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Summary Clear cells showing characteristic features of koilocytotic atypia were found in 41
(82%) of 50 paraff in sect ions of uf inary bladdertumour. Papi l lomavitus common structuralant igen
was detected in seven (14%) ofthe samples using an avidin-biot in peroxidase staining technique.
The resultssuggesta roleforthe human papi l lomavirusin theaet iologyof ur inary bladder neoplasia.

Transitionai celi carcinoma ofthe urinary bladder
is common, though its aetioiogy is not completely
undersrood. The bladder is particularly vulnerabl€
to €nvironmental carcinogens and many factors
have been identified as probable causes ofbladder
cancer (Hoover and Strasser, 1980 ; Morrison, 1 984 ;
Vaught and King, 1984; Go zalez er a/., 1985;
Hartse pral., 1985).

Papillomaviruses have b€en implicated in several
animal and human cancers (Zur Hausen, 1977;
Jarretl, 1981). The most convincing case for
assocjation of the human papillomavirus (Pv) with
human malignancy has been established for genital
cancer (Zur Hausen, 1982). PV common structural
antigen has becn demonstrated in both genital
warts (condylomata acuminata) and c€rvical intra-
epithelial neoplasia (ClN) (Woodrutr"t a/., 1980:
Morineta/. ,  1981;Kadish€ra/. ,  1986). Inaddi l ion,
human PV DNA sequences have been det€cted in
96% ofprecancerous cervicallesions (Kadish er 41.,
lq8b).  Condylomas. qhi(h rre benign le ' ions
commor y affecting the perianal skin and the
eitemal genitalia, are also less commonly found at
deepermucosal siles such as the urethra andurinary
bladder (Kleiman and Lancaster, 1962; Nielsen,
1975t Pettersson er a1., 1976; Murphy e/ a/., 1983i
Syrjanen and Pyrhonen, 1983;Keating el d/., 1985i
Libbyeta/. ,198s).

Urethral condylomas have been shown tocontain
human PV structural antigens (Murphyeral., 1981;
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Syrjanen and Pyrhonen, 1983). Tumours of the
urinary bladder ofcattle have also been associated
withPV (Olson e, d1., 1959, 1962, 1965; Brobsl and
olson,1965).

Thepossibl€ role ofhuman PV inurinary bladder
neoplasia was investigated firstly by examining
biopsies histologically for th€ characteristics of
koilocltotic atypia, a feature associat€d wilh PV
infection, and secondly by stainingfor the pr€sence
of PV structural anligen using an avidin-biotin
peroxidase technique (Rabbit IgG Vectastain ABC
Kit, Vector Laboratories lnc.) and an antibody to
Pv common,r ructural  anLigen (Rabbit  anl i -bovine
Pv, Dako).

Materials and Methods

Transurethrally resected urinary bladder tu_mlurs
from 50 patients were studied. The patienta ranged
in age from 4a lo 8q )ears $ i lh a male lcmalerar io
ol  4:1.

Paramn sections stained by haematoxylin and
eosin were examined microscopically. PV common
structural antigen wasdeiected as follows.

Paraflin sections of formalin-fixed samples were
deparamnised in xylene. hydrated in aicohol, rnsed
in distilled water, washed in Tris-buffered saline
(TBS) pH 7.6, and incubated in 0.5% hydrogen
peroxide in m€tharol for 10 min to remove
endogenous peroxidase. Followjng a briel wash in
TBS, the sections were incubated in dilute normal
rabbit serum for 20 min. Th€ excess semm was
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blotted from the sections and rhe slides then re-
incubdted in mbbrt anr i-bovjne papi l lomarirus
(BPV-l) diluted l:80 with TBS lor a further 20
min. After a brief wash in TBS, the sections were
incubat€d in biotinylared anri-rabbil immunoglob-
ulin sotution for 30 min. The secrions were agajn
r in 'ed br ieRy in TBS dnd f inal ty incubaled in
Vectaslain ABC reagenl lor 60 min. Folto$r,r ts a
brief wash in TBS, the peroxidase was devetoped
for 5 Lo l0 mrn rn 0.05 g dl  J J didminoben/ idrne rn
TBS witb 0.1cm3 1% hydrogen peroxide added
prior to use. The sections were then dehvdrated ir
alcohol, cleared inxylene and coverslipdd withour
counlersrdrning and examined m icroscop ica l l ]  .
The rpecr6cir)  of  the immunochemical naining
was confirmed by the replacement of the rabbit
anti BPV-I by normal rabbit serum. A histologica[y .Jactiv€, benign viral wartwas used as control: * !

The technique was also perforrned on 40 colpos- '/
(opy biofrsres sho$rng hislological evidence of
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koilocytosis.

Results

Ofthe 50 bladder tumours sampled, 31 (627J were
histologically reported as papillary transitional cell
carcinoma, and 18 (36%) w€re of the solid t)?e.
The remaining sample consisted of necrotic ma-
terial only. Microscopic examination of stained
sections demonslrared rhe presence ofcells having
Ihe cldracter ist ic feature. of  koi locr lot jc al lp ia
(perinuclear clear rone. peripheral cl,toplasmic
cond€nsation and h,?erchromatic nuclei) in 30
(97%)ofthe papillary and l1 (61., inthe adjacent
urothelium ofthe solid type (Fjg. 1A). These cells
closely resembled the koilocytes seen in a cervical
lesion (Fie. 1B).

Immunohistochemical staining of bladder rum-
our sections with antibody to PV common structural
antigen using an avidin-biotin peroxidase tech-
nique produced dark brown nuctedr slaining in
sev€n 04%) of the samples studied. positiv€ly
stained cells with characteristic features of koilo-
cytotrc atypia were nored in the urothelium adjoin-
ing the solid tumours but nor in the tumours
th€mselves (Fig.2). The papillary tumours revealed
scatter€d positive nuclei (Fig. 3). The characteris-
ticsofthe bladder tumours are summarised inTable
l

By the sam€ tcchnique, I I (27.5%) of 40 colpos-
copy biopsies showing histological features of
koilocytotic atypia were found to have nuclei
positive for PV structural antigen (Table 2).

Iilg. 1A Ar*s .esemhling koit@ylolic arypia in drcth€xun
adja.€nt toa solid trdsnional cell carcinoma, (H od E ! 660).

Fig.lB Cervical @lposepy biolsy showins areas otLoilcy-
totic aryTia. (H dd E x660).

Discussion

Papillomavjruses infect many higher vertebrates,
including man. They are host and tissue specific
and produce benign epithelial tumours whrcn,
although they generally regress, may undcrgo
maligmnt aransformation (Jenson e, a1., 1984; Zur
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Fis. 2A Urolh€lium showing nuclear positivity for Pv sl.uc-
tural antigd adjrcerl b a elid tla$irional cell carcrnma.
Nore tnc posilivc rcaction ol stromal nast cell sruules due to
their afiniry for conjusared avidin (Thtup c, a/.. 1985). (Avidin-
biotin percxids x 330).

Fig, 2A Urolheliun adjacert to a $lid traosilional c€ll
!3 ' . inooo sho*ins nucle. '  po, i t i \ r )  for  P\  s ' ru!rubl"nr ig.r
in cells showing characlerisli$ of koilo.yrotic arypia. (Avidin-
biolin p€roxidase x 660).
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Hausen €, a/., 1984). PV common structural
ant iSen< ha\e recenrl)  been dere ed rn le. ion,
liom various anatomical siles (Table 3).

PV infections of the urerine ccrvix are connron
and determine the incidence of koilocytes in both
cervical smears and biopsies (Flercher, 1983). The
koilocyte is the result ofa process characterised by
cellular changes due to the cltopathogenic effect ot
thehumanPV.Thecel ls involv€dshowperinuclcar
clear zones with small, sometimes irregular hyp€r-
chromatic nuclei and peripheral cytoplasmic con-
derlsation (Casas-Cordero er a/., 1981; Recher and
Srcbnik, l9Sl) .

The clear appeararce of th€ cytoplasm is also a
charactcrjstic of cels of normal and papillary
transitional epithelium. Although these clear cells
areoften absentin solidtansitionrlcell carcinomas
(Murphy, 1983), this study has shown the presence
of c)'toplasmic vacuolisation and p€ripheral cyto-
plasmic condensalion suggeslive of koilocytotic
atypia in the urothelium adjacent to thesetumours.
PV antigen was also demonstrated in some of th€
nucl€i of these cells.

PV antigen has beer detected in 16 to 50% of
cases of cervical intra-epithelial neoplasia (Table
3). However, recent work has shown that 96% of
iuch lumours conlain PV DNA (Kadi,h e, a/ . ,
1986). Therefore immunological detection of PV
antig€n may not provide the best estimate of the
extent of involvement of human PV in bladder
neoplasia. Nonetheless, our results show the pres-

Fi& I Papillary tositional cell carcinoma snowing nuclci
positiv€ fo. Pv shuclural anlisen. (AvidiD-biolh pe.oxidase
x 66n)

: lF
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Table 1 Cha.acteristics oi Urinary Bhddcf Tumour Sam!les
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120
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l2

l l r
5

I
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' Includes one santl.consislingolnecroti. narerialonly

Table 2 Characteristics ofCotposcopy Biopsies sho{ing Histologicat Evidence ofKoilocyrotic Arypi.

H i stopat I b l.g r g r a d ing
BeaEn CIN I CIN It CtN It Totah

l l

7108

124

l5

2
Numberpositive lor PV

Oesofhageal papillons

Aduh laryngeal papilloma!

Table 3 f requenc) of  Derecr ion or prpi t l . 'm"r i ru.
Slructural Antisen in Various Lesions

(i:)

l0o

15
50
5

83

l l

0
50

20

2l
21
30
50

ence of human pV antigen in a significant number
ol bladder lumour sample\ and make the derermi-
nation of the presence of human pV DNA
sequences in these tumours ofgreat int€rest. T hese
studies are now in progress.
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