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Abstract

Background: Cervical cancer is one of the
most frequent diseases in women; it comprises
approximately 12% of all cancers in women
worldwide. P53 is a tumor suppressor gene,
functional inactivation of the P53 gene is a key
event in tumorigenesis of many human
malignancies, in cervica carcinoma this
functional inactivation could occur either due
to mutations or causes other than mutations
like binding and inactivation or degradation by
vira proteins.

Objective: To assess the immunohistochemical
expression of P53 in invasive cervica
carcinoma (sguamous cells carcinoma and
adenocarcinoma) and to study the correlation
between P53 over-expression with clinico-
pathological variants (age, grade of tumor and
histological type).

Materials and methods: A total of 42 tissue
samples of invasive cervical carcinoma (30
cases of sqguamous cell carcinoma and 12 cases
of adenocarcinoma) were included in this
retrospective study.

The samples were obtained from archival
paraffin embedded blocks covering the years
1998 to 2005 from the histopathology files of
al-Kadhimiya Teaching Hospital, Al-Ulwiya
Teaching Hospital and from private
laboratories. All the clinico-pathological data
had been obtained from the files of these
patients.

Out of 12 cases of adenocarcinoma, 8 had
punch biopsy, and 4 had hysterectomies .For
the 30 cases of squamous cell carcinomas, 16
patients had punch biopsy and 14 had
hysterectomy.

All cases were anayzed by
immunohistochemical staining with P53 tumor
marker.

Resultss The percentage of P53 over-
expression in cervicd adenocarcinoma
(58.3%) was significantly higher than P53
over-expression in cervical squamous cell
carcinoma (16.66%), (P<0.05).

P53 nuclear positivity in poorly, moderate and
well-differentiated invasive cervical cancers
was (50%, 18.18%, and 16.16% respectively),
with no significant difference between P53
over-expression in different grades (P>0.05).

The percentage of P53 over-expression

for the patients below the age of 50 was
(32.14%) and for those equal and above 50
was (17.64%), no significant difference was
found in P53 over-expression between the two
age groups.
From the clinico-pathological assessment, the
mean age of cervical adenocarcinoma (38.5
+1.11 SD. years) was significantly lower than
the mean age of cervica sguamous cell
carcinoma (47.5+1.94 S.D. years).

No significant difference was found
between the grade of the invasive cervical
carcinoma and the two histological types.
Conclusion: In this study, a significant
correlation has been found between P53 over-
expression and the histological type of the
invasive cervical carcinoma.

-Although there was no statistical correlation
between P53 over-expression and the three
grades of the invasive cervical carcinoma,
poorly differentiated tumors showed the higher
percentage of P53 over-expression.

-No significant difference was found between
P53 over-expression and the age of the patient.
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Cervical cancer affects 13,500
women and accounts for 4,500 death
annually in the United States ®.In Iraq,
the neoplasms of the cervix uteri
ranked the 6™ among the commonest
10 cancers in female during the period
1976-1985, whereas during the period
1995 — 1997, it ranked the tenth within
the leading cancers in femaes
3 From the overview of cervical
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cancer situation , we found that cancers
of the cervix uteri constitutes 1.4% of
the total number of cancers with
annual number of 113 new cases of
cervica cancer reported in 1995, 1996
and 1997 respectively®.

P53 is a tumor suppressor gene
located on the short am of
chromosome 17.wild "normal" type
P53 protein is hon- mutant , has tumor
suppressor effect because of its ability
to inhibit transformation ©.It has a
short half-life of about 20 minutes ,
and can not be detected in the nucleus
of most normal tissues ©.The mutant
type P53 protein is much more
metabolicaly stable than the wild type
and accumulates in the nucleus and has
prolonged half-life (up to 9 hours)
which renders it more likely to be
detected by immunohistochemical
assay (V. P53 gene is capable of
modulating the expression of a variety
of genes such as genes controlling cell
arrest in G1/S phase, genes controlling
apoptosis and genes controlling P53
protein ®, so functional inactivation
makes the cell turn onto a one way
Street leadi n? to malignant
transformation ®. This inactivation
could occur either due to mutations in
the P53 gene (which are the most
frequent mutations encountered in
human tumors) “or causes other than
mutations like binding and inactivation
or degradation by viral proteins™ .

Hence this study aims to assess the
immunohistochemical expression of
P53 in invasive cervica carcinoma
(squamous cells carcinoma and
adenocarcinoma) and to study the
correlation  between P53 over-
expression with clinico-pathological
variants (age, grade and histological
type).

Patients and methods

A total of 42 tissue samples of
invasive cervical carcinoma (30 cases
of sguamous cell carcinoma and 12

cases of adenocarcinoma) were
included in this retrospective study.

The samples were obtained from
paraffin embedded blocks covering the
years 1998 to 2005 from the
histopathology files of Al-Kadhimiya
Teaching Hospital, Al-Ulwiya
Teaching Hospital and from private
laboratories. All the clinical data had
been obtained from the files of these
patients. Out of 12 cases of
adenocarcinomas, 8 patients had punch
biopsies, and 4 had hysterectomies .For
the 30 cases of sguamous cell
carcinomas, 16 patients had punch
biopsies and 14 had hysterectomies.

The diagnosis was confirmed by
review of two freshly prepared
hematoxylin and eosin- stained dlides.
Two dlides had been prepared to be
stained immunohistochemically with
P53 monoclonal  antibody. To
determine the signal  specificity,
negative control slides were included.

In the first run, the negative
control dlides included sequentia
omission of reactive component in the
test; the primary (monoclonal)
antibody, the secondary antibody (the
biotinylated link), the conjugate and
the substrate. Then, in each
immunohistochemistry run, the
negative control slides were obtained
by omitting the primary antibody and,
this was undertaken under identical test
conditions™?.

Sections from a breast cancer
patient that were known to be
immunoreactive for P53 antibodies
were used as positive controls for P53
and run with each batch stained 2.
Positive P53 results give nuclear
brownish color, granular or
homogenous, without any cytoplasmic
or artifactual staining as in analytic
cells or hemorrhage ™. The results of
P53 positivity in each individual case
were analyzed according to the
following variables:
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1. Semi-quantitative assessment: A
minimum of 100 tumor cells were
scored. Those cervical tissues with P53
immunostaining in at least 5% of the
cell nuclei were considered to have
P53 over-expression 4.

Scoring was done at X40 objective as
follows ;

-Negative (score 0): None of the cells
revealed positivity for P53 marker.
-Weak or mild: Staining [(5 %-< 10%)
positive of tumor cells] (score +1)
-Moderate:  Staining (<25%) (Score

+2)
-Strong:  Staining (325 %-< 50%)
(Score +3)

-Highly strong: (over 50%) (Score +4)
2. Pattern of staining: The pattern was
classified into Diffuse, Regiona and
Focal. It was considered Diffuse if the
P53 positive cells were distributed
through amost al the section as
homogenous  distribution, while
considered Regiona if more than one
area of section showed large number of
P53 positive cels, and it was
considered Focal if P53 positive cells
were localized in only one area of the
section ®,

3. Intensity of the staining: The
intensity of the brownish coloration
was graded as strong, moderate or
weak .It is strong if the brownish
coloration is detected very clearly even
at low power (100) and moderate if it
was detected with difficulty at low
magnification while if P53 positivity
could only be detected a high
magnification (1000) it was considered
weak 19,

Statistical _analysis was done using
student t-test were P value of <0.05
was considered significant.

Results

Forty two cases of cervical cancer
were included in this study; 30 cases of
squamous cell carcinoma their age
ranges from (30-65) years with a mean
age of (47.50+£1.94 S.D.) years. And 12
cases of adenocarcinoma their age

ranges from (32-45) years with a mean
age of (38.50+1.11 S.D.) years. From
the descriptive anaysis, there was a
significant difference between the
mean age of the two histological types;
the mean age of adenocarcinoma was
significantly lower than that of the
squamous cell carcinoma (P<0.0.5).
(Figurel)

Histopathologically, there were 30
cases of sguamous cell carcinoma:
4(13.33%) cases were wel -
differentiated, 17(56.66%) cases were
moderately —differentiated and 9
(30%) cases were poorly differentiated,
and 12 cases of adenocarcinomas:
2(16.66%) cases were well -
differentiated, 5(41.66%) cases were
moderately —differentiated and
5(41.66%) cases were poorly —
differentiated adenocarcinomas, from
the descriptive anaysis shown in
(Table 1) there was no significant
difference between the grade of the
tumor and the two histological types.
(P>0.05)(Figure 2)
Immunohistochemical staining of P53
showed granular brown nuclear
staining in positive cases, from the
total 42 cases of invasive cervica
carcinoma; 30 (71.43%) cases were
found to be negative
immunohistochemical expression of
P53 with a (score 0), while 12
(28.57%) cases showed a positive
over-expression of P53, 5(11.91%)
cases were considered as score 1,
3(7.14%) cases were considered as
score 2, 2(4.76%) cases were
considered as score 3 and 2(4.76%)
cases were considered as score 4 as
shown in (Table 2).

The pattern of nuclear immunostaining
of the 12 positive cases was in 4
(33.33%) cases having a diffuse
pattern, 2 (16.67%) cases having a
Regional pattern, and 6(50%) cases
having a Focal pattern as shown in
(Figures 3 and 4).
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The intensity of nuclear
immunostaining of the 12 P53 positive
cases was Weak in 3(25%) cases,
Moderate in 5(41.67%) cases and
Strong in 4 (33.33 cases) as shown in
(Figures 5 and 6).

There was no  significant
difference between the age of the
patients and P53 over-expression
(P>0.05). Also there was no significant
difference between the P53 over-
expression and the three grades of
invasive cervical carcinoma (P>0.05),
however poorly differentiated tumors
showed high percentage of P53 over —
expression as shown in (Table 3).

Immunohistochemical analysis of P53
over-expression in relation to the
histological type of invasive cervica
carcinoma revealed that P53 over-
expression was detected in 5(16.66%)
cases out of the 30 cases of sgquamous
cell carcinoma and 7 (58.3%) cases out
of 12 cases of adenocarcinoma. A
significant correlation was found
between the over-expression of P53
and the histological type. The over-
expression of P53 in adenocarcinoma
was significantly higher than P53 over-
expression in squamous cell carcinoma
(P<0.05) (Table 4).

P=0.007

50

40

Mean age 30
(years) 20
10

0.

SCC

adenocarcinoma

Histological type

Figure 1: Therelation between the age of the patients and the histological type of
theinvasive cervical carcinoma.

Table 1: Distribution of cases according to the grade of invasive cervical carcinoma.

Histological Type
SCC Adenocarcinoma
4 2
17 5
9 5
30 12

0.675 (non-significant)
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(B)
Figure 2: Histopathological section of (H& E, 400) [A] Squamous cell carcinoma
of the cervix showing nests of squamoustumor cells. [B] Adenocar cinoma of the
cervix showing moder ately-differentiated glands.
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(A)

(B)
Figure 3: Immunohistochemical staining of P53 (200) in cervical squamous cell
carcinoma. Staining by DAB chromogen (brownish color) counterstained with
Mayer's hematoxylin [A] Squamous cell carcinoma with a regional pattern of
P53 nuclear staining (dark arrow) [B] Adenocarcinoma with a diffuse pattern of
P53 nuclear staining (dark arrow)
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Table 2: Distribution of P53 expression accor ding to Sophia scoring system,
pattern and intensity of staining.

Scoring of P53 1 5 3 4 Total
inall cases
Frequency
No. 30 5 3 2 2 42
% 71.43% || 11.91% | 7.14% | 4.76% 4.76% 100%

positive cases

Frequency
No. 4 2 6 12
% 33.33% 16.67% 50% 100%
Intensity in
P53 positive Weak Moderate Strong Total
cases
Frequency
No. 3 5 4 12
% 25% 41.67% 33.33% 100%

frequency of cases
@

Diffuse Regional Focal
staining pattern

Figure 4: Distribution of P53 expression in invasive cervical carcinoma
according to the pattern of staining.
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(A)

(B)
Figure 5: Immunohistochemical staining of P53in cervical squamous cell
carcinoma. Staining by DAB chromogen (brownish color) counterstained with
Mayer's hematoxylin [A] Squamous cell carcinoma with strong P53 staining
(>25%-<50%) (200) [B] Adenocarcinoma with moderate P53 staining (<25%)
of the cellsrevealed nuclear positivity for P53 marker (dark arrow) (400)
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frequency
N
i

weak moderate strong

intensity of P53 expression

Figure 6: Distribution of P53 expression in invasive cervical carcinoma
according to theintensity of staining.

Table 3: Expression of P53 in relation to the grade of invasive cervical carcinoma.

Grade
Well Moderate Poor
Positive 1 (16.66%) 4 (18.18%) 7 (50%)
™ Negative 5 (83.34%) 18 (81.82%) 7 (50%)
& Tota 6 22 14
P-value 0.094 (non-significant)

Table 4: Expression of P53 in relation to the histological type of invasive cervical

carcinoma.
Histological type
SCC Adenocarcinoma
Positive 5 (16.66%) 7 (58.3%)
@ Negative 25 (83.34%) 5 (41.7%)
o Total 30 12
P-value 0.02 (significant)
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Discussion

Cervical cancer is one of the most
frequent diseases in  women, it
comprises approximately 12% of all
cancers in women worldwide " 8 In
Irag, as in developing countries, the
lower social conditions, the average
age of the first intercourse, the high
rate of parity and the lack of the
primary care in the health system are
important risk factors for the rate of
cervical cancer 9.

This study showed that there is a
significant difference between the
mean age of invasive cervica
squamous cell carcinoma and the mean
age of invasive cervica
adenocarcinoma (P<0.05) and this
finding is similar to that of Abbas S.M,
2002 9,

Concerning the relation between
P53 over-expression and the age of the
patients, the findings of this study were
similar to that of Koyamatsu et al.,
2002 @ and Nair et a., 1999%? which
showed that there is no significant
difference  between P53  over-
expression and the age of the patients.

Conflicting data concerning P53
over-expression in relation to the grade
of invasive cervical carcinoma have
been reported. Cheah and Looi, 2002
3 showed that there is a significant
correlation  between P53  over-
expression and the grade of the tumor,
in such a way that P53 became more
frequently  expressed with less
differentiated tumors. On the other
hand, Nair et a., 19999 showed that
there was no significant correlation
between P53 over-expression and the
three grades of invasive cervicd
carcinoma, which is similar to the
findingsin this study.

Although there was no significant
correlation statistically between over-
expression and the grade of invasive
cervica carcinoma, poorly
differentiated tumors showed a high

percentage of P54 over-expression
(50%).

The evaluation of P53 over-

expression in invasive cervica
carcinoma was examined in numerous
studies, but the obtained results were
controversial. In the maority of the
studies (Abdulla A.M, 2006,
Kersmaekers et al., 1999%Y; Kainz et
al., 1995 @), the frequency of the P53
over-expression in cervical squamous
cell carcinoma was comparable to the
results of this study.
P53 over-expression in
adenocarcinoma in this study was aso
comparable to other studies (Abd et al.,
1999 ®: McCluggage et al., 1997 7).
In concordance with other studies
(Cheah and Looi 2002 ®; Abd et al.,
1999 ®®: Quinn MA., 1997%®; Nagan
et al., 1997®), this study showed that
P53 over-expression in
adenocarcinoma was  significantly
higher than that in squamous cells
carcinoma of the cervix.

Some studies (Cheah and Looi
2002 @, Tenti P et a. 1998%%)
showed that the higher level of P53
expression in adenocarcinoma
compared to squamous cell carcinoma
may be due to higher frequency of
mutation in adenocarcinoma. Most
mutations  induce  conformational
changes causing over-expression of
P53 protein, stabilizing it and making
it detectable by immunohistochemical
analysis (Zheng A et al., 1999 ©:
Berns EM et al., 1998%?;Villuendes R
etal ., 1997 ).

It has been suggested that P53
over-expression represents a poor
prognostic factor ™ .Since P53
expression in adenocarcinoma is
significantly higher than that in
squamous cell carcinoma of the cervix,
this could contribute to the less
favorable prognosis of the former than
the latter ¥,
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The current study as other studies
(Wang et a., 2004 ©9; Koyamatsu et
al., 2002 “Y; Vassallo et al., 2000 %)
was undertaken with assumption that
the immunohistochemical detection of
P53 with the monoclonal antibody is
amost associated with the presence of
the mutated forms of P53 alels, based
on wild type P53 protein possessing a
short half-life, ranging up to 30
minutes, hence not accumulating to
immunohistochemically detectable
levels, and mutant forms having longer
half-lives providing for
immunohistochemical  detection in
many instances " .

Such immunohistochemical
detection of P53 has frequently been
used as a simpler method than genetic
analysis of P53 mutations. However , it
is not very specific for evaluation of
P53 mutations in human cancers since
tissue fixation , the type of antibody
and other technical factors may affect
the detection ©®® .In addition ,not all
mutations in the P53 gene result in the
increase accumulation of the protein
frame shift and non-sense mutations
can lead to expression of an altered
P53 which is undetectable by the
available monoclonal antibodies , or
some mutations may disrupt the
binding sites of the anti-p53
antibody®Y.

The absence of antibody reactivity
therefore does not rule out genetic
(aslg)erations of the P53 in human tumors

In conclusion this study showed a
significant correlation between P53
over-expression and the histological
type of the invasive cervicd
carcinoma. Although there was no
statistical correlation between P53
over-expression and the three grades of
the invasive cervica carcinoma,
poorly-differentiated tumors showed
the higher percentage of P53 over-
expression. No significant difference

was found between P53 over-
expression and the age of the patient.
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