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staining in tumor tissue of Israeli Jewish women with cervical
and vulvar neoplasia

J. Menczer, M. D.; Y. Fintsi', M.D.; S. Arbel-Alon, M.D.; L. Tell', M.Sc.; E. Friedman?, M.D. Ph.D.;
A. Jackman?, M. Sc.; L. Sherman®, Ph. D.

Departments of Obstetrics and Gynecology, and 'Pathology, E. Wolfson Medical Center, Holon; *Susanne-Levi-Gertner Oncogenetic Unit,
Sheba Medical Center, Tel-Hashomer; *Department of Human Microbiology, Sackler Faculty of Medicine, Tel-Aviv University (Israel)

Summary

The incidence of cervical neoplasia in Israeli Jewish women is persistently lower, while that of vulvar carcinoma is comparable
to that in other populations. The aim of the present investigation was to assess the prevalence of HPV and of immunohistochemi-
cally detected mutant p53 in Israeli Jewish women with cervical and vulvar neoplasia compared with other populations.

Tissue sections from formalin-fixed paraffin-embedded blocks of ten patients with CIN III, 29 with invasive squamous cell car-
cinoma, three with adenocarcinoma and 14 with invasive vulvar carcinoma, were examined for the presence of HPV 16 and HPV
18 DNA by PCR amplification, and for mutant p53 protein by immunohistochemical staining. HPV negative cases were re-exami-
ned with a sensitive primer.

HPV DNA was detected in eight patients with CIN III and in 23 patients with invasive squamous carcinoma. In the remaining
cervical squamous neoplasia tissue analysis with the sensitive primer could not be done. HPV DNA was also detected in two patients
with adenocarcinoma and in nine (64.2%) patients with vulvar carcinoma.

Positive pS3 immunohistochemical staining was found only in one CIN III patient, in six (20.7%) squamous carcinoma and in 11
(78.6%) vulvar carcinoma patients. Of the p53 immunohistochemical staining positive tissues, two with cervical carcinoma and six
with vulvar carcinoma were also HPV-positive.

The prevalence of HPV and of positive p53 immunohistochemical staining in our series of Israeli Jewish women with cervical

and vulvar neoplasia is similar to that in other populations, suggesting that the etiological factors are probably also alike.
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Introduction

Two mechanisms involving the p53 suppressor gene
are associated with the etiology of cervical neoplasia.
Oncogenic human papillomavirus (HPV) E6 protein
binds to the p53 protein and inactivates it by degradation
[1, 2] thus impeding its tumor suppressor activity.
Another mechanism of inactivation of the p53 protein
product suppressor activity are mutations in this gene.
While oncogenic HPV subtypes have been shown to be
present in about 90% of cervical carcinoma tissue
samples (3), mutations of p53 are infrequent [4, 5]. The
most common subtypes of HPV associated with cervical
neoplasia are HPV 16 and HPV 18 [3, 6, 7]. In contrast
to the normal, or wild type p53, the half-life of the mutant
p53 protein is prolonged [8], it accumulates in the
nucleus and can be detected by immunohistochemical
staining techniques in paraffin-embedded tissue [9]. Cur-
rently there is evidence that the HPV virus may also play
an etiological role in some vulvar neoplasias [10-13]. An
association between mutant p53 and vulvar cancer has
also been reported [10, 13-17].

The incidence of carcinoma of the uterine cervix is per-
sistently very low (5.5 per 100,000) among Israeli Jewish
women compared to other populations [18].
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On the basis of the “organ system” and multicentric
origin concept of malignancies of the lower genital tract
[19-22], we have previously compared some aspects of
squamous invasive cervical and vulvar carcinoma in
Israeli Jewish women [23]. While the incidence of
cervical cancer was very low, the incidence of vulvar
carcinoma was comparable to that in white women in
the US.

The present investigation was performed to assess if
the prevalence of HPV in Israeli Jewish women with cer-
vical and vulvar neoplasia and of immunohistochemi-
cally detected mutant p53 is similar to that found in other
populations.

Materials and Methods

Non-selected formalin-fixed paraffin blocks of 42 Israeli
Jewish patients with histologically confirmed cervical neopla-
sia and 14 with invasive vulvar carcinoma, were located. The
histological slides of all patients were reviewed by a single
pathologist (Y. F.), the histologic diagnosis was reconfirmed
and tissue sections from the blocks in the area of the neoplasm
were prepared.

All tissue sections were examined for the presence of HPV
16 and HPV 18 DNA by PCR amplification and for mutant p53
protein by immunohistochemical staining.
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PCR amplification

DNA was extracted from 10 um sections by deparaffination
and digestion with proteinase K in a separate laboratory (E. F.)
PCR amplification was carried out as previously described [24].
Briefly, 8 ul DNA were amplified in a 100 pl PCR reaction
mixture containing 35pmole of the 5’ (sense) and 3’ (antisense)
primers, 1.0mM of each of the dNTPs and 2 U Taq polymerase
(TakaRa, SHUZO Co., Ltd, Japan). The reaction was subjected
to 28 PCR amplification cycles, beginning with DNA denatura-
tion at 94°C for 1 minute, followed by primer annealing at
55°C for 1 minute and elongation at 72°C for 1 minute. The
final elongation step was prolonged for 8 minutes. In cases
where a second round of amplification was performed, 2% of
the first mix was amplified using the same reaction parameters.

HPV type specific primers used for amplification of HPV 16
DNA were: 16E6s-101 5° - GCA ATG TTT CAG GAC CCA
CA - 3’ and 16E7as-820 5’ - GTG TGC CCA TTA ACA GGT
CT-3’. For reamplification primers were: 16E6s-200 5° - TGC
AAG CAA CAG TTA CTG CG-3’ and 16E7as-570 5° - TCC
ATG CAT GAT TAC AGC TG-3’. For amplification and ream-
plification of HPV 18 DNA primers used were: 18E6s-141 5’ -
AAG CTA CCT GAT CTG TGC AC-3’ and 18E7as-606 5’ -
GCC TTA GGT CCA TG CAT ACT - 3.

Products were analyzed by electrophoresis on 1.4% agarose
gels stained with ethidium bromide. Plasmids carrying HPV 16
and 18 genomic DNA served as positive controls for PCR
amplification. Negative samples in the first round of amplifica-
tion were reamplified. Samples that remained negative
underwent an additional analysis after DNA purification with
sensitive primers that are able to identify and amplify short
DNA segments containing only 100 bases. In this analysis the
type specific primers used for HPV 16 DNA were 16Es-101
described above and 16E6as-225 5’-TCACGTCGCAG-
TAACTGTTG-3’ and for HPV 18 DNA 18E6-501 5° CACTA-
TAGAGGCCAGTGCCA-3’ and 18E7as-606 described above.

Immunohistochemical staining method

A labeled streptovidin-biotin detection method, also known
as streptovidin-biotin amplification (Histostain-SP Kit, Zymed
Laboratories SO. San-Francisco, CA) was employed.

Tissue sections were deparaffinised in xylene and rehydrated
with graded alcohols. Microwave pretreatment was performed,
to enhance the immunoreactivity, by incubating the slides in
citrate buffer for 25 minutes in 92°C.

After heating, the slides were cooled 10-20 minutes at room
temperature. Endogenous peroxidase activity was then quenched
by bathing slides in 3% H,0O, for 5 minutes at room temperature.

After rinsing 5 minutes with PBS, slides were treated with
serum blocking solution - 10% non-immune serum for 10
minutes at room temperature and the serum was then blotted
off.

Next, mouse anti-p53 clone: Pab 1801 (Zymed Laboratories
SO. San-Francisco, CA) at a dilution of 1:50 was applied to the
slides and incubated overnight at 4°C, followed by incubation
with abiotinylated second antibody and with streptavidin-
peroxidase, both for 10 minutes each at room temperature.
Between incubations, the sections were washed in PBS for 5
minutes. ‘

The sections were then treated with chromogen amynoethyl-
carbazide, rinsed in distilled water and immediately counter-
stained with hematoxylin and mounted with coverslips. Colon
adenocarcinoma was used as a positive control.

Strong and/or widespread nuclear staining was considered
positive. '

Results

Of the total group of patients, 10 had cervical intrae-
pithelial neoplasia grade III (CIN III) 29 had cervical
invasive squamous cell carcinoma, three had cervical
adenocarcinoma and 14 had invasive squamous cell car-
cinoma of the vulva. Selected characteristics of these
patients are presented in Table 1. The median age of
patients with CIN III and cervical invasive squamous car-
cinoma was 42 and 53 years, respectively. The most fre-
quent place of birth was Europe, most patients were
married and of those with invasive carcinoma most were
diagnosed at an advanced stage. All the patients with
vulvar tumors had invasive keratinizing squamous cell
carcinoma and were older than 55.

Among the 10 CIN III tissue samples, eight contained
HPV (seven HPV 16 and one HPV 18). Among the 29
cervical invasive squamous cell carcinoma samples, 21
contained HPV 16 and two HPV 18. In the remaining
two CIN III and six cervical invasive squamous carci-
noma tissue samples, analysis with the sensitive primer
pairs could not be performed because of insufficient
DNA extract. Of the positive HPV samples, four with
CIN III and 11 with invasive squamous carcinoma HPV
DNA were detected only after analysis with the sensitive
primer was done. Thus all the tissue samples that were
also analysed with the sensitive primer pairs, were HPV
DNA positive.

Two of the three adenocarcinoma samples also contai-
ned HPV 16. None of the adenocarcinoma tissue samples
contained HPV 18.

Positive p53 immunostaining was found in six (20.7%)
of the invasive squamous carcinoma tissue samples, and
two of these also contained HPV 16. Staining was also
positive in one CIN III tissue sample but in none of the
adenocarcinoma samples. Nine (64.2%) of the vulvar car-
cinoma tissue samples were HPV DNA positive (eight
HPV 16 and one HPV 18). Eleven (78.6%) of the vulvar
carcinoma patients had positive immunohistochemical
staining and six of them were also HPV DNA positive.

Table 1. — Selected characteristics of the study group patients.

Type of tumor

Cervical carcinoma Vulvar carcinoma

CIN III Invasive squamous Adenocarcinoma Invasive squamous

Characteristics _ (n=10) (n=29) (n=3) (n=14)
Age

median 42 53 43 75

range 24-84 29-86 40-44 55-87
Place of birth

Israel 5 7 - -

Europe 1 16 1 9

Other 4 6 2 5
Marital status

Single 3 4 - -

Married 5 18 3 3

Other 2 7 - 11
Stage

I - 16 3 10

II-11 - 13 - 4
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Discussion

A low HPV prevalence rate (36%) was previously
reported from Israel in a series of 22 cervical carcinoma
patients, using the southern blot hybridization technique
[25]. Our study of Israeli Jewish women with CIN III and
invasive squamous cervical cancer, using a sensitive PCR
technique indicates that, as in other populations, the pre-
valence of HPV 16, 18, is very high [3]. HPV 16 was also
detected in two of our three adenocarcinoma tissue
samples and is consistent with current data showing that
this tumor may also be HPV associated [26, 27]. In the
general Israeli population, the prevalence of HPV seems
to be low [28]. We have previously attributed the low
incidence of cervical neoplasia in Israeli women to the
low pool of herpes simplex virus type 2 in the general
Israeli population [29]. This may be true for HPV as well.
For many years it has been predicted that the incidence
of invasive cervical carcinoma in Israeli Jewish women
will increase [30, 31] due to the change in sexual habits.
Such an increase has hitherto not occurred and the inci-
dence remains low [18].

Similar to cervical carcinoma the predominant oncoge-
nic type in vulvar carcinoma is HPV 16 [10-12, 32-35],
but other oncogenic types including HPV 18, 33, 45 [35]
have also been reported. We examined only for HPV 16
and HPV 18 DNA. The prevalence of HPV-associated
invasive vulvar carcinoma in our small vulvar carcinoma
series (64.2%), is somewhat high. Using the PCR techni-
que, it ranges in most series from 18% to 40% [10-13].
The prevalence is reported to be histology and age-
related, being highest in nonkeratinizing and warty carci-
nomas [12, 13, 32, 33] and higher in younger than in
older patients [11, 12, 32]. All our vulvar carcinoma
patients had keratinizing squamous carcinoma, but were
older than 55 years and all those with HPV positive
tumor tissue specimens were from patients in their eighth
and ninth decade. The high prevalence of HPV positivity
in our series of patients with vulvar and cervical neopla-
sia may be attributed to the use of very sensitive primers
that are able to detect even small HPV DNA segments.

Positive immunohistochemical p53 staining was obser-
ved in 20.2% of our cases with cervical invasive squa-
mous cell carcinoma. This percentage is in the 20% to
74% range of positive staining reported in other studies
[36-41]. None of our adenocarcinoma tissue samples had
positive p53 staining. However, positive staining was
reported in larger series of adenocarcinoma [26, 27].

A high prevalence (33%-75%) of positive p53 immu-
nohistochemical staining in vulvar carcinoma was repor-
ted in several studies [10, 13-17]. A slightly higher rate
(78.6%) was found in our study.

In cervical as well as in vulvar carcinoma positive
immunohistochemical staining does not necessarily indi-
cate mutations [42, 43]. In cervical carcinoma the preva-
lence of positive immunohistochemical staining is high,
yet the actual rate of mutations is very low [4, 5]. In
vulvar carcinoma, using the PCR method, mutations were
found in five out of eight (62%) tissue cultures of carci-
noma cell lines [44] and in 31% to 45% of paraffin-

embedded tumor tissue samples [45, 46]. Thus, in con-
trast to cervical cancer, in vulvar carcinoma mutations are
a frequent event and there seems to be a better correla-
tion between the rate of positive immunohistochemical
staining and the rate of actual mutations.

Currently it is known that association of HPV and p53
in cervical cancer is not mutually exclusive and the con-
comitant presence of HPV and positive immunohistoche-
mical p53 staining observed by us has also been reported
by others [47]. In vulvar carcinoma Pilloti er al. [46]
found no p53 mutations in two HPV 16 positive vulvar
tumors, whereas among seven HPV negative tumors, four
contained p53 mutations. On the other hand, Tervahauta
et al. [14] found immunohistochemically weakly positive
p53 staining in one, and moderately positive staining in
two out of five fresh vulvar carcinoma tissue samples.
Similarly Lee et al. [48] found p53 mutations in one of
12 (18%) HPV positive vulvar carcinoma tissue samples
and in four of nine (44%) HPV negative tissue samples.
Two of our HPV 16 DNA positive vulvar tumor tissue
samples were also p53 positive. It thus seems that in
vulvar carcinoma p53 and HPV are also not mutually
exclusive, although mutations are apparently more pre-
valent in HPV negative tumors.

In spite of the change in sexual habits and the associa-
tion between vulvar and cervical neoplasia with sexually
transmitted HPYV, the incidence of cervical cancer in
Israel is persistently low, while the incidence of vulvar
carcinoma has decreased [49]. The exact reason for these
trends are obscure.

The prevalence of HPV and of positive pS3 immu-
nohistochemical staining in our series of Israeli Jewish
women with cervical and vulvar neoplasia are similar to
those in other populations, and seem to indicate that the
etiological factors are probably also alike.
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