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Hyperproliferative Characteristics of Human
Middle Ear Cholesteatoma

Ju-Hyun Eum, Young-Myoung Chun and Keehyun Park

Department of Otolaryngology, Ajou University School of Medicine, Suwon, Korea

Human epidermis is a continuously dividing tissue, in which the keratinocytes gradually differentiate and
mature while moving from the basal cell compartment to the upper cell layers. However, cholesteatoma is
characterized by the presence of squamous epithelium invading the middle ear. This epithelium is believed to
have hyperproliferative properties. Using immunohistochemical techniques, we investigated the reaction pattern
of monoclonal antibody to PCNA and cytokeratin 16 as proliferating markers, and of monoclonal antibody
to cytokeratin 13 and DBA as basal cell markers in the cholesteatoma to determine whether the number of
proliferating cells is increased, and whether proliferating cells are found beyond the basal cell layer in
cholesteatoma.

The results were as follows:

1) When the tissues were stained with the proliferating markers PC10 and K8.12, the normal epithelium
of ear canal showed focal staining in the basal cell layer, whereas epithelium of cholesteatoma showed dense,
diffuse staining not only in the basal cell layer but also in the suprabasal cell layer.

2) When the tissues were stained with the basal cell markers KS-1A3 and DBA, both epithelium of the
normal ear canal and of cholesteatoma showed staining in only a single basal cell layer.

These results suggest that increased epidermal cell proliferation in cholesteatoma may be due to increased
proliferative activity in suprabasal keratinocytes as well as in the basal compartment.
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2) MOSANXE ¥ JINMEXE: IAGFAAEE,
A FA44dsh HYHoz el Yov FA7
o A 2L e e ofo] ZAkeht 24
S AT Zrbstel AT ZHelNE ARG 4
U AEZ LA Y Hghae] AEQl Proliferating
cell nuclear antigen(o]3} PCNAz} <F3hol] gt b2
gx]9] PC10(Novocastra Laboratories Ltd., United King-
dom)sh, A4, OhEM AT, AT AT B4 7
248 AF4LE Y B34 Aseld 0
e AolEAztel 160 that ghFE8Ael K8.12(Sig-
ma, St. Louis, MO)E A}-&3}%tl. PCI02 mouse mono-
clonal antibody 2 4] IgG2ao]m| PBSol] 1: 50282 3]4l4]
Z i K8.12%& mouse IgGl isotypeo]® PBSel| 1 : 2003
B A A A Agstich

7121‘1|§Jli‘7.§, B24E 9 AAddT A AN E

oAt AitSg BolyE Ao g UdeiA 9 DBA(Vec-
tor Laboratoncs Inc., Burlingame, CA)&} efjo}Alz]e}l =l
FF 499 71AFA WARY keratinocyte2] 7] A
AEAZZ dAYE AolEAE 130 Ui wZ
Z3hH)el KS-1A3(Sigma, St. Louis, MO)& A-£3lgt}.

DBA: PBSoll 1:2022 31433 KS-1A3S mouse
IgG1 isotypeo]™ PBSoll 1: 10092 3] A A|A A&
t}.
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g ZZ AP L xylene} histoclear®] E§t-go8¢l etz
(dewaxing agen)Z 44 60EoIA 134 38, 4 Lol
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40ENA 9B T oS ris-bufferz Ao 23] A
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burgh, PA)Z A2ollA 13 AA ¥, ek ZE 4
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3-amino-9-ethyl carbazole)@ 3t 1024 23)d| Ax =t
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Fig. 1. The staining pattern of ear canal(A) and cholesteatoma(B) epithelium using PC10: Positive staining was localized in the basal
cell layer of ear canal skin(A), whereas in cholesteatoma(B), there is dense staining of both basal and suprabasal cell layers(X200).
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Table 1. The result of stain using proliferating and basal cell

markers

Cholesteatoma Ear canal skin

B SB B SB
PC10 + + F -
K8.12 + + + -
KS-1A3 — - + -
DBA + - + -
B: basal cell, SB: suprabasal cell, F: focal staining
+: staining, —: no staining, =*: weak staining

Fig. 2. The staining pattern of ear canal(A} and cholesteatoma(B) epithelium using K8.12: Positive staining was limited to the basal
cell layer in ear canal skin(A), whereas in cholesteatoma(B), there is dense staining of both basal and suprabasal cell layers(X200).

Fig. 3. The staining pattern of ear canal(A) and cholesteatoma(B) epithelium using KS-1A3: Only the basal cell layer of cholesteatoma

is positively stained, as in ear canal skin(X200).
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Fig. 4. The staining pattern of ear canal(A} and cholesteatoma(B) epithelium using DB

k)

A: The basal cell layer of both ear canal skin

and cholesteatoma is positively stained, but there is weak staining in cholesteatoma(X200).

Table 2. The response of ear canal and cholesteatoma epithe~-
lium to proliferating and basal cell markers(n=8)

PC10 K8.12 KS-1A3 DBA
Basal cell 8/8* 8/8 8/8 8/6
Suprabasal cell /8 8/8
No response 2

*ear canal skin/cholesteatoma epithelium

™, PCIO(FPCNATHZEAES o] 83 Aol di=
Toll A Z|A A EFolut <kslA Fdlddl dHE L, 7
A GFSAEZNE Aol BA=A FIrt ol F
g FolAFE A= 7|AAEZA A4S
AEZF Bl A== Zo| F&=ck(Table 1, Fig.
1.

2) K8.120§ CHSt HbS: cytokeratino] &t ®h3-& 4b
#HH, K812 (JCKI13/16HFEFANE o] &8 Ao
Al tzFellA ZIAMEFe] F=EE Aol AAHA
o Fol|AFF 4= ZIAMEZH 7|AZFA
EFo] A= 7o) PHEJrKTable 1, Fig. 2).

2. 7IM NI ZX|E

1) KS-1A30f CH&t BH2: KS-1A3(3FCKI13HZ-23H4A)
2 o] 8% ANl WEFH Fo]ANFFE Aol
GsiAl 1A EFe] thFo g JME = Zlo] I
el (Table 1, Fig. 3).

2) Lectin0f] CHSt HF2: Lectinoll o3t wh-2-g AHy

oft

W, DBAE ©] &3 FAolA tlzgollA A NEFe]
d5o2 d4=e Zo| FAF o Fo|AFF 4
HollHE Z|HAEF] F& FASHHA FsiA G4
5= Zo] FHEck(Table 1, Fig. 4).

3. ZNEEO YME

BaelelE Aue ATFAALS FAANEA o
e g2 83 EFolA velged, FolAFF &
A9 HgFARA L} ZIAMEAZA dF w2
DBAS| 7§ 2¢flollA] W3S HolA Yw HFE A
st 25 w33 YERH Sl ch(Table 2).

g7t FHHE
%oz SAHQ AHEFH4EE Holt oz @
AA Qe ol HhEA Aol BAY F Uk 7]
oz Z4HoR F458% 7HU AAAEZ 3
M FASEE AU, FAYTIAE S5l
E AAGEAER] HEe FASAL AAAY
e AHATZe 429 G437 5 AE 4

A= A5He g Liete =F oz J|A
Fotx e 7IAAET] FAFHE 7HAY J)AA
7} 3t ASHHA 1A 4Fog olgsA
o ZAAE AT FolAFFH FAS vBLH
oS4 FAE SAFA £Adeg Holy A
A ARAEZFL FLFE FAH HdFAe] F
2 7IASGFAZAA o) FojFt: Bart U’ =
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(indicator)& = 7FX|7} e} o]F cytokeratin® 4] E9]
z 4% TA%te AHAYESF 40014 67 kilodal-
ton(kd)e] EAFE Ze uFEA9 F7HAl Alnter-
mediate filament) 24, 2xQ1 &2l gel A7) d %S E3)o]
oF 197}2)2] QA %3] cyokerating Halal] W 4 ¢l
on" ol5e A s}(charge)oll whe} AHA(acidic, A or
type D3} 47]4 (basic, B or type I) o}z FEHc}.
cytokeratin®] 43 A7|A oltz 2EQ WA A,
mRNA  hybridization, peptide-mapping2¥4}t =l olu] =4t
Ad%ol Az dE Aoz A YU axe =
= R 2A 10714 AXe] o139 cytokerating-
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Aguith thekste] B ATFolAE 10 ugmlslA 500
ugmi7tA ofel FEZ M ARE AWsto] 7t we
AUHE Holwl Wi o u|Holx weg Holx o
£ FEQ 250 ugmlz H4He] Ak B A7
oA BASoIE FoZANAE Dol A HE Sl
T GAEE o) BAHYCH FolAFE Aol
£ ARAMEZeNT oksbll FAsEE Aol B
ot FolAFE AWNE Agslols 4wz
FARA ARAEZo] FEE AR AE SJuld
o},

PCNAY 1978 Miyachi So| #AAAZubadg
X

A E ubAslE o] nuclear antigen$ PCNAZ L H 23
WHEARY, olF BravoF o] FA M T4 So|Fo
W EE A HS s cyclinolgt HER
t] MathewsS°2 o] PCNAS} cyclino] Y A9l
o2 =d3lgdcl. POCNA: Hxlgk 36 kde] DNA
polymerase-delta®] H.zghwlog Gl ZX/|Xe] o]
w7 Agbste Syle Hag Egsie] G2 g MY
ol Ztagdtm FEA Yov®®, AL 42 of
A7l ARH 9485 3, AEe FAFEE &
FERE W] YFo. PCNAE %t Het
9 ANAAE, v, F4, 3 185 FLF4Hl e
AEoA FAE®, ZA4F 5l we} PCNAY &
o] dZA uehdczm deix Yok PCNAY level>
AES) ZA4us AW™doz Be] ol FA
AE ZHAE wlg e ool Ealsh} SHek
AZoA Zrkste] AL ZHARE BHY + Yt
AEZ AAAG FYH™. PCNAS ZHAsie e
2 Garcia3g sl FEeljzzoz JPCNALGZEY
A5 o] 2%t semiquantitative immunocytochemical analy-
sis7} flow cytometric analysisol] B|3] Zhghslsr WAl o]
9= A=Y wolgtn Rt FuldlAE e
3 ZojzA o F FPCNATHZEZAE o] &3] PCNAE
AN Ryt Yo B dega FaeelE 43
ZA A 7NAAESFS dFoAgt kA FdlTdl
AAElE Aol JRE|YPon] Fo|AFZE AzdAE
ZNAAES Abtat AR FFAESZ] AAEE Zo]
HAE et o]E Celisse] AAE uis} o] A4H
A Auz= e AL FAFHE 7R 7AAEF] 4
B A Ento] FAS sl didol FolAFF Fu=F
9 A% ZIAAES Auto] FAS 3 FALFTAE

ZAE FAe ATFol EARHE A g

2 e koo

o}.

FolAEE 43l zA7 HAslolE FuzHL Ho
ZANES} ANAANIAEE o] gote] Wz 3oy
AU AP AHE EA B Fo)NFREL H
Z4¢ Hol: 4ulhgold olay oA H4
Moz ZASAS AR AMNEZY FzAww
ohuet Aol ZAE UL AL AALEAE
29 FrhEAel FlQdehe Aoz Az,

E<| g

AFA+ cytokeratin 137} 16 2 PCNA)] tigt o=
E3AI8l DBAE o] &3l FolTEF MHAG FolA
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o g3 2 AAE At

1) FGEAAEE PCIOF} K8.128 Af3to] A3t
v Jgelol = z=F oA JAAEFe| REHoR
AE el Hhele, FolAFF 4 zF A= 7IAA
EZ A3 JAZFSAES 27 dA4Ed
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g ol BAelo|lx A FolAFF HI A4 B
5 A A EZ ol Fo= )
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