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Background and Objectives] Cholesteatoma is characterized by the hyperproliferation of
keratinizing squamous epithelium in the middle ear cleft. This study was performed to elucidate the
role of EGFR(Epidermal Growth Factor Receptor) in the hyperproliferation of chole-steatoma
epithelium by mRNA in situ hybridization and immunohistochemistry.

Materials and Methods[] Cholesteatoma tissues from 34 patients with cholesteatoma were
obtained during tympanomastoid surgery. A synthetic oligonucleotide probe labelled with
digoxigenin at the 3’-terminal was used to hybridize the mRNA encoding the external domain of the
human EGFR. A monoclonal antibody recognizing an epitope of external domain of the EGFR was
used in a streptavidin-biotin complex technique.

Resultsl] mRNA in situ hybridization using EGFR synthetic oligonucleotide probe revealed the
strong positive signal of EGFR mRNA in 18 out of 34 cholesteatoma cases. The EGFR mRNA was
located mostly along the suprabasal layer as well as the basal layer. However, normal skin tissues
showed weakly positive signal only in the basal layer. A heterogeneity in the expression of the signal
was also found in different parts of the same cholesteatoma samples. Expression of the EGFR mRNA
was observed in the immune cells in the stroma of the normal skin samples and also of the
cholesteatomasamples. Immunohistochemistry for expression of the EGFR protein using EGFR
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monoclonal antibody showed a strong positive expression of the EGFR protein in the whole layers of
the thickened squamous epithelium in 15 cholesteatoma cases. Control skin cases showed weakly

positive signals only in the basal layer.

Conclusion] The hyperproliferation of the cholesteatoma epithelium is possibly induced by the

overexpression of the EGFR in all layers of the cholesteatoma epithelium. However, other growth
factors seems to influence the hyperproliferation of cholesteatoma epithelium. The expression of
EGFR mRNA or EGFR protein by the immune cells in the subepithelial stroma was also found in
cholesteatoma samples, along with some normal skin samples. (Korean J Otolaryngol 400 11, 1997)

KEY WORDS[ Cholesteatoma - EGFR mRNA - EGFR protein - In situ hybridization - Immuno-

histochemistry.
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Fig. 1. Hematoxylin and Eosin stain. Due to hyperkeratosis, the epithelial layer of cholesteatoma is thickened

markedly. The subepithelial connective tissue is infilfrated by the immune cells. Original magnification

x 100(a), x 200(b).
O
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F|g 2. In situ hybridization using synthetic ohgonucleo‘rlde probe Iobelled with digoxigenin. In cholesteatoma,
strongly positive expression of the epidermal growth factor receptor mRNA in the pattern of diffuse cyt-
oplasmic staining was observed along the whole layers of the squamous epithelium. Original magnifica-
fion x 100(a) x 200(b).

Table 1. Expression of EGFR-mRNA by in situ hybridization

Location of Cholesteatoma(n=34) Control skin tissue(n=7)
expression S+ + — S+ + —
Basal layer 18 7 9 3
Suprabasal layer 18 5 11 0 7

++0 Strongly positived +0 positived —0 negative

O
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Fig. 3. Immunohistochemistry with streptavidin-biotin complex technique using a monoclonal antibody recogni-

zing an epitope of the external domain of the epidermal growth factor receptor. Strongly positive expr-
ession of the epidermal growth factor receptor protein in the pattern of linear cell surface staining was
observed along the suprabasal layer as well as the basal layer of the cholesteatoma epithelium.

Original magnification x 100(a), x 200(b).

Table 1. Expression of EGFR-mRNA by in situ hybridization

Location of Cholesteatoma(n=34) Control skin tissue(n=7)

expression 4+ + — 4+ + —
Basal layer 15 4 15 0 4 3
Suprabasal layer 15 2 17 0 0 7

++0 Strongly positivell +0 positived —O negative
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Table 3. Comparison of expressions between in situ
hybridization and immunohistochemistry in
34 cholesteatoma cases

In situ hybridization

Method
++ + -
) ++ 11 3 1
Immunthsfo— 3 9 1
chemistry
- 4 2 7

++0 Strongly positived +0 positived —0 negative.
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