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Detection of Human Papillomavirus and Expression of p53, c-erbB-2 Protein
in Inverted Papilloma of the Nasal Cavity and Paranasal Sinuses

Jae Shik Cho, M.D., Joon Baik M.D., Sang Chul Lim, M.D.,
Yeon Cho, M.D, Je Hwan Yoon, M.D.,
Duk Jung Seo, M.D., Chang Soo Park, M.D.*

Department of Otolaryngology and Head & Neck Surgery, Pathology,” Chonnam University Medical School,
Kwangju, Korea

Background : Inverted papilloma (IP) of the nasal cavity and paranasal sinuses is a benign neoplastic con-
dition that can be associated with squamous cell carcinoma (SCC) . Several studies have indicated an etiologic
role for viruses in the development of inverted papilloma. And it is necessary to find out the significance of a
biologic markers such as p53, c-erbB-2 to predict the malignant potential. The purposes of this study are to
detect HPV in inverted papilloma of the nasal cavity and paranasal sinus, to examine role of HPV as an
etiological agent, to examine the relationship between HPV subtype and malignant transformation of inverted
papilloma, and to investigate the relation between expression rate of p53, c-erbB-2 and HPV in recurrent or
malignant transformation cases.

Material and Methods : Thirty two cases of inverted papilloma (IP) in the nasal cavity and paranasal sinuses
were reviewed and classified into 3 groups ; simple IP, IP with dysplasia group, IP with squamous cell carcinoma
group. Paraffin embedded achival tissue was used in this study. The HPV was detected by in situ hybridzation
(ISH) using HPV type 6/11, 16/18, 31/33/35 DNA probes. Expression of p53 and c-erbB-2 was examined by
immunohistochemical staining.

Results : 1) The HPV was detected in 6 (19%) out of 32 cases. 2) The HPV 6/11 was dectected in 4 out of
21 cases of simple IP, HPV 16/18 in 1, HPV 31/33/35 in 1 out of 8 cases of IP with dysplasia respectively. 3)
The positive expression of p53 was 13 cases out of 32 cases ; 2 out of 21 cases of simple IP, all of 8 cases of IP
with dysplasia and 3 cases of IP with squamous cell carcinoma 4) The positive expression of c-erbB-2 was in
24 out of 32 cases ; 16 out of 21 cases of simple IP, 6 out of 8 cases of IP with dysplasia, 2 out of 3 cases of IP
with squamous cell ca. 5) The recurrence of IP occurred in 1 out of 6 cases of positive for HPV, in 4 out of 26
cases negative for HPV. 6) The recurrence of IP occurred only in positive cases for p53. 7) The recurrence of
IP occurred in 4 (17%) out of 24 cases positive for c-erbB-2, in 1(13%) out of 8 cases negative for c-erbB-2.

Conclusion : The p53 expression was associated with Inverted papillomas exhibiting evidence of malignant
transformation. Also, there was a correlation between the p53 expression and recurrence.

KEY WORDS : Inverted papilloma - HPV - p53 - c-erbB-2.
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7] o] AAFEo]l ARE ] govt ok #As]
HHA A Atk ey RN S5 WHEe] o
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Fig. 1. In situ hybridization for HPV 6/11 reveals positive reaction
in nucleus of squamous epithelium of inverted papilloma
(x100).
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Fig. 2. In situ hybridization for HPV 16/18 shows positive reaction
in the nucleus of squamous epithelium of inverted pa-
pilloma (< 100),

Fig. 3. In situ hybridization for HPV 31/33/35 reveals positive re-
action in the nucleus of squamous epithelium of inverted
papilloma (X 100).
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2% 9
1) In situ hybridization(ISH)&l 23t AREFH|
A HE

Aol o]&3 ek AW AFe st ¥uaE 5
pmTFAR 94 HHEE 5] probe—ongdlo| Lo &
A7 & 53] AZAAY. 949 A FAHL probe—
ongfo| =e Btfjo] A7]5= capillary gap actiond] Q92E
©0]-8-3F Microprobe Immuno/DNA 47] (Fisher Co) &
o] &35tk

probe—on&gle| =) Hatg 2A& 110C)A Autod-
ewaxer (Research Genetics) ol 254 4 yHEslo] & 3}
2 S AR F, A2904 Absolute alcoholE, 110¢]
A ribonuclease®l 187 x=&A1Z) F YAAA peroxidase
£ 9AE 302 Endo/Blocker (Biomeda M—69) & 2
®BZF 52 AZth #ade] Z w2E = QIEE R E
241 Pepsin® 2 11014 70%7 ¥3x) 3 & formamide
(Amersco, Solon, Ohio) & thA] 283F Bx] XAtk Nick
translation®] ¥ probe?l UFFF vlolH A 6/11%, 16/
183 9 31/33/353 probe (Krea tech)E hybridization
cocktail 2 A3l 110 A 95, 85, 65, 45 7HX] &)
ARl FEo WA 25 #3le] F7F F7he] A2
e W17 FHA hybridizationd AATh Hybri-
dizationo| ¥l H]Eo]d AL ¥ probeE AAT 53
O F 2XSCCE FAF AFFFHlolz3i~ DNAE AEs}
71 8138 A&AY streptavidin—horseradish peroxidase
(HRP) ¢l 45914 633+ ZEAIATh Fdurse #3e 9
3] 3—amino—9 ethylcarbazole (AEC) & 45914 1027F
22 AIFT) hematoxylin® & thz G488 A)18Y8}ka crystal
mount (Biomeda) ¢ & dvj3h oz A3t o
ZTo A= o] A QYW 539 neat 3Rt
SEFE AR v Fohe ARSI &4 xTeR
+ probe diluent (Research Genetics, Huntsville, AL) %
oF RXAZ ZEE AYf o] &33ich

A dxTozE AGFFHlole s 7o) g A
HozA AFFFulolE A 6/112 condyloma accumin-
atum, AF-FFrlol#A 16/18, 31/33/35% uterine cer-
vix dysplasiag ©]-&5}ich

2) HAZTASIoN Mg 0|83t p53 W c-erbB-2 WA

Ade] o]&-gt et AR A deld TS
S5umFARE A% HAHE THES probe~on&efol =) 7
A F FE3] A2ARAT 449 A 382 probe—on
sefo|Zof o] A7) capillary gap actiond] 93 &
©]8-%+ Microprobe Immuno/DNA 94%7)(Fisher Co)&

o] 433t vt Hyo] iy &ejo|E Euetus)
o} S AR F p5b3<e) A9+ microwave oven(d
AARJAA) & o8 AAE AZE AAAAE o] 83 H
AL 10mM, pH6.0 citrate buffer”} @31 vlo]#Hef g3}
A& AR fY EHIEE €I, olF ARHRIA ] ¥
750wz ZAs 787 7FEEich p53e] LAk AL
Mouse anti—human cellular phosphoprotein p53{clone :
BP53.12, Zymed Laboratories, USA)& 1 : 5022 3|4
3l c—erbB—22] 7-9-= AARIQAE o]&-e #HS A
2A] &1 c—erbB—2¢] YAFEAR! c—erbB—2 Monoclonal
antibody (Triton diagnostics, USA)E 1 : 200 2 3|43}
o] 4504 1583 A F dFhoz Nojuqict. o
gAY AEE AT JAFAL biotino] #FE anti-
mouse IgGE ©]§3}9] 4504 78I A7 S5
07 A& U} streptavidine—alkaline phostphatase®] 7
1 AT ke & 98 Fast Red TR
salt2 4594 1027 L8AZT), hematoxylin® 2tz
Aas- AJ3E}I crystal mount (Biomeda) 2 343 & ¥
njFd o7 A3 RT oA E u7FAge] AF ¢
A 59 v} BAEEFE QA v FL-E AR
3l o4 EreEE GAAL YAEA tiA Primary an-
tibody diluent (Research Genetics, Huntsville, AL) & &
AAZ REES HE e o]g3hy Y UZTLEE P53
TAE B89 A9 C—erbB—27} hIHEHE &
o]tk p53ee] tjgh AAe]
of A Ho] e HMEE 7|EoZ 3
3 | Ao AHoxw AN olF HJog, T
o] FFT ALY B QAR o S0 W
Rk c—erbB—20] thg FA WL MEo] A4
G AF FHJow WA

°F

153

e

©
N
»

o

59 %A &4 BAL chi—square test, Fisher’s
exact testZ 0] €3818.01 $94FL p<0.05% 3k

4 4

. O
AHEEE 27404 6847A12 50t T H
FAYE 55400 AIRTE A 3281F 24 209,
HEZ FnlE 9.6 1 10)91t 328lF D HhEA
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2. SAFFEHOIHA HE
ISH£ 0|43 QlgFEnlo|HA A A= wAA &
% 328% 684 %ﬂ‘j’dolﬂ W) z2)8ha Ko

[q.% ARFEuto)g A & FA3 Table 13} 72t}
o BN RS 212% 48 (19%) A QA-A-FFut
olgiA 6/11(Fig. 1)o] A% HYoH, AX o|¥4FE

R A A 89% 22(25%) oM Af7Erto]
22 16/18 (Fig. 2), Af-FErtol2i2 31/33/35(Fig. 3)
o] A&

Table 1. The detection of HPV in patients with inverted pa-

pilloma
HPV HPV type

Histopathology ~ No  Positive(%)  6/11  16/18 31/33/35
IP 21 4(19) 4
IP with dysplasia 8 2(25) 1 1
IP with SCC 3 0(0)
Total 32 6(19) 4 1 1

IP * inverted papilloma SCC : squamous cell carcinoma

Fig. 4. Immunohistochemistry for p53 in inverted papilloma re-
vedls abundant and strong positive reaction confined
to the nucleus (X< 100).

Flg 5. Immunoh|s’rochem|s’rry for c-erbB-2 in The |nver’red pap-
illoma reveals strong positive reaction confined to the
cell membrane (< 100).

3. AREFHOIHAHEY Mo A
AfFERtele2t HER 68T 1A(17%)7F Adat
o} QgrEulo|y vt AEEX % 26d A 44
(15%) 7} Adg Hoj AfFFrloli2udls ApEae] §
Algr 227t Y3Ich(Table 2).

4. p53 ¥ c-erbB-29| BYE

p53(Fig. 4)& & vbaA 55 21495 281(9%), Al
To|PRFE U WA HTE gellg oMIskE B

3t g HbRAA F5E 3dE Ad(100%) oA o wH
& By oM c—erbB-2(Fig 5 @ kA 5 21
4% 168(76%), AXo)PF5E sukst v /5%
gd= 6, IS TS O Y /5F 3EF 2
A (73%) oA Fdukg-& Rtk weA D53% M=

EAgHoR fogt AHIA(<0.0DE
erbB-2+ xS} SAEA 227t Siﬁiq(Table 3).

5. po3LHI AjHme] IRy
p530) HA= 13#= 58(38%) 7F AL L p539]
)R] ke 19#Fe Aget E7F glo] ps3d W

o] ezt EAH FoF A4ABA (P<0.01)E HTt
(Table 4).

6. c-erbB-2Edint Ajgtuto] iy

c—erbB-27} ©E 248F 48 (17%) 7T AR
c—erbB—27} HAER &2 8% 18 (13%) 7F ALt
o] c—erbB—2¢} W] AT FAIEE 227t ¢t
(Table 5).

Table 2. The relation between HPV and recurrence in pati-
ents with inverted papilloma

Recurrence
HPV Positive (%) Negative (%)
Positive (N=6) 1Q7) 5(83)
Negative (N=26) 4(15) 22(85)

Table 3. The expression rate of pb3 and c-erbB-2 in patient
with inverted papilloma

No. of positive (%)

Histopathology No P53 c-erbB-2
P 21 2 9 16(76)
IP with dysplasia, SCC 11 11(100) 8(73)
Totai 32 13(40) 24(75)

Table 4. The relation between p53 expression and recurrence
in patients with inverted papilloma

No. of patients

P53 Recurred (%) Not recurred (%)
Positive (N=13) 5(38) 8( 62)
Negative (N=19) 0C0) 19(100)
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Table 5. The relation between c-erbB-2 expression and recu-
rrce in patients with inverted papilloma

No. of patients

c-erbB-2 Recurred (%) Not recurred (%)
Positive (N=24) 4(17) 20(83)
Negative (N=8) 1(13) 7(87)

7. AIRFEHIOI A} p532 TN HHA MigDe] Ay
dfFErlo|lg A AED 645 38 (50%) 1A p5b3
o] wg ¥, o] 381F 141(33%) A et Ausigich
8. ARFEHOIHALY c-erbB-2 FA REA M) A
oy :
JfFEne)eiAv AED 68F A (100%) A c—
erbB—27} @& =3, ©1F 181(17%) AWM At

=l

XEF

Syrjanen 570 wbAA HFF
HlolgAE A& 7]t ojdf #A BET e o
B2 AT =4 AfFFrtoleid o] HuH
At

AGFEutolgiAE ok 8000748 9712 ZE= DNA
virus2A FA7ER 65F oSl ofFo] dAHT 30F
ojdo] Aoy} Hute o) 3w} Bo] Q= A=
By HYlom zpgArYe] AfFEtoly At 7 &
Ho] Zom Ag AR 90%o) A AF-FEule]H
A DNAE 71 Quin 3oy $A4% Fgolxs 15~
50%8 5NN RFFulolglx DNAZF e s” Fo
9] AT upet #oFH= FEHlolB2ofE S 3T L.
2 UE F 3le b JFEte]ldA type 16, 18 A%
AZ o|FAFE, AT WA, A Av HEE S3e
ARZ AHFHERE ugFer sl ela-FFulold
2 type 31, 33, 35% AHuiskEelA 1] AE o]FA
& YD F5E YT, FFErlolE A type
6, 11& AF AUETot Y 775D Aol e
22 AY¥For Besr)’ PCR(polymerase chain re-
action) H< YIE7} Fof HlojgA DNAY ExjiRE
& Qo) A2 o FHofA no|H A7t A3t
A= Aol 3 & 5 sl

dhAe) ISHAn situ hybridization) ¥ Azy 3329
et RER ElolA NS A F QlojA &
o]do] e HArPHoln It HHE o8 F glo
o o}F AL AANEZE AV 7Fesid 2Ed AEg
ZAY A4 & Az EFAE gRlg Zo]

olth & 7= ISH(n situ hybridization) & ©]&3}od

A9 QAR AFTFE

M2

2

y

3% o
rlr

Aatgle), BEAAFEOl A ISHe 2Jgt Ql-FEnteld
X AL 10~75%AEE BaHy o B A4z
7} QI gFEnlolE A HAEL WAARFE F 3280F 63
(19%) WM AZEHo) 12 Hauxsel v 18] %4
oAl AZHU B AP EERelgAiE s A
PCRE AHEsigthd A& 80l o &4 23 HUg & A
oggt Algdrt A29 6dls b f7EelA
SFEIHA 6/113 43, AX 0845 E s v
A FEFN QfFEutold A 16/188, AFFEHe]
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Fajolg vt vk 550 99 AEN 9EE A
o7 AzEY A o)|ZASE Fuke v FFFelA
ARFEROIH A 16/18F 7 AfFEntolziA 31/33/35
o) gl o oA Ay MWL A& AEEA 7
& AA oty & § Qovt BRAELGE Tkt dof
A AEHA o ¥ B SEE oz 2APE IR
steleka AZEd,

oF b e olg] GAE ARRCE FAHA ALt
YR JPEE Yol Fixte] Holrt BAE Ao
2 A4, oy FAAE F A4 53] S B2 3
= AL 750 FuEd go] B HE FAAE(FE
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tivity2 7} transmembrane glycoproteing encoded}t
=0 o] AR REEHA HPoZA U] Fofsh=
Roz dEid Yu? F2 A wddriy 0. ¥
75 AR 46~60%01A4 FHATRE Hi%E §lo
1} ol =go] gl AAo|tHO, c—erbB-29} AT
Znlolg|Agke] AHEA disirE Rad Zlo] A gle
1} 19941 Tervahauta'®7} AL08 AFFEu|#H A
9} gyl HPAE HHoA c—erbB-27} 27 E F
FES BT 393 19974 RolandEPe Qf-5En0lg
2o &) o]d ATHR AZeA c—erbB-27} LHER
& Ru3haA Af5ErlolEA type 16, 183 AATAl0)
e AARIgTE =3t Cheon T2 789 Wby

ro

X

-

("
o
2
T
T
o2
o
2

- 166 —



AR F7E FoAA Hgstd A 55 24l
c—erbB—27} W9-& B3} c—erbB—29] 2o vt
o WA ] oMIEE Adshs At ddkar A
}\

At & 95 Ay de A F5F 2145 68,
AE o)FYTE TR WA 7 8 e%l—g 64, oHdzt

& Fukst vbaA 8-5F 395 28l90A c—erbB-27F &
@xo] oMYBtE sk AAEA TFsAS A B
Ut E3E QIFFFHlolE vt AER 63T Aol
c—erbB—27} LA T o]F 1A Aol A/F
Fulo| A8 c—erbB-29] FA| WA Authe] Aluat
AE FH8H Zaqlch

FokolAl FAAK] p53e- 179 G ] Te(17p13)
of AXsta AEF7IY FHel| BAsle AHxQ Fl}
A= °x4xP°>i a APEOI p53m“% 53kD

5 tﬂolgc w3k,

, A5 ,_i?.}, FAHESE TS U] A4

pb3°] 0%31 A L]

bl 4 Kol 298 AES ke AL 2w]shy o]
= ¥

FAALIY ZBLE FAA DEE DAt ol 4

21@“—5 29,
W E sl sk e
g 3T Aol 01 p53%
= st oR o Aad (p<0.01)7} A
ZHagth Werness 5% DNA 9 ulol@]Aql
FuRolE2 type 169 E67F 9 ] whdjal p53
583 sol 1 /)5S HRYEA Fnae] B
o Sgleh AAE FAY IR T S
okl A% AorA B 2 HH A
S A s 5 R 2k gl
3715 WHellA pb3e] IpEES
T BEA m gl B ATelMs
Hloj2i27t FAlel 2dd 397t 38 Slglom 01%
1A g 2o QAF-FFuol2i e p53e] FA] 2
A AR FARAE THE A3t 8
34 B AR FaaAe 3
Hlol 2 kel AdAdol] chsy
Ata @k

i ofN

ol

S~

o3
o,
tlo ox X o

o e 4
{e3
o jn i
o
.
of
g

Do 2L 5o oo 2 K
Eﬂ_n_\%nLFP.L'
;2031210
-,‘1@ H“

0\-)&

9 Be A7} Bes

2 £

Nk
AAZA

o WA 7Sl ISHS S8 9l

21T Eut]E A0 O B Qg FERl

2 obgel M oMdste] S AL WA
2 GAe E3) p53, c—erbB-29] HAARE ZAltT
AF-FEutole 2 HEF} pb3, c—erbB-29] A &
:",_]-74]% _Er/\ SR ;Hul» al °“‘"§]—E ﬂﬁﬁﬂ(ﬂ Th= 7}4\%
AT F A& AAA e st AR A3} ARFEH}
olgiat wZ @ FulEA WAshs WAy RFFO
A7) Fag 98 9 AfFEHRA o] e
2 TS AR v EEe A

AL %Ué%}xl 239tk Ed c—erbB-29} A
APNE FHHA ZFrh AT p5b39]

o o] UAT AAFAE Hol2
2 9k f5FY AFRER F-838kee A

[TE . o1 8EZ&plolg] A - ph3 - c—

References

1) McLachlin CM, Kandel RA, Colgan TJ, Swanson DB, Witterick
1], Nigan BY : Prevalence of human papillomavirus in sin-
onasal papillomas - a study using polymerase chain reaction
and in situ hybridization. Mod Pathol. 1992 ;5 . 406-409

2) Gaffey MJ, Frieson HF, Weiss LM, Barber CM, Barber GB,
Stoler MH : Human papillomavirus and Epstein-Barr virus in
sinonasal schnederian papillomas - an in situ hybridization
and polymerase chain reaction study. Am J Clin Pathol. 1996 ;
106 - 475-482

3) Underwood M, Bartlett J, Reeves J, Gardliner DS, Scott R,
Cooke T : C-erbB-2 gene amplification :© a molecular marker
in recurrent bladder tumors? Cancer Res. 1995 ;55 - 2422-
2430

4) Huynh AJ, Rosnah BZ, Masanor S, Yasunori M, Prashanta S,
Masahiko M | PCNA and p53 in epithelial dysplasia and squa-
mous cell carcinoma of oral mucosa : a marker for poor tumor
differentiation, increasing nuclear atypia and invasiveness? An-
ticancer Reserch. 1996 ;16 . 3059-3066

5) Nigro JM, Barker SJ, Presinger AC : Mutations in the p53
gene occur in diverse human tumor types. Nature. 1989 ;342 -
705-708

6) Syrjanen KJ, Pyrhonen S, Syrjanen SM : Evidence suggesting
human papillomavirus (HPV) etiology for the squamous cell
papilloma of the paranasal sinus. Arch Geschwulstforsch. 1983 /
53 2 77-82

7) Clayman GL, Stewart MG, Weber RS, et al :
omavirus in laryngeal and hypopharyngeal carcinomas - rel-

Human papill-

ationship to survival. Arch Otolaryngol Head and Neck Surg.
1994 ;120 : 743-748

8) Fouret P, Martin F, Flhult A : Human papillomavirus infection
in the malignant and premalignant head and neck epithelium.
Diagnostic Moleculr Pathology. 1995 /4 . 122-127

- 167 —



9) Semba K, Kamata N, Toyoshima K, Yamamoto T : A v-erbB
related protooncogene. C-erbB-2, is distinct from the c-erbB-
1-epidermal growth factor-receptor gene and is amplified in a

human salivary gland adenocarcinoma. Proc Natl Acad Sci USA.

1985 ;82 - 6497-6501

10) Field JK, Spandidos DA, Yiagnisis M, Gosney JR, Papadimitriou
K, Stell PM : C-erbB-2 expression in squamous cell carcinoma
of head and neck. Anticancer Res. 1992 ; 12 ' 613-620

11) Craven JM, Pavelic ZP, Stambrook PJ, et al : Expression of c-
erbB-2 gene in human head and neck carcinoma. Anticancer
Res. 1992 ;12 ©2273-2276

12) Tervahauta A, Syrjanen S, Syrjanen K : Epidermal growth factor
receptor, c-erbB-2 proto-oncogene and estrogen receptor expr-
ession in human papillomavirus lesion of the uterine cervix. Int J

Gynaecol Obstet. 1994 ;13 . 234-240

13) Roland PY, Stoler MH, Borker TR, et al : The differential expr-
ession of the HER-2/neu oncogene among high-risk human pa-
pillomavirus-infected glandular lesion of the uterine cervix. Am
J Obstet Gynecol. 1997 ;177 - 133-138

14) Cheon J, Kim HK, Kim JJ, Yoon DK, Koh SK, Kim IS : Mali-
gnant Inverted Papilloma of the Urinary Bladder ' the Histopa-
thological Aspect of Malignant Potential of Inverted Papilloma.
Journal of Korean Medical Science. 1995 ; 10 - 103-110

15) Finlay CA, Hinds PW, Levine AJ : The p53 proto-oncogene can
act as suppressor of transformation. Cell. 1989 ; 57 - 1083-1093

16) Werness BA, Levine AJ, Howley PM : Association of Human
Papillomavirus Type 16 and 18 E6 Protein with p53. Science.
1990 ; 248 : 76-79

— 168 —



