris is due to increased apoptotic cell death
and further investigation should be needed about the mechanism of cell death in cholesteatoma. (Korean J Otolaryngol
1998:41(4):425-429)
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Fig. 1.

TUNEL staining of retroauricular skin and cholesteatoma eplthellum. AIZI Nuclel of frogmenfed chromatin are

presented in the granular layer of retroauricular skin (x 400) (arrows-keratinocytes in apoptosis) BO Increased number
of TUNEL positive nuclei are observed in upper layers of the human cholesteatoma epithelium (x 400). SE-epithelium of

retroauricular skin, CE-epithelium of cholesteatoma.
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Fig. 3. Agarose gel electrophoresis of gen-
omic DNA from cholesteatoma epithelium.
Distinct pattern of fragmented genomic
DNA is observed in 1.5% agarose gel elec-
tfrophoresis with ethidiumbromide staining
(Left lane, 100 bp DNA markerQ Right lane,
Genomic DNA of human cholesteatoma
epithelium) (arrows-typical ladder patterns
of fragmented DNA).

Fig. 2. Photography of tfransmission electron
microscope of the keratinocyte under apo-
| ptotic process in cholesteatoma epithelium.
Condensation of the chromatin can be obs-
4 erved in the keratinocyte (Scale bar, 1.7 y m).
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Fig. 4. Immunohistochemical staining of normal retroauricular skin and cholesteatoma epithelium using polyclonal anti-
human Fas protein antibody. The reaction was done with avidine-biotin-peroxidase complex and AEC. AL Weak positive
staining can be seen only in the keratin layer of normal retroauricular skin (arrows). BO Positive reactions can be found in
entire cholesteatoma epithelium (x 400) K-Keratin debris of cholesteatoma, CE-cholesteatoma epithelium.
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