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Abstract— Objective: To study and to derive the significance of expression of p53, pRb and Ki-67 markers in various
grades of cervical intraepithelial lesions and malignancy in a tertiary hospital situated in southern part of India which ca-
ters the rural and semi-urban population.Methods: A total of 120 cervical tissue samples were included. These
represented normal, dysplasia and malignancy. Immunohistochemical staining was performed for p53, Ki-67 and pRb in
formalin-fixed, paraffin-embedded tissue sections of the uterine cervix using horse-peroxidase method. Descriptive statis-
tical analysis was done; significance was assessed at 5% level of significance. The mean value of the markers was compared
between normal and pathological lesions separately using Independent “t” test. Results: There was significant association
of p53 expression between normal cervical epithelium and low grade squamous intraepithelial lesion (LSIL) (p=0.023),
squamous cell carcinoma (SCC) (p<0.001) and adenocarcinoma AC (p=0.004), but no significant association with high
grade squamous intraepithelial lesion (HSIL) (p=0.09). In case of pRb(n) (n=nuclear) expression significant association
was found when normal was compared with LSIL (p<<0.001) and HSIL (p=0.001), no association was found with SCC
(p=0.207) and AC (p=0.322). pRb(c) (c=cytoplasmic) expression showed significant association when normal was com-
pared with HSIL(p=0.03), SCC (p<0.001) and AC (p<<0.001), but no association was found with LSIL. Whereas Ki-67
expression showed highly significant association with LSIL (p=0.012), HSIL (p<0.001), SCC (p<0.001) and AC
(p<0.001). Conclusion: p53 expression progressively increased from normal cervical epithelium to intraepithelial lesion
to malignant lesion. pRb expression showed shift of expression of pRb(n) in intraepithelial lesions to expression of pRb(c)

in HSIL to frank malignancy. Ki-67 expression was directly proportional to the degree of dysplasia to malignant lesion.
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INTRODUCTION

Carcinoma cervix is the fourth most common malig-
nancy among the women worldwide with an esti-
mated 5,28,000 new cases in 2012 and accounts for
almost 12% of all female cancers. An estimated
2,66,000 deaths from cervical cancer worldwide in
2012 is documented, accounting for 7.5% of all female
cancer deaths. In India, 1,23,000 new cases and 67,000
deaths documented because of cervical cancer in 2012

(Globacan, 2015). Cervical cancer accounts for 17.5%,
in a study undertaken at Kolar, South-eastern Karna-
taka, India (Kalyani R et al, 2010). Carcinoma cervix
emerges from a defined series of preneoplastic lesions
with increasing cellular dysplasia referred to as cer-
vical intraepithelial neoplasia (CIN) grade I, II and
[II(Bahnassy AA, 2007). Many epidemiological studies
conducted over the last 20 years have established a
strong association between the high risk human papil-
loma virus (HPV type 16 and 18) and cervical cancer
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in up to 95% of cases.

The important regulators disrupted in cervical cancer
cells are two tumor suppressor genes, retinoblastoma
protein (Rb) and p53 transcription factor. The inter-
connecting signaling pathways controlled by Rb and
p53 are involved in the etiology of cervical cancer
(Sherr CJ, 2002).The Ki-67 protein plays an important
role in cell proliferation. Its antigen is expressed dur-
ing the cell cycle with the exception of the GO phase,
and has been used as a marker for proliferation in var-
ious tumors, including cervical carcinoma (Mocuta D,
2010).

MATERIAL AND METHODS

In the present study 120 samples (cases & controls)
were considered. Prior to the study ethical clearance
was obtained from the institutional ethical board. Pa-
tients attending department of Obstetrics and Gyne-
cology for cervical cancer screening as well as with
complaints of white discharge per vagina, bleeding
per vagina and mass per vagina were consi-
dered.Clinical data was obtained in each case regard-
ing name, age, history of present illness, personal his-
tory and any other associated complaints.Consent
from the patient was taken for local examination and
biopsy was taken from the suspected area after appli-
cation of 5% acetic acid or Lugol’s iodine. Hysterecto-
my specimens were also considered for the study. Bi-
opsy was routinely processed and stained with Hema-
toxylin and Eosin staining. The sections were ex-
amined for dysplasia, carcinoma in situ and malig-
nancy.

Immunohistochemistry (IHC) was performed on 3-pm
thick sections from 10% formalin-fixed paraffin-
embedded tissues. Horse-peroxidase method was
used for a panel of three antibodies i.e, p53 (Biogenex,
BP53-12), Ki-67 (Biogenex, BGX-297) and pRb (Bio-
tech, Rb(IF8)SC-102). For antigen retrieval, citrate buf-
fer of pH-6.0 using microwave power 10 for 6 minutes
x 3 cycles was done (applicable for all 3 antibodies).
Counter stain done with Haematoxylin. All the slides
were examined. To ensure the reliability of the expe-
rimental study, internal quality control of immunohis-
tochemical techniques was performed as a part of an
implemented and certified quality assurance system.

Cells were noted as positive when they showed nuc-
lear/cytoplasmic immunoreactivity (brown precipi-
tate). Only the neoplastic region of each tissue section

Biomed Res Ther 2015, 2(10): 374-384

was evaluated. To evaluate the marker positivity, at
least 1000 cells per case was counted. Quantification of
the results was made by determining the nuclear posi-
tivity (number of cells marked by the antibody di-
vided by the number of cells counted per sample).
Positivity was nuclear for p53, Ki-67 and nuclear &
cytoplasmic for pRb. The percentage of positive cells
in each tissue section was estimated on a semi-
quantitative scale where: 0(0%), +1 (1-24%), +2 (25-
49%), +3 (50-74%), +4 (75-100%). The staining intensity
was also assessed based on the category as mild, mod-
erate and high or grade I to IIl. This is mainly based
on subjective assessment. The mean values of IHC
markers were correlated with different stages of the
disease (Greene FL, 2006).

The data was suitably arranged into tables. Descrip-
tive statistical analysis was carried out on this data.
Results on continuous measurements are presented as
mean + standard deviation and results on categorical
measurements are presented in number%. Signific-
ance was assessed at 5% level of significance. The
mean value of p53, pRb and Ki-67 was compared be-
tween normal and various premalignant and malig-
nant lesions separately using Independent’t’ test.

RESULTS

Out of 120 samples, 20 were normal cervix, 21 low
grade squamous intraepithelial lesion (LSIL), 18 high
grade squamous intraepithelial lesion (HSIL), 13 well
differentiated squamous cell carcinoma (WDSCC), 28
moderately differentiated squamous cell carcinoma
(MDSCC), 7 poorly differentiated squamous cell car-
cinoma (PDSCC), 8 Non-keratinising squamous cell
carcinoma (NKSCC), 3 adenocarcinoma (AC) and 1
each of Adenosquamous (AS) and microinvasive (MI)
carcinoma respectively. Classification of the carcinoma
was based on Modified World Health Organization
criteria (Ellenson LH, 2010). The age group ranged
from 30-79 years, the highest malignancy was in the
age group of 40-49yrs.
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Figure 1. Microphotograph shows (a) low grade squamous
intraepithelial lesion H&E X 100. (b) p53 expression in basal
&suprabasal layer of cells. (c) Ki-67 positivity in basal layer.
(d) pRb expression in basal and a few cells of suprabasal
layer.

Figure 3. Microphotograph showing (a) well differentiated
squamous cell carcinoma H & E X100. (b) p53 expression. (c)
Ki-67 expression in almost all the tumor cell nuclei with
strong intensity. (d) pRbimmunoexpression having cytop-
lasmic staining.
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Figure 2. Microphotograph shows high grade squamousin-
traepithelial lesion H & E X100. (b) p53 expression in basal
and suprabasal layer. (c) Positivity of Ki-67 in basal & a few
cells of Suprabasal layer. (d) pRb expressionshowing nuclear
positivity.

Figure 4. Microphotograph showing (a) moderately differen-
tiated squamous cell carcinoma H & E X100. (b) p53 expres-
sion. (¢) Strong immunoreactivity of Ki-67. (d) pRb expres-
sion having cytoplasmic staining.

Figure 5. Microphotograph showing (a) poorly differentiated squamous cell carcinoma H & E X100. (b) tumor cells positive for

p53. (c) Strong immunoreactivity of Ki-67. (d) pRb expression having more of nuclear staining compared to cytoplasmic stain-
ing.
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Table 1. P53 immunostaining (grades) in various histopa-
thological types.

HP Type 0 +1 +2 +3 +4 | Total n(%)

=)

Normal n(%) 15(75) [5(25) |0 0 20(100 %)

LSIL*n(%) [3(14.3)[7(333) |7(33.3) [29.5) [209.5) |21 (100%)

HSI ** n(%) [1(5.5) [13(72.2) |0 0 4(22.2) [18(100%)

SCC** n(%) [2(3.5) [10(17.5) [11(19.2) |13(22.8) [21(36.8) [57(100%)

AC**n@%) 0 o 1(33.33) [0 2(66.6) [3(100%)

AS n(%) 0 1(100) [0 0 0 1(100%)

HP- Histopathological type, LSIL- Low grade squamous intraepithelial
lesion, HSIL- High grade squamous intraepithelial lesion, SCC- Squam-
ous cell carcinoma, AC- Adenocarcinoma, AS- Adenosquamous carcino-
ma.*P =0.023, ** P=0.09, ** P =<0.001, **** P =0.004

Table 3.pRb(c) immunostaining (grades) in various his-
topathological Types

Biomed Res Ther 2015, 2(10): 374-384

Table 2. pRb(n) immunostaining (grades) in various his-
topathological Types

HP Type 0 +1 +2 +3 +4 | Total n(%)
Normal |y 100 heso)  paoy o 0 20 (100%)
n(%)

E(SiL) 147) |6(86) |o428) [523.80) |o 21(100%)
f(SI)L 316.6) [6333) [.(11.1) [6(333) [1(5.5) [18(100%)
SCC Kok

g 1092 Pe@n 8140 a7 fi07) [570100%)
AD**** Y
oy 1633 pess) o 0 0 3(100%)
ASn(%) [1(100) o 0 0 0 3(100%)

HP- Histopathological type, LSIL- Low grade squamous intraepithelial
lesion, HSIL- High grade squamous intraepithelial lesion, SCC- Squam-
ous cell carcinoma, AC- Adenocarcinoma, AS- Adenosquamous carcino-
ma. * P <0.001, **P=0.001, **P =0.207, ****P =0.322

Table 4. Ki-67 immunostaining (grades) in various histo-
pathological Types

HP 0 +1 +2 +3 +4 Total n(%)

Type
Normal .
(%) 20(100) [0 0 0 20(100%)
LSIL Y
(%) 21(100) [0 0 0 0 21(100%)
rI;I(E’/I)L 13(72.2) |3(16.60 [1(5.5) 1(5.5) 0 18(100%)
SCC **
(%) 15(26.3) [17(29.8) [9(15.7) [12(21.0) [4(7.0) 57(100%)
AC HNN o
(%) 1(33.33) |0 1(33.33) |0 1(33.33) [3(100%)
AS n(%) |0 1(100) |0 0 0 1(100%)

HP Type 0 +1 +2 +3 +4 Total n(%)

Normal o

(%) 2(10) |18(90) 0 0 0 20(100%)
*

LSIL 0 18(85.7) [2(9.5) |0 1(4.7) 21(100%)

n(%)

rIII(%/H)“ 1(5.5) |12(66.6) [1(5.5) [2(11.1) [2(11.1) |18(100%)

SCC Rk

(%) 1(1.7) 11(1.7) 7(12.2) [15(26.3) [33(57.8) [57(100%)

AC HN% o

(%) 0 0 0 0 3(100) 3(100%)

ASn(%) [0 1(100) 0 0 1(100%)

HP- Histopathological type, LSIL- Low grade squamous intraepithelial
lesion, HSIL- High grade squamous intraepithelial lesion, SCC- Squam-
ous cell carcinoma, AC- Adenocarcinoma, AS- Adenosquamous carcino-
ma. * P=0.03, ** P<0.001, ** P < 0.001

HP- Histopathological type, LSIL- Low grade squamous intraepithelial
lesion, HSIL- High grade squamous intraepithelial lesion, SCC- Squam-
ous cell carcinoma, AC- Adenocarcinoma, AS- Adenosquamous carcino-
ma. * P=0.012, ** P<0.001, *** P <0.001, *** P< 0.001
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Table 5. Correlation of clinical staging and IHC staining

THC markers Clinical Stage NumerSOf Cas- Mean+/- SD p-Value
I 33.25 +/-34.24
P53 1II 8 42.00 +- 30.49 0.287
I 49 53.61 +/-29.18
I 4 48.25 +/-19.47
Ki-67 I 78.13 +/- 27.57 0.177
I 49 71.57 +/- 26.64
I 15.25 +/- 29.84
PRb(n) I 20.75 +/- 13.96 0.472
I 49 12.82 +/-16.27
I 6.25 +/-9.46
pRb(c) II 8 40.88 +/-35.04 0.125
I 49 27.41 +/- 26.89
IHC- Immunohistochemistry
Table 6. Expression of P53 in cervical lesions in various studies.
Various studies Normal (%) LSIL(%) HSIL(%) SCC (%) AC (%)
Abd El AILH et al, 1999 Basal La}-/er Positiv- | Full ﬂ’.II-Ck.neSS Full t}.u.ck.ness
ity Positivity Positivity
Bosari S et al, 1993 74 (basal) 100 (basal) 25 (Sufl;abas' 72
Holm R et all, 1993 0 7 62 11
Akasofu M &Oda Y, 1995 0 0 62.1 73.9
Slagle BL et al, 1998 2.6 1.2 3.6
Damitrakakis et al, 2000 0 0 15 29 11
Bahnassy AA et al, 2007 0 0 18.4 44.2
Tan GC et al, 2007 47.6 78.7 72.2 429
100 94.5 full
Present Study Basal Layer 86 S.u p r.abasal thickness posi- 94.6 100
. Positivity ..
Positivity tivity
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Table 7. Expression of pRb in cervical lesions in various studies

Various studies Normal (%) LSIL(%) HSIL(%) SCC (%) AC (%)
Chetty R et al, 1997 86.6 66.6
Salcedo M et al, 2002 100 parabasal 100 basal &parabasal 100 basal &parabasal
1 12 full
Noraini MD et al, 2003 100 (basal 1/3) 100 (basal 2/3) 00 (basal 2/3 or fu 100 100
thickness)
Tringler B et al, 2004 99.1 94.4 91.3 94.4 66.7
Rb(n) 90 basal layer % 83.5 full thickness 80.5 50
P 4 basal &parabasal ’ ’
Present Study
pRb(c) 0 0 27.8 732 75
Table 8. Expression of Ki67 in cervical lesions in various studies
Various studies Normal (%) LSIL(%) HSIL(%) SCC (%) Ac(%)
Agnaldo LS et al, 2004 6.7 93.3
Carreras R et al, 2007 25 68 65.5
Nam EJ et al, 2008 58.3 50

Zamora PC et al, 2009 23 48 89 100 100

Munhoz NG et al, 2009 6.6 35.6 46.5 57.8

Kim SM et al, 2001 51.5
1 1 1 4.5 full thick-
Present study 90 basal layer 00 basal, suprabasa 94:5 full thick 98.2 100
layer ness
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P53 immunoscoring in various lesions are shown in
Table 1. There was significant association of p53 ex-
pression between normal cervical epithelium and LSIL
(p=0.023), SCC (p<0.001) and AC (p=0.004) but no sig-
nificant association with HSIL (p=0.09).pRb(n)
(n=nuclear) immunoscoring in various lesions are
shown in Table 2. pRb(n) expression showed signifi-
cant association when normal was compared with
LSIL (p<0.001) and HSIL (p=0.001), no association was
found with SCC (p=0.207) and AC (p=0.322). pRb(c)
(c=cytoplasmic) immunoscoring in various lesions are
shown in Table 3. pRb(c) expression showed signifi-
cant association when normal was compared with
HSIL (p=0.03), SCC (p<0.001) and AC (p<0.001), but no
association was found with LSIL. Ki-67 immunoscor-
ing in various lesions are shown in Table 4. Ki-67 ex-
pression showed highly significant association with
LSIL (p=0.012), HSIL (p<0.001), SCC (p<0.001) and AC
(p<0.001) (Figures: 1,2,3,4,5).

Comparing IHC markers with intensity of staining
and various lesions, regarding p53 majority of normal,
pre-neoplastic lesions (LSIL, HSIL) and NKSCC was
grade I;, KSCC (Keratinising squamous cell carcinoma)
and AC was grade II/III. In pRb(n) marker, majority of
normal, pre-neoplastic, KSCC and NKSCC was grade
L. In pRB(c) marker, majority of normal, PDSCC and
AC showed grade 0; NKSCC grade 0/ and KSCC
grade I. In Ki-67 marker majority of normal was grade
I, pre-neoplastic. MDSCC and PDSCC grade II;
NKSCC Grade II/III; WDSCC and AC grade III. How-
ever there was no significant statistical correlation be-
tween intensity of staining of normal with various pa-
thological lesions.

No statistical significant correlation was found com-
paring mean values of IHC markers and clinical stag-
ing of the disease (Table 5).

DISCUSSION

Cervical carcinoma is one of the most common malig-
nancies affecting women (Vasilescu F, 2009). HPV is
known to be the most important cause of cervical can-
cer.High risk type (16, 18) viruses are implicated in the
pathogenesis of cervical neoplasm which is induced
by a multistep process. In addition, the progression of
the cervical cancer can be influenced by the immune
surveillance or other carcinogens(Tommasino M,
2003). Low and/or high-grade cervical intraepithelial
neoplasia (CIN) can regress or progress to an invasive
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cervical carcinoma after a long period of latency. The
HPV genome encodes proteins that are able to induce
unscheduled proliferation and prevent apoptosis
(Chakrabarti O, 2003).

The two early HPV genes, E6and E7, play crucial role
in tumour formation. There is integration of viral
DNA into host DNA which is the critical step in cer-
vical carcinogenesis. E6 and E7 are the viral onco-
proteins, uncontrolled expression of these proteins are
seen when there is inactivation of host tumor suppres-
sor genes (p53 &pRb). This will result in loss of nor-
mal maturation sequence, causing persistent, prolifer-
ative HPV infection. This will further result in trans-
formation to high grade dysplasia and progresses to
invasive carcinoma (Kalof AN, 2007, Magaldi TG,
2012).The multistep process of carcinogenesis is based
directly or indirectly on cell proliferation. Ki-67 is a
nuclear proliferation associated antigen and a well
known cell proliferation marker (Kim SM, 2001). Cell
proliferation has been described as an additional pa-
rameter useful in the prognostic evaluation of cervical
cancer (Agnaldo LS, 2004; Qiangxiu W, 2004). The cur-
rent study was done to know the role of these bio-
markers/cellular proteins in various grades of dyspla-
sia and malignancy.

In the present study, maximum cases of premalignant
and malignant cervical lesions were found in the age
group of 40-49 years. Maximum frequency of cases in
older women beyond 40 years of age (SIL-10.71%, car-
cinoma cervix- 1.3%) is reported (Misra ]S, 2009). An-
other study reported similar age distribution (Kalyani
R, 2010). One study concluded that the most common
age group involved in carcinoma cervix ranged from
35-50 year (Aswathy S, 2012).

About 90% of cervical cancers are squamous cell car-
cinomas and rest 10% are adenocarcinoma. Around
85-90% of cases of squamous cell carcinoma and the
rest adenocarcinoma are reported in various studies
(Das BC, 2000; Misra ]S, 2009). In another study major-
ity of cervical carcinomas were histologically
squamous cell carcinoma followed by adenocarci-
noma (Kalyani R, 2010).

P53, tumour suppressor gene, plays an important role
in protection against the development of cancer. Wild
type p53 monitors the integrity of the genome. The
mechanism of activation of p53 in response to DNA
damage depends on DNA protein kinase (Levine A],
1991).The p53 gene is one of the most important tar-
gets of the HPV E6 gene. Two important mechanisms
are known as to how p53 causes cervical cancer. The
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first, E6 binds to E6 associated protein (E6AP), which
functions as ubiquitine protein ligase. E6/E6AP com-
plex binds the central region of p53, which becomes
rapidly ubiquitinated and is targeted to proteosomes.
Thus E6 protein has the capacity to stimulate p53 de-
gradation. This leads to low levels of p53 in cervical
tumor cells. In conclusion, inactivation of p53
represents a key step in cervical carcinogenesis
(Levine AJ, 1991; Madhumita Roy, 2014; Tan GC, 2007;
Tommasino M, 2003). Secondly, mutation of p53 is
rarely found to cause carcinomas. However mutation
can be found in both HPV positive or negative cervical
tumours, indicating that there is no correlation be-
tween HPV and p53 status. Mutated p53 suggests that
P53 can be functionally inactivated in cervical cancer
cells either by association with E6 or mutation of the
gene (Tommasino M, 2003).

P53 immunoreactivity starts in SIL. The expression of
P53 begin to be seen in a few cells in the basal layer of
LSIL and increase in parallel to the extension of neop-
lastic cells in HSIL and carcinoma in situ and was
more extensive in invasive lesions (Abd El All H,
1999). The results of various studies are shown in table
6. In the present study, p53 was detected in all cases of
normal cervical epithelium in the basal layer, of which
75% showed +1 score and 25% showed +2 scoring.
Among premalignant lesions, 86% of LSIL cases
showed positivity in basal and suprabasal region, out
of which 33.3% of cases showed immunoreactivity
with +1 and +2 scoring respectively. 94.4% of HSIL
cases showed suprabasal/full thickness positivity, out
of which 72.2% of cases showed +1 scoring, 22.2% cas-
es showed +4 scoring. On the contrary, when LSIL cas-
es were compared with normal cases, significant asso-
ciation was found (p=0.023). But this was not true in
case of HSIL where no significant association was
found. 94.6% of invasive squamous cell carcinoma
showed p53 expression, out of which 35.7% showed +4
scoring. In comparison with normal cervical epithe-
lium, significant association was found (p<0.001) (Ta-
ble 1). Although the rates of p53 positivity in cervical
carcinoma differ in different studies, all of them indi-
cate that p53 immunoreactivity is commonly detected
in invasive SCC. However another study showed that
there are no statistical differences between the expres-
sion of p53 in SCC, CIN, squamous metaplasia and
normal squamous mucosa (Son SM, 2012).

Conflicting results on this topic have been published.
Positive p53 immunoreactivity which was detected in
normal cervical epithelium can be explained as a re-
sult of over expression or stabilization of the wild
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type, or as an effect of the microwave oven heating in
the absence of mutations (Tan GC, 2007). This could
probably be the reason of over expression of p53 in
normal cases in our study also. Some studies showed a
significant correlation of p53 expression with HSIL
compared with normal, whereas others showed no
significant association (Zamora PC, 2009).

The possible explanation for over expression of p53 in
SCC may imply several things: p53 gene may be ran-
domly mutated, abnormal accumulation of non-
mutant p53 protein due to altered p53 homeostasis in
tumour cells rather than p53 mutation, conformational
changes in wild type p53 protein causing it to change
from suppressor to promoter or mutant p53 and/or
detected p53 may be normal p53 that is abnormally
stabilised or increased in amount (Zamora PC, 2009).
The expression of p53 beyond the basal cells in intra-
epithelial lesions indicates loss of normal proliferation
cell regulation and loss of epithelial maturation espe-
cially in HSIL (Godoy AEG, 2014).

Adenocarcinoma and adenosquamous carcinoma has
bad prognosis when compared to squamous cell car-
cinoma. Therefore p53 expression would be expected
to be greater in the former two. In our study, p53 ex-
pression was found to be greater in adenocarcinoma.
This finding does not reflect the true population as
there was only 4 cases available for evaluation and
association with normal does not carry much value
even though it was found to be significant.

When the intensity of staining was evaluated in our
study, both normal and premalignant cases showed
grade I (mild) intensity. However malignant cases
showed grade II to III (moderate to intense) intensity.
In a study majority of CIN showed negative to grade I
intensity, whereas 65.2% of malignant cases showed
grade III intensity (Galgano MT, 2010).

The protein product of the Rbgene (pRb; retinoblas-
toma protein) is a nuclear phosphoprotein that plays
an important role in regulating the cell cycle. There-
fore loss of normal Rb function may allow cells to pro-
liferate in an uncontrolled manner, not only to initiate
events in tumourigenesis, but also as a step associated
with malignant progression (Noraini MD, 2003).Loss
of normal Rb function can be either due to mutation of
Rb gene or binding of HPV-E7 to Rb-E2F which re-
moves cell cycle restriction. HPV-16 E7 interacts with
and functionally inactivates the tumour suppressor
protein pRb. E7 also induces destabilization of the re-
tinoblastoma protein. The resulting release of active
E2F transcription factors leads to stimulation of S-
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phase cell cycle entry. E7 protein is found predomi-
nantly in the nucleus and to a minor extent in the cy-
toplasm in the cervical cancer cell line Ca Ski in vitro
and in cervical carcinoma in situ, suggesting that nuc-
lear resident E7 plays a major role in cervical carcino-
genesis in humans (Fiedlwer M, 2004; Hui-Min Chen,
2014; Madhumita Roy, 2014) .The majority of Rb muta-
tions lead to absence of Rb mRNA and its protein
product. The complete absence of nuclear reactivity in
all areas of tumour associated with a positive internal
control has shown a strong indication of underlying
Rb mutations(Noraini MD, 2003).

Higher pRb expressions in premalignant lesions were
observed when compared to normal cervical epithe-
lium(Amortegui AJ, 1995). Table 7 shows the results of
various studies.pRb staining was lower in invasive
carcinoma than SIL, suggesting that Rb gene down
regulation could be involved in cervical carcinogenesis
(Salcedo M, 2002). Majority in normal cervical epithe-
lium showed +2 score and premalignant cases +3 score
(Noraini MD, 2003). Loss or reduction of pRb expres-
sion in aggressive behavior of breast cancer is re-
ported (Ceccarelli C, 1998). In our study, pRb(n) im-
munoreactivity was seen in 90% of normal cervical
epithelium in basal layer, of which 80% showed +1
score. In case of premalignant lesions, 95% of LSIL
cases showed positive immunoreactivity in basal and
parabasal layer, majority of which showed +2 score.
83.5% of HSIL cases showed positivity in basal
&parabasal layer/full thickness with majority showing
+1 & +3 score. One more finding which we would like
to highlight here is the appearance of cytoplasmic
stain in HSIL (27.8%) cases. When pRb(n) immunos-
coring was compared between normal cervical epithe-
lium and LSIL, significant association was found
(p<0.001). But no association was found for pRb(c). We
also found significant association between normal
cervical epithelium and HSIL cases for both
PRb(n)(p=0.001) and pRb(c)(p=0.03) (Table 2,3). 80% of
malignant lesions showed positive pRb(n) immuno-
reactivity, out of which, 64% showed +1 score, 12.5%
showed +2 score, 1.8% each showed +3 and +4 respec-
tively. 20% of cases showed no staining. The percen-
tage of immunoreactivity in case of PDSCC is low
when compared to WDSCC & MDSCC. PDSCC
showed 0 to +1 score when compared with WDSCC &
MDSCC which showed +1 to +2 score. The percentage
of pRb positive cells was higher in SIL than in normal
cervical epithelium which may be due to increased
proportion of proliferating cells. This is supported by
the fact that hyperphosphorylatedpRb is increased
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during G2/M phases (Bosari S, 1993; Noraini MD,
2003). One study showed that pRb expression was
relatively less in CIN II/III and SCC compared to nor-
mal squamous epithelium and squamous metaplasia
(Son SM, 2012).

In case of pRb(c) immunoreactivity, 73% of malignant
lesions showed positivity, out of which 28.6% of cases
showed +1 score, 16% of cases showed +2 score, 21.4%
showed +3 score and 7.2% showed +4 score. 27% of
cases showed no staining. When pRb(n) immunoscor-
ing was compared between normal and invasive
squamous cell carcinoma, no significant association
was found, whereas for pRb(c), significant association
was found (p<0.001) (Table 2,3).

In case of adenocarcinoma, out of 3 cases, 2 of them
showed +1 scoring. Since the number of cases was
very less, commenting on its immunoreactivity was
not possible. An additional finding was the presence
of cytoplasmic staining, which appeared in HSIL and
increased in proportion in WDSCC and MDSCC, but
decreased in PDSCC. This finding has been observed
in many other studies but the reason is still not
known. It was thought to be an artifact by some inves-
tigators or it could be related to Rb gene
mutation(Salcedo M, 2002).One more reason could be
the dispersion of gene products from the nucleus to
the cytoplasm which will take up the brown stain.
Studies have shown that E7 protein was found pre-
dominantly in the nucleus and to a minor extent in the
cytoplasm in cervical carcinoma. The oncoprotein in
HPV, E7, binds with Rb and forms a complex which
could be present in the cytoplasm that will also take
up the stain. Further studies should be done to sup-
port these finding. Cytoplasmic immunoreactivity in
mitotic cells indicates that in the absence of nuclear
envelope, pRb diffuses to other cellular locations
(Salcedo M, 2002).

The staining intensity of pRb(n) varies from grade 1 to
2 in both premalignant and malignant lesions, whe-
reas for pRb(c) it varies from grade 0 to 1. This varia-
tion in staining probably resulted from asynchronous
progression of the cells through the cell cycle.

Ki67 is a cell cycle associated protein present in the
peri-chromosomal region, expression of which is asso-
ciated with cell proliferation to measure growth frac-
tion of cells in human tumors. Ki67 nuclear antigen is
a non-histone heterodimer that is detected in nuclei of
cells during G1, S, G2 and mitotic phase of the cycle.
Ki67 is the gold standard proliferative index and is
immunhistochemically detectable throughout the in-
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terphase of the cell cycle, reaching its maximal level
during mitosis. Immediately after mitosis, the cellular
Ki67 antigen content decreases due to the short half
life and is not detectable in Go phase (Carreras R,
2007).

Table 8 shows results of ki-67 marker in various stu-
dies. Invasive squamous cell carcinoma is reported to
have +2 to +4 score (Agnaldo LS, 2004). Ki-67 expres-
sion is useful in distinguishing the different grades of
dysplasia, though not predicting their
behavior(Carreras R, 2007). One study showed that
invasive carcinoma (SCC & AC) has +4 score which
indicates that Ki-67 expression has a tendency to cor-
relate positively with the histologic grade (Zamora PC,
2009). Ki-67 expression is greater in CIN samples than
in normal/metaplastic epithelium and Ki-67 staining is
stronger in high-grade CIN than in low-grade CIN.
Therefore, Ki-67 is usually used to differentiate and
grade CIN (Godoy AEG, 2014; Kim SM, 2001). One
study has shown increased expression of Ki-67 in
SCC, CIN I/II/III but negative expression in squamous
metaplasia and normal squamous mucosa (Son SM,
2012). However Ki-67 cannot be used to differentiate
between HPV induced dysplasia and benign prolife-
rating cells due to benign reactive process (Hwang SJ,
2012). In our study, 90% of normal cases showed posi-
tivity for Ki-67 only in the basal layer, that is, +1 score.
All the LSIL (100%) cases showed Ki-67 positivity in
basal and suprabasal layer, out of which majority
(85.7%) showed +1 score, but a few cases (5%) showed
higher expression. In case of HSIL, 94.5% of cases
showed Ki-67 expression (full thickness), of which
66% of cases showed +1 score and 11% of cases
showed +4 score. The expression of Ki-67 was signifi-
cantly higher in invasive squamous cell carcinoma
cases, 98.2%, out of which 60% had +4 score. We also
found a significant association when compared with
normal cervical epithelium (p<0.001). This finding
shows that Ki-67 expression correlates with the histo-
logical grade of cervical neoplasia. We also found that
all adenocarcinoma cases showed Ki-67 positivity with
+4 scoring. A significant association was found be-
tween normal cervical epithelium and adenocarcino-
ma cases as well (p<0.001) (Table 4). Since the number
of cases was very less, commenting on its results has
less value.

However there is various contradicting opinion where
one study states that the study failed to identify the
significant correlation between the markers which re-
gulates the mitotic cycle as p53, pRb and Ki-67 to the
course of LSIL (Quint KD, 2013). The markers when
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used in combination also helps to grade the dysplasia
as seen in a study where p53(-)Ki-67(+)bcl2(-) was
commonly seen in HSIL and p53(-)Ki-67(-)bcl2(-) in
LSIL and normal epithelium (Godoy AEG, 2014). The
combination of E6 with p53 and E7 with pRb is also
studied where the LSIL and HSIL showed integration
of E6 and E7 in almost all cases with absent interaction
of E6/p53 and E7/pRb (Benedetto GD, 2014)

An attempt to grade the intensity of staining was
made in this study, which showed that normal cervical
epithelium cases (13 out of 20) showed mild (grade I)
staining. In premalignant lesions, moderate (grade II)
staining was noted. In case of invasive carcinomas, the
intensity ranges from grade II - IIL

An effort was also made to know if there was any sig-
nificant association between the markers and clinical
stages. Unfortunately, no significant association was
found between them. One study showed that there
was no correlation of p53 expression with tumour size,
histologic grade, depth of invasion and lymphovascu-
lar space invasion in early stage cervical carcinomas
(Khunamornpong S, 2008).

CONCLUSION

Squamous cell carcinoma of cervix is commonly seen
in 4% to 5t decade of life. P53 expression progressively
increased from normal cervical epithelium to intraepi-
thelial lesion to malignant lesion. However pRb (n)
expression was maximum in intraepithelial lesion
compared to normal cervical epithelium and malig-
nant lesion. pRb(c) expression as p53 protein progres-
sively increased from intraepithelial lesion to frank
malignancy. Ki-67 expression was directly proportion-
al to the degree of dysplasia to malignant lesion.
However further studies is required to exactly analyze
the cytogenetic aberration in p53 and pRb genes. The
present study can be used as a base line study of the
expression of p53 and pRb protein in cervical neopla-
sia.
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