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SUMMARY

The degree of DNA-instability as revealed by1l, 5, 10, and 14), which stains all normal epider-
immunohistochemical staining with anti-cytidine mal keratinocytes including basal cells, showed
antibody after acid hydrolysis (DNA-instability that only the basal cells of Bowen’s disease
test) has been recently used as a marker of malistained strongly and homogeneously, while all
nancy. This technique was appll’ed to examine 1cancer cells in the upper layers of Bowen'’s disease
skin tissue samples of Bowen's disease, 47 (5 4l Jayers of actinic keratosis were only spo-

actinic keratosis, 15 of squamous cell carcinoma, . . - .
of seborrheic keratosis, and 10 of normal skin. Al radically or weakly stained. Stammg with 34 BB4
(monoclonal antibody against cytokeratin 1),

benign neoplastic cells of seborrheic keratosis an‘" " _ ) _
normal epidermal cells were negative. On the othWhich recognises the whole epidermis except for

er hand, all cancer cells were positive with thethe basal layer in the normal epidermis, showed
DNA-instability test, indicating their malignancy, that the basal cells in the Bowen’s disease were
but all basal cells in Bowen’s disease were comcompletely negative, and lower layer cells in the
pletely negative. Compatible with this result, theactinic keratosis and upper layer cells in Bowen'’s
basal cells in Bowen'’s disease were characterisigisease were only sporadically stained positive,
cally normal as evident in other histochemicalaithough the superficial layer cells in actinic ker-

_examina;i_ons.hThu_s, they _V\Aere negalltivc_a Witlh p5f:atosis stained strongly and homogeneously. Our
Immunonistochemistry, with normal signals o findings clearly indicate that the basal cells in
chromosome 1in situ hybridisation and argy- Bowen’s disease are normal. In support of this

rophilic nucleolar organiser region, and showe .

slightly enhanced proliferative activity as revealecconclusion, the same cells showed normal mor-
by proliferating cell nuclear antigen immunohisto-Phology on electron microscopy with preserved
chemistry. Immunohistochemical staining with 34basement membrane, although the latter was often

R E12 (monoclonal antibody against cytokeratindamaged in actinic keratosis.
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INTRODUCTION actinic keratosis (Hashimoto and Mehregan, 1990;
Lee andWick, 1990). Basal and suprabasal cells
Both Bowens$ disease and actinic keratosis arcin Bowens disease also appear almost normal on
intraepidermal squamous cell carcinomas wittelectron microscopyexcept that the tonofilaments
potential progression to invasive squamous cell cain these cells slightly aggregate in a fascicular
cinoma (Sober and Burstein, 1995; Kirkham, 1997form (Seiji and Mizuno, 1969). Immunohisto
Mackie, 1998).The percentage of cases with chemically the basal cells are either weakly posi
Bowens disease and actinic keratosis that progrestive or completely negative for the expression of
to invasive squamous cell carcinoma are 4 {Theproliferating cell nuclear antigen (PCNA) (Geary
strup-Pedersegt al, 1988) to 5% (Graham and Hel and Cooper1992;Takata and Matsui, 1994; Li
wig, 1973), and 8% (Glogau, 2000), respectively and Lee, 1996), although the PCNifdex (pefr
Bowens disease occurs mainly in sun-exposeicentage of PCNA-positive cells) is generally high
skin areas (Thestrup-Pedersgral, 1988; Kossard in Bowens disease §ji et al, 1992).
and Rosen, 1992) and is possibly caused by uitray In the present studyve investigated whether the
olet light (UV) (Reizneet al, 1994; Chuanet al, basal cells in Bowes' disease were normal, and

1995), or on the lower extremities (Cox, 199%). determined the diérences in biological characteris
number of studies have demonstrated a relative ticsS between Bowes'disease and actinic keratosis.

high incidence of human papmoma virus (HPV) in Seve;ral histochemical and imm'unohisto'chemical
Bowens disease #cting the genital region (38- techniques have been so far applied to skin cancers.

80%) and other skin regions (19.4-40%), by usin(/ € number ofAgNOR (agyrophilic nucleolar

Southern blot analysis with HPA6 DNA(lkenbeg ~ Ofdaniser region)-signals/nucleus is higher in
et al, 1983), immunohistochemical staining with malignant tumours than in their benign counterparts

viral antigens (Grussendorf-Conen and Gieser(Crocker and Skilbeck, 1987; Maciet al, 1989;

. o Yuet al, 1992). Kanitaki®t al.(1992) reported the
1990), andn situhybridisation (ISH) (Kettleet al, presence of significantly highégNOR count in
;ﬁgg[)ibr?og\;eg]gﬁiasﬁygseﬁfseggr;mgﬁré?ngleom squamous cell carcinoma (SCC) compared with

o ; ; . keratoacanthoma. Onodeztial. (1996) found the
.1968; Mikiet al, 19.82)' Hlsto_loglt_:al_lyhlghly atyp highest mean number AIgNOR( in s)cc lesions
ical cancer cells with clumping lie in complete-dis ’

: LA followed in order by Bowes’ disease, basal cell
order throughout the epidermis (Kirkham, 1997). .4 cinoma, actinic keratosis, and seborrheic kerato
On the other hand, actinic keratosis manifests ¢

. \ : ¢sis. Using interphase cytogenetics, the mean-num
hyperkeratotic lesions in sun-exposed adult skilyer of signals of chromosome 1 and 17 was signif
(Mackie, 1998), and the incidence of the disease hijcantly higher in malignant melanomas than in-oth
been increasing lately (Suzukt al, 1996). Five g; melanocytic neoplasms (Dt et al, 1994;
types of actinic keratosis have been describe(yiatsutaet al, 1994). Hatchoket al.(1992) demon
hypertrophic, atrophic, bowenoid, acantholytic, antstrated numerical abnormalities of chromosome 7
pigmented, based on histopathological examinatiolin SCC. By using flow cytometrhigh aneuploidy
Transition and combination of these types are alsrates were detected in both Bowsenisease (90-
known to occur (Kirkham, 1997). Histologicalthe  95%) and actinic keratosis (40-69%) (Newien
intraepidermal units of eccrine ducts and hair canaal., 1987; Biesterfelet al, 1995). P53 immunore
are spared from the cancer lesion (Hashimoto aractivity was observed in malignant skin tumours
Mehregan, 1990), and normal skin grows over thincluding Bowers disease and actinic keratosis,
lesion at the borders forming the slanted lines cbut not in seborrheic keratosis and benign
demarcation (Pinkus, 1958). Bowerdisease and melanocytic tumours (McGreget al, 1992; Raet
bowenoid type actinic keratosis are histologicallyal., 1993). Furthermore, USpecific double-base
identical, except for the accompanying actinic-elaschanges and mutations at dipyrimidine sites were
tosis in the lattebut they are indistinguishable when found in the p53 gene of SCC (Braasthal, 1991,

the former occurs on the sun-exposed skin areiZiegler et al, 1994), and overexpression of p53
(Hashimoto and Mehregan, 1990; Kirkham, 1997). protein was demonstrated in Bowentisease
The basal layer in Bowendisease mayowey  induced by chronic arsenic exposure (Ketoal,

er, appear free of dysplasia, in contrast to that c1997; Hsuet al, 1999).
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Thus, the above methods have demonstraterinsed with PBS at pH 7.4. Sections were treated
abnormal gene expression, protein synthesis, diwith 2% skim-milk (Mikijirushi, Sapporo, Japan)
turbed cytodiferentiation, and stimulated prolifer dissolved in PBS (pH 7.4) at 32 for 20 min to
ative activity of cancer cells reflecting biological block the background adsorption of antiserum.
changes. Howevethese methods cannot be usec
as consistent and specific markers for distinguisr(C) HCI hydplysis and immunohistochemical stain
ing cancer cells from normal cells because thing of single-stranded DNBy theABC method
abnormalities found by these methods were onl Sections were then washed in watend acid
statistically significant. On the other hand, Fukudéhydrolysis with 2N HCI at 30 was performed
et al. (1986, 1993) indicated that nuclear DA  for 20 min. Sections were washed in wataain
cancer cells is without exceptions always mortthen reacted with the blocking solution (Histofine,
unstable compared to that of normal and benigNichirei Corp.,Tokyo, Japan)They were reacted
tumour cells, irrespective of epithelial or mes with polyclonal antibody to cytidine (Biogenesis,
enchymal originThey also developed the method UK, 1:1500 dilution) at 24C overnight and rinsed
of differential fluorescent or immunohistochemi with PBS (pH 7.4). Negative controls were fro
cal staining of cancer cells after denaturation ovided by omission of the primary antibodies. Sec
DNA by acid hydrolysis. tions were reacted with biotinylated goat anti-rab

In the present studwe used this feature of DNA- bit IgG (Histofine, Nichirei) at 37TC for 40 min,
instability of cancer cells to identify normal cells and rinsed with PBS (pH 7.4) and allowed to react
remaining in the basal layer of Bowsrdisease, with the avidin-biotin peroxidase complex
together with other histochemical and immunehis (Histofine, Nichirei) at 37C for 30 min and then
tochemical methods to characterise the biologicerinsed with PBS pH 7.4.
characteristics of cancer cells.

(D) Co-DAB eaction

In order to visualise the peroxidase colour feac

MATERIALS AND METHODS tion, sections were incubated with DAB (3,3-

diaminobenzidine tetrahydrochloride)-cobalt solu
Immunohistochemical staining of parafin-  tion (DAB, Lot. CK114, Dogin, Kumamoto, Japan,
embedded sections with polyclonal anti-single- 50 mg dissolved in 100 ml of 0.05 Mris-HCI
stranded DNAantibody after acid hydrolysis to  buffer pH 7.4, added with 2 ml of 1% Ce@hd 10
demonstrate DNA-instability (DNA-instability  wl of 30% HO: solution) at 20C for 10 min and

test) washed in watemlNuclear counterstaining was €ar
ried out with Kernechtrot (Kernechtrot, Chroma,
(A) Materials Stuttgart, Germany0.1 g and 5 g aluminium sul

Skin biopsies or sgically resected skin speci phate dissolved in 100 ml distilled watefhe
mens were obtained from 17 patients withslides were dehydrated through graded alcohol
Bowens disease, 47 patients with actinic keratosisolutions followed by xylene, and mounted.
(hypertrophic type, 17; atrophic type, 18; acan

tholytic type, 10; bowenoid type, 2), 15 patientslmmunohistochemical staining forPCNA, p53,
with squamous cell carcinoma, 5 patients with- setand cytokeratins

orrheic keratosis, and 10 subjects with norma

skin. The specimens were fixed in 10% tewéd (A) Staining methods

formalin for 24 hours at room temperature. Sec Serial 4um thick sections were prepared from the
tions were then embedded in péirathen cut into same specimens used for the DNA-instability test
4-um thick sections, depafafized with xylene as described abovéfter washing with water

and replaced by ethanol. intrinsic peroxidase was blocked with 0.3%Ck
solution dissolved in absolute methanol &t@r
(B) Preblocking 15 min and washed with PBS (pH 7.#hey were

After washing in waterintrinsic peroxidase was digested with 0.1% trypsin solution (pH 7.2) (Sig
blocked with 0.3% ED: solution dissolved in ma, St. Louis, MO, USA) at 3T for 15 min only
absolute methanol at 20 for 15 minutes and for cytokeratin.All sections including those for
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cytokeratins were irradiated twice in a poly-propy Deparafinized and alcohol treated specimens
lene slide holder with a cap filled with PBS (pH were washed in de-ionised and distilled wated
7.4), over a period of 5 min, using a microwavecoated with 2% gelatin dissolved in 0.001%
oven (500W, ER-245,Toshiba,Tokyo). Sections formic acid solution added with twice the volume
were then treated with 2% skim-milkukjirushi,  of 509 silver nitrate, and allowed to react atQ0
Sapporo, Japan) dissolved in PBS (pH 7.4) €37 for 20 min under a safety light (No. LA. Kodak,
for 20 min to block the background adsorption oiNy;, USA). The specimens were then fixed with
the antiserumThey were further reacted with the Fuji-fix solution (Fuijifix, Fuji Photo FilmTokyo,
blocking solution (LSAB Kit, Lot.00046, Dako, japan, 445 g dissolved in 2,000 ml of de-ionised
Carpinteria, CA, USA) at 2C for 5 min.Thiswas  an( distilled water) for 1 min at room temperature
followed by reaction with the following primary ang thoroughly washed in de-ionised and distilled

antibodies, respectivelat £C overnight: mono  \yater No nuclear counterstaining was performed.
clonal anti-PCNAantiserum (PC-10, NC-012, LOt. Thg glides were dehydrated through an alcohol
511, Novocastra Laboratories, Newcastle, UK‘series followed by xylene, and mounted.

1:50 dilution), monoclonal anti-p53 antiserum
(DO-1, Lot. 48920216, Oncogene Research Proc
ucts, USA, 1:40 dilution), monoclonal anti-cytok
eratin antiserum (34 3 E12, Lot. 044C, Dako
Carpinteria, CA, USA, 1:40 dilution), monoclonal
anti-cytokeratin antiserum (34 3 B4, Lot 10GDAG,
Enzo Diagnostics, NYUSA, 1:40 dilution). Nega
tive controls were provided by omission of the pri

mary antibodiesThen the sections were Washedtt':y us]i,r;g lt\lth(z)bjec:iv_e I((ajn_s Q‘OO)'TT t?tffc.ll lr(ljum_
with PBS (pH 7.4), and further reacted with P O'\d contained in one optical field or in

biotinylated anti-mouse 1gG (LSAB Kit) at 32 each nucleus was counted manually in the image

for 30 min, followed by rinsing with PBS (pH 7.4). shown on the cathode ray tube [GRThree to
They were allowed to react with the avidin-biotin- V€ optical fields, namely about 100 cells, were
peroxidase complex (LSAB Kit) at 3Z for 30 examined in each specimefhe mean value of
min and rinsed with PBS (pH 7.4). In order to visu theé maximum shape irregularity ogigNOR
alise the peroxidase colour reaction, section werexpressed as the degree of deviation from a-regu
incubated with DAB solution (20 mg dissolved in lar C|r_cle was determined autpmatlcally f'or the
100 ml of 0.05 Mrris-HCI buffer [pH 7.4]) at 20C ~ most irregularly-shapedgNOR in 10 nuclei for
for 10 min and washed in watéuclear counter ~€ach specimen, by the same analyserthe phe
staining was performed with hematoxylithe tograph printed from the image viewed on the
slides were dehydrated by an alcohol series fo CRT with a final magnification ok 1,000.

lowed by xylene, and mounted.

(B) Quantitative analysis of the numpéargest
size, and maximum shapeegularity ofAQNOR
The colour image analyser MacScope version
2.56 (Mitani Corporation, Japan) was used for
analysis.The image of an optical field of a speci
men stained by thAgNOR technique was made

In situ hybridisation

(B) Evaluation of immune&ctivity

As per p53 staining, tissue samples containing (A) Processing of paraffin sections

10% of positively stained cells were regarded a 4 um parafin sections were cut from the same
positive.The extent of PCNA-positivity was eval tissues used in other experiments and floated in
uated by determining the positively stained nuclewarm (40C) water followed by mounting on

in at least 500 epithelial cells in each specimessilanised slides (DAKO)Ihe slides were air dried
using an Olympus microscope 40 objective and overnight at 40C, dewaxed in xylene and rehy

x 10 eye piece). drated through a decreasing alcohol series to
water The slides were then immersed in methanol

AgNOR supplemented with 0.3%:8: for 15 min to block
endogenous peroxidase activitfter washing

(A) Staining method with distilled water and rinsing in PBS (pH 7.4),

Specimens taken from the same tissues used they were digested with 0.25% trypsin solution
other experiments were used AgNOR staining.  (Sigma) at 37C for 20 to 60 minThe slides were

180



Imp.

Ishida

15-02-2002 10:49 Pagina 181 (E

finally washed with PBS twice for 5 min, rinsed in percentage of hyperdiploid cells (3 or more-sig

distilled watey and processed for ISH. nals within 1 nucleus) was determined in each
specimen.

(B) In situ hybridisation

The probe used in this study was a biotin labelle Electron microscopy

a-satellite DNAprobe specific for the pericentro  For routine electron microscopic observation, tis

metric region of chromosome 17 (D17Z1, Lot.syes were fixed in 2.5% glutaraldehydeféred

5C219, OncarGaithersbig, MD, USA).A hybridi- ~ with PBS (pH 7.4) at 4C and postfixed in 1%

sation mixture was prepared which consisted of 50¢gsmium tetroxide in the same Ferf for 1 hour

formamide, 20% dextran sulphatexSSC (0.3 M after dehydration in a series of graded concentra
NaCl, 0.03 M sodium citrate and 0.04 M disodiumtions of alcohol, the tissues were embedded in
hydrogen phosphate, pH 6.0), 1@/ml carrier Epon 812.The 1 um semi-thin sections were
salmon testes DNfLot. M9E4924, Nacalai tesque, stained with toluidine blue to select appropriate
Kyoto, Japan), 1/50 Denharsigolution, and biotin-  4reas for studyUltrathin sections were cut by an
labelled probe (1@/ml of the hybridisation SOl jratome (Ultracut N, Reichert-Nissei) with a-dia
tion). The mixture was denatured atZ3or 10 min 1,04 knife, doubly stained with uranyl acetate

and rapidly cooled on icghe slides were denatured 5 |eaq citrate, and examined and photographed
by immersion in a solution containing 70% -for |, qar an electron microscope (H-600, Hitachi,

mamide in 2x SSC at 73C for 10 min and rapidly :
cooled by rinsing in 70% cold ethanol (prechilled a'TOkyO’ Japan) at an accelerating voltage of 75 kv

—20°C for 5 min), followed by sequential dehydra
tion in 70%, 80%, 90%, and 100% ethanol at roon
temperatureThe slides were air dried and incubatec
with the hybridisation mixture, and covered with a
cover slip. Hybridisation was carried out at@7n

a moist chamber containing 50% formamide ard 2
SSC for 48 hours. Following hybridisation, the . o :
slides were immersed inSSC to remove the cov yvashlng W.'th d'.St'”ed Wa_terthey were '.mm.efs.ed
er slips. Post hybridisation washing was done iin 2% oxalic acid for 2 min, washed with distilled

50% formamide in & SSC at 49C for 10 min. 30% water then immersed in 2% ferric ammonium-sul
formamide in 2x SSC at 37C for 8 min ar;d Y phate for 50 sedfter washing with waterthey
SSC at room temperature for 5 miline sli’des were were rinsed in three changes of distilled water for
then rinsed in distilled water and dehydrated throug2 min each and immersed fgr 15 min in aosoll_mon
increasing concentrations of ethandhe bound Prépared by adding in order: 10 ml of 10% silver
probe was visualised by air drying the slides at roorMitrate, 5 ml of 4% potassium hydroxide, a small
temperature followed by the conventionaBC guantity of 28% ammonia solution, 185 ml of-dis
method of immunodetection using DAB as chro tilled water Then they were rinsed briefly in 95%
mogen and bD: as substrat@he slides were coun ethyl alcohol and immersed successively in 120
terstained with hematoxylin, dehydrated through aml of 1% formalin added with 2 ml of 2% ferric
alcohol series followed by xylene and were finally@mmonium sulphate for 3 miafter washing with

Reticulin silver impregnation

4 um parafin sections were cut from the same
tissues used in other experiments and dewaxed in
xylene and rehydrated through a decreasingalco
hol series to wateiThe slides were immersed in
0.25% potassium permanganate for 10 rAfter

mounted. distilled watey they were immersed in 1% gold
chloride for 10 min or longeAfter washing with
(C» Scx)ﬂng Ofinteﬂghase nuclei distilled VvaIerthey'Vvere immersed in 2% oxalic

After hybridisation, at least 200 nuclei wereacid for 20 secAfter washing with waterthey
counted from each section using a convention:were then fixed with Fuji-fix solution (Fujifix,
light microscope with an oil immersion lens ( Fuji Photo Film,Tokyo, Japan, 445 g dissolved in
100). In all specimens, signal in stromal cells ani2,000 ml of de-ionised and distilled water) for 1
lymphocytes served as an internal control. In eacmin, thoroughly washed in distilled watefehy
section, counts of cells showing nil, 1, 2, 3, 4, 5, odrated through an alcohol series followed by
more hybridised signals were determined and thxylene and were finally mounted.
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Statistical Analysis (Fig. 1f), and in the whole epidermis except for
PCNA-index,AgNOR parameters, and ISH datathe basal layer in Bowes’ disease and in
are expressed as mearstandard deviation (SD). bowenoid type actinic keratosis (Fig. 1g, h).
Differences between groups were examined fc
statistical significance using the StudsmttestA  AgNOR parameters
P value less than 0.05 denoted the presence of The values oAgNOR-number were significantly
statistically significant dference. higher in the upper layers in Bowsntisease,
actinic keratosis, and SCC (Fig. 1i, j, k) than those
in the basal layer in Bowen'disease, seborrheic
RESULTS keratosis and normal skin. In the upper layers of
] N ] Bowens disease and bowenoid type actinic-ker
'_I'he resul_ts of th_e _DNA-mstablIlty test, IMMUNO  atosis, the values @fgNOR-number were signifi
hlstochemlcal staining of PCNA, p53, quantltatlveCanuy higher than those of hypertrophic, atrophic,
analysis ofAgNOR-parameters and chromosomegng acantholytic type actinic keratosis, but the val
17 1SH are summarised Trables | and IIThe neg ;o5 of |agest size and maximum shape irregulari
ative controls for all immunohistochemical stain ty of AgNOR were significantly lower than those
ings including the D_N_A—instability test gave com ¢ iham (Fig. 1j, k, The values of layest size and
pletely negative staining. maximum shape irregularity in SCC were highest.
In AgNOR-parameters, no @#frence was found in
the basal layer in Bowesn'disease, in bowenoid
type actinic keratosis, and in hormal skin.

DNA-instability test

The DNA-instability test was positive in SCC
(Fig. 1a), and negative in seborrheic keratosis (Fi¢
1b); virtually all neoplastic cells were positively
stained in positive cases and negatively stained
negative casedll layers in hypertrophic, atroph
ic, and acantholytic type actinic keratosis, and al
layers except for basal layer in bowenoid type
actinic keratosis and in Bowendisease showed
positivity indicating increased DNA-instability
comparable to that of malignant tumours (Fig. 1c
d). The basal cells in bowenoid type actinic-ker
atosis and in Boweg’'disease, and normal epider
mal cells were completely negative (Fig. 1d).

p53 immunohistochemisty

Thirty-four cases of actinic keratosis were posi
tive for p53 immunostaining (Fig. 1m), but no-dif
ference was found between hypertrophic, atrophic,
and acantholytic type actinic keratosis. Eight cases
of Bowens disease and 1 case of bowenoid type
actinic keratosis were positive, but the basal cells
of these positive cases were negative (Fig. 1n).

Interphase Cytogenetics
A total of 45 cases from the specimens used in the
PCNA immunohistochemistry above experiments were studied by this method.

PCNAindices were significantly higher in upper Th€ control normal epidermis showed 0, 1 or 2 sig
layer cells in Bowerg disease, SCC, and actinic nals/nucleus. Similarlystromal cells and lympho

keratosis than those of basal cells in Boweatis  cYtes also showed 0, 1 or 2 signals/nucleus. Cells
ease, normal skin, and seborrheic keratosis. Mor@xhibiting 3 or more chromosome copies/nucleus
over, PCNAindices of the upper layers in Bowsn’ Were recognised in all cases of Boveedisease,
disease and in bowenoid type actinic keratosi@ctinic keratosis (Fig. 10, p), and SChe per
were statistically higher than those of hyper céntage of hyperdiploid cells was significantly
trophic, atrophic, and acantholytic type actinic-ker higher in actinic keratosis and SCC than in
atosis. No diference in PCNAndices were found Bowens disease. No dérence was found between
in the basal layer of Bowew’ disease and hypertrophic, atrophic, and acantholytic type
bowenoid type actinic keratosis, seborrheic keratcactinic keratosis. No hyperdiploid cells were recog
sis, and normal skin. PCNabelled cells were nised in basal layer cells in Bowsrdisease (Fig.
mainly recognised at the periphery of the nests i1p) and seborrheic keratosis. ISH methods in two
SCC (Fig. 1e), in the lower layers in hypertrophic.cases of bowenoid type actinic keratosis were
atrophic, and acantholytic type actinic keratosisunfortunately unsuccessful.
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Table 1l
Comparison of dferent biological parameters (PCNiAdex, p53AgNOR parameters, and chromosome 17 ISH) in subtypes of actinic keratosis.
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test were performed for the values of PCNA-indexAgidOR parameters using the values for the upper layers

Statistical analyses by Studemnt
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p53 (number of positive cases)all negative 1 cases (50.0%) 13 cases (76.5%) 13 cases (72.2%) 7 cases (70.0%) 33 cases (73.3%)

2.26:0.497
0.77#0.05

2.21+0.5107 2.22:0.271]
0.81+0.03]

2.34+0.58

3.130.45

1.30+0.08

AgNORs number

—p—

0.76:0.06 0.76:0.05

0.72:0.02

0.33:0.02

maximum shape irregularity

10.8:5.11 8.58t2.53 10.5:1.637 9.79t+3.56

5.852.47

1.71+0.07

largest sizg{m?

chromosome 17(%)

(% of nuclei with more
than 3 ISH spots)

=23)

13.266.9 (n

15.8:7.09 (n=8) 11.2+7.76 (n=10) 13.2:3.70 (n=5)

n. d.

and was intact in all examined tissue
specimens (Fig. 3b).

At the dermal-epidermal junction
of the lesions in hypertrophic,
atrophic, and acantholytic type
actinic keratosis, the basement
membrane showed sporadic discon
tinuity and a partial decrease in the
number of half-desmosomes, in
addition to focal separation from the
basal cells (Fig. 3c)Y.he presence of
double or multiple basement mem
branes was often observetdhe
desmosomes between tumour cells
seemed to be normal.

Reticulin silver impregnation

In Bowens disease, positively-
stained fibres appeared to be €on
tinuous without any disruptions at
the dermal-epidermal junction (Fig.
4a), but those in hypertrophic,
atrophic, and acantholytic type
actinic keratosis were often partial
ly disrupted (Fig. 4b).

DISCUSSION

Fukudaet al.(1986, 1992) reported
that DNA-instability is a specific
and common marker of malignancy
irrespective of epithelial or mes
enchymal origin. Based on this find
ing, they developed the method of
differential staining of malignant
cells with acridine orange or anti-
single-stranded DNA antiserum
based on the phenomenon of
increased production of denatured
single-stranded DNAn cancer cells
than in comparable normal cells
after acid hydrolysis. Based on the
degree of DNA-instability by acid
hydrolysis, as revealed in the present
study our results reconfirmed that
seborrheic keratosis belongs to the
benign categorywhile SCC, actinic
keratosis, and Bowesndisease were
found to belong to the malignancy
category
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Fig. 1 - Immunohistochemical staining of anti-single stranded Diwibody @-d). a: SCC &132), b: seborrheic keratosis
(x132),c: actinic keratosisx132),d: Bowen’s diseasex132). Immunohistochemical staining of PCX&h). e: SCC «100),
f: actinic keratosisx132),g: Bowens diseasex132),h: bowenoid type actinic keratosis1(32).AgNORs stainingifl). i: SCC
(x250),j: actinic keratosisx250),k: Bowen’ diseasex250),l: bowenoid type actinic keratosis330). Immunohistochemical
staining of p53rh-n). m: actinic keratosisx132),n: Bowen’s diseasex132). Chromosome 17 ISH signatsf). o: actinic ker
atosis &250),p: Bowens diseasex330).

Cytokeratins are the major structural proteins ocarcinoma (Gown andogel, 1985). On the other
epithelial cells. Monoclonal antibody 34 3 E12hand, monoclonal antibody 34 3 B4 (against
(against cytokeratins 1, 5, 10, and 14) stains acytokeratins 1) recognises the whole epidermis
normal epidermal keratinocytes including basaexcept for the basal layer in the normal epidermis
cells (Gown and/ogel, 1982) and squamous cell (Gown andVogel, 1984). Immunohistochemical

Fig. 2 - Immunohistochemical staining of cytokeratin (34 3
E12) k132) @-c). a: Bowens diseaseh: actinic keratosis;:
bowenoid type actinic keratosis. Immunohistochemical stain
ing of cytokeratin (34 3 B4x(@32) @-f). d: Bowen’ disease,

e: actinic keratosisf; bowenoid type actinic keratosis.
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Fig. 3- Electron microscopyatc). a: Electron micrograph of the lower part of the epidermis from a patient with Bewlen’
ease. Note the multinucleated giant cells (*) and dyskeratotic cells (arrowheads) in the spino(x]agé),b: High magni

fication of a portion of the basal cell frofn (x25,000),c: Basal layer from the lesion of actinic kerato3ise arrow indicates
a focal separation of basement membrane from the basal €8|B30@).

staining of tissue samples of Bowemisease and 34 R B4, the lower layer cells in the hypertrophic,
actinic keratosis in the present study using thesatrophic, and acantholytic type actinic keratosis,
antibodies showed a heterogeneous staining peand upper layer cells in Bowentisease and in

tern in tumour cells except for the basal layer irbowenoid type actinic keratosis showed sporadic
Bowen’s disease and in bowenoid type actinic kerstaining. Howeverthe superficial layer cells in

atosis. Specificallywith 34 3 E12, these cancer hypertrophic, atrophic, and acantholytic type
cells showed only sporadic or weak stainMfth  actinic keratosis were strongly and homogeneous
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basal cells in Bowen’ disease were completely
negative. Compatible with this result, the charac
teristics of basal cells in Bowen'disease were
comparable to those of normal basal cells exam
ined by other histochemical techniques; they were
negative with p53 immunohistochemistsphowed
normal signals of chromosome 17 in ISH and
AgNOR, revealed slightly enhanced proliferative
activity by PCNA immunohistochemistry and
showed similar staining pattern to the normal basal
cells by cytokeratin immunohistochemistry
All these observations clearly indicate that the
basal cells in Bowen'disease are biologically ror
mal. In support of this conclusion, the basement
membrane in Boweg'disease appeared normal, in
contrast to that in actinic keratosis, which showed
sporadic discontinuities by electron microscopy
and reticulin silver impregnation stain. It is reason
able to speculate that the presence of a normal
basal cell layer is related to the notable infrequen
cy with which Bowers disease progresses to inva
sive carcinoma (Graham and Helwig, 1973;
Thestrup-Pedersest al, 1988) and to the frequent
recognition of lage macules or plaques in
Bowens disease, regardless of the presence of
markedly atypical epidermal cells and high growth
fraction. On the other hand, atypical cells were dis
tributed both in the basal and suprabasal layers by
L microscopic and histochemical examinations in
Fig. 4 - Reticulin sil_v_er impregnationx(LSZ) @-b). a: hypertrophiC, atrophiC, and acantho|ytic type
Bowens diseasey: actinic keratosis. actinic keratosis. Both Boweisease and actinic
keratosis are thought to arise from basal cells with
ly stained with 34 R B4. Only the basal cells oiproliferative activity In Bowens disease, howev
Bowen's disease and bowenoid type actinic-kerer, cancer cells cannot remain in the basal layer for
atosis showed a staining pattern that was similar ione reason or another and presumably they prolif
that of the basal cells of normal epidermis; the\erate first in the spinous layer to take the form of
were strongly and homogeneously stained with 3intraepidermal carcinoma, and continue proliferat
3 E12 and were completely negative with 34 3 B4ing further to replace normal epidermal cells, feav
The basal layer of Bowes'disease may appear ing only basal cellsThe underlying mechanism of
free of dysplasia, in contrast to that of actinic-kersuch a proliferating pattern in Bowendisease
atosis, on light microscopy (Hashimoto and Mehreremains unknown. Howevetlt is speculated that
gan, 1990; Lee andVick, 1990) and electron Bowens disease undgoes changes difrent from
microscopy (Seiji and Mizuno, 1969). It is, howev those of actinic keratosis with respect to cell adhe
er, not always easy to characterise this layer esion in the early stage of carcinogenesis, thus mak
benign based upon simple routinely used morphcing it impossible for cancer cells to remain in the
logical criteria, because cellular atypia in malignanbasal layer in the formehlternatively; it is possi
tumours is not usually markedly pronounc&tle  ble that the proteins that constitute half-desmo
correlation between morphological appearance arsomes necessary for adhesion with the basement
biological characteristics may not always be satismembrane are abnormal in BowgmliseaseThe
factory and reliable. In the DNA-instability test, all appearance of intercellular desmosomes was
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almost normal on electron microscopy in Boveen’ keratosis is Bowes'disease that has developed in
disease. Previous studies have shown that tlthe part exposed to light.

expression of E-cadherin, one of the constituer In conclusion, we have demonstrated in the pre
proteins in intercellular adherens junction, does ncsent study that the basal cells were normal in
differ from that of the normal epidermis (Fuller  Bowen’s disease and bowenoid type actinic-ker

al., 1996), although a low expression level ofatosis while those in other types of actinic kerato
desmoglein 1, one of the constituent proteins Cgjs were replaced by cancer cells.

desmosomes, has been reportedi&et al, 2000).
However there are no reports describing the pres
ence of abnormal constituent proteins of half REFERENCES
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