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Abstract: p16 is a cell cycle inhibitor that is frequently inactivated in various types of tumours. In spite of p16 importance and its association with clinical behaviour in the genesis of Oral Squamous Cell Carcinoma (OSCC) is not
understood fully. The aim of study was to examine the impact of p16 and CK19 in the development and progression
of tumour with other clinical behaviours. In the present study, expression profiles of p16 and Cytokeratin19 (CK19)
protein were analysed through immunohistochemistry using anti-p16 and anti-CK19 antibody. Expressions pattern
of p16 and CK19 were noticed 40% and 58% in the OSCC respectively. Whereas expressions pattern were different
in control cases for both markers as p16 (70%) and CK19 (20%). There was progressive loss of p16 expression from
oral inflammatory lesion to OSCC and this differences were statically significant (p<0.05). The positivity of p16 were
observed in gender where its expression pattern did not reach statistical significance (p>0.05). Expression pattern
of CK19 were observed and its expression increased according to the grade and stage of cancer. Furthermore,
CK19 expression was seen to be significantly higher in male in the age group ≥50 years (p<0.05). This finding shows
that p16 and CK19 may have potential as a prognostic marker in human OSCC and important molecular event in
pathogenesis of oral carcinoma.
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Introduction
Oral cancer is multi-factorial diseases including
genetic and epigenetic alterations and also a
major global health problem worldwide [1-5]. It
is the sixth most common cancer worldwide
accounting for 4% of all malignancies in male
and 2% in women [6]. Several factors such as
cigarette smoking, gutkha/nut chewing and
alcohol are responsible for the alteration in
DNA and gene function. In the long term, polycyclic hydrocarbon and nicotine of cigarette
smoke causes cellular damage and play a vital
role in the DNA adduct formation resulting in
alterations in squamous cells. P16 tumour suppressor gene also known as p16INK4a is a member of the INK4 family of CDK inhibitors. By
inhibiting phosphorylation of Rb, p16INK4A promotes the formation of an Rb-E2F repressive
transcriptional complex, which also blocks cell

cycle progression at the G1-S restriction point
[7, 8]. Altered or loss of p16 expression has
been noticed in oral premalignant lesions and
tumour oral cavity [9-12]. The exact reason of
inactivation of p16 in the tumour progression is
not known entirely but various types of mutation play a notable role in this vista.
Another protein such as Cytokeratin19 also
involve in the development and progression of
oral cancer. Cytokeratin, constitute the largest
family of intermediate filament proteins, and
are subdivided into two types; type I contains
CK9-CK23 and other type II constitutes CK1CK8 subclasses [13]. Earlier studies showed a
range for the percentage of CK19 positive
OSCC specimens from 29 to 100% [14-16]. A
number of earlier investigator showed that
either loss of p16 or overexpression of CK19 in
oral squamous cell carcinoma. However, no
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Figure 1. Well Differentiated Squamous Cell Carcinoma. H & E stain X400.

Figure 3. Salivary gland-pleomorphic adenoma without p16 expression X400.

According to TNM Staging system, tumour were
diagnosed as 13 in stage I, 25 stage II, 30
stage III and 32 cases stage IV. Histopathologically, the oral cancers were categorized as
well differentiated 22 cases, moderately differentiated 34 cases and poorly differentiated 42
cases. The inflammatory lesions of oral mucosa were taken as control. Keeping the marker
profile in view the cases were further divided
according to age into two groups: Less than 50
years & ≥50 years.
Figure 2. P16 expression in the cytoplasm of well differentiated squamous cell carcinoma X400.

study has examined expression of both proteins in the same tumour and their role in the
development and progression of oral carcinoma. Therefore, we utilized immunohistochemistry to measure expression of p16 and cytokeratin in the same oral squamous cell carcinoma
and their relation with age, gender and other
clinical outcome.
Materials and methods
Subjects population
Formalin fixed oral tumour with OSSC were
retrieved from the department of pathology for
immunohistochemical staining by using an antip16INK4A and anti-CK19 mouse monoclonal antibody (ChemMate ™ EnVision, +/HRP/DAB, rabbit/mouse two-step staining). Hematoxylin and
Eosin staining was done on all cases to confirm
the tumour characteristics (Figure 1). A total
one hundred cases of OSCC (76 Male and 24
female) and 90 (75 male and 15 female) cases
of inflammatory lesions of oral were taken as
control. The median age was 62 years (range,
22-78). The tumour cases were 36 in the oral
cavity, 31 the pharynx, and 33 the larynx.
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Expressional analysis of tumour markers
Formalin fixed paraffin-embedded tissue blocks
were cut in 5 microns thick serial sections and
expressional evaluation of P16 and CK were
made as per previously described methods
[17]. Finally chromogen Diaminobenzidine
(DAB) was used and section were counterstain
with hematoxylin.
Scoring method
Tumors were classified as p16 and CK negative
(i.e. low expression) if less than 10% of cells
displayed positivity. If equal to or greater than
10% of cells were positive for P16 and CK19
(i.e. high expression) were considered as positive. The percentage of p16 and CK positive
cells was calculated independently by two pathologists. The correlations between p16 and
CK expression and patient age, sex and histological grading and staging were studied.
Statistical analysis
Chi square (λ2) test was performed to find out
the possible correlation among p16, CK19 and
other clinical parameters in oral cancer and
inflammatory lesions of oral tissue. Statistical
significance was defined as P<0.05.
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Table 1. Correlation between p16, CK and associated clinical outcome
Factors
Age
≤50
>50
Male
Female
Well differentiated Carcinoma
Moderately differentiated
Poorly differentiated Carcinoma
Stage
I
II
III
IV
Lymph node involvement
No
N1+N2

Total
p16+ve (%) P-value CK19+ve P-value
no.
36
64
76
24
22
34
44
13
25
30
32

11 (30.55) p>0.05
29 (45.3)
27 (59.62) p>0.05
13 (54.16)
12 (54)
p<0.05
16 (47)
12 (25)
7 (53)
12 (48)
13 (43)
8 (25)

P<0.05

13 (36)
45 (70)
48 (63)
10 (41)
10 (45)
16 (47)
30 (68)

p>0.05

2 (15)
14 (56)
17 (56)
20 (62)

p<0.05

p<0.05
p<0.05

47% in moderately differentiation and 25%
poor differentiation. The
results showed the progression in tumour grade where the rate of p16
expression significantly
decreased (p<0.05). As
per tumor characteristics parameter, p16 expression was associated
with poor differentiation, lymph node involvement, distant metastasis and advance stages
of OSCC (Table 1).

Keeping the p16 marker
profile in view; cases
were further divided
45
16 (35.5) P<0.05 21 (46) p<0.05
according to age into
55 24 (43.63)
27 (49)
two groups: Less than
50 years & ≥50 years.
Results
However, the expressions pattern of P16 was
not significant with age and gender (p>0.05)
In our study a total of 100 cases of Oral
(Table 1).
Squamous Cell Carcinoma (OSCC) and 90
Clinico-pathological significance of CK19
cases of oral inflammatory lesions (as a control) were collected and analysed for pI6 and
Cytoplasmic immunoreaction for CK19 was
CK19 protein expression. The age of cancer
considered positive and found in 58/100 cases
patients were ranged from 20-76 years with a
(58%) of Oral Squamous Cell carcinoma (Figure
mean age of 56 years. However, for the control
4). The intensity of CK19 expressions were furcases this figure was different and most of the
ther analyzed and found that 17 cases were
patients were younger age (less than 38 years)
positive (10-25% cells), 20 cases were (26with mean being 32±10 years. In our study,
50%) and 21 cases were more than 50 percentincidences of carcinoma were significantly
age; while inflammatory lesions of oral tissue
higher in male as ratio 4:1 (male v/s females).
has shown less positivity. Expressions of CK19
The similar patterns were observed in control
result reveal the significant difference between
cases where mostly patients were male with
the control cases (20%) and cancerous tissue
ratio 4:1.
(58%) (p<0.05) (Figure 5). Negativity of CK19
was observed in tumour cases. Regarding the
Expressional evaluation of p16 protein
expression profile in different grade, we have
The expression of p16 protein in inflammatory
noticed that, CK19 was expressed in the majorlesions of oral tissue and Squamous Cell
ity of tumour cells of poorly differentiated OSCC
Carcinoma was observed in cytoplasm. Exprwhereas it was low in well differentiated OSCC
ession of p16 was not detected in nucleus and
(Table 1). The expression pattern between the
other cell components (Figures 2 and 3). Expgrades was statistically significant as CK19
ression of p16 was high in inflammatory lesions
expression was high in high grade tumour.
of oral tissue (70%) but low in cancer cases
When CK19 positivity pattern were analysed,
(40%). The result reveals the significant differCK19 expression was associated with stage of
ence of positivity of p16 in the normal epithelithe tumour and CK19 expression was increasum and cancerous tissue (p<0.05). Further, the
ing according to stage (Table 1). This difference
expressions of p16 were different in different
in expression pattern of CK19 according to
grade where it was 54% in well differentiation
stage was statistically significant. CK19 expres-
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Discussion

Figure 4. Well differentiated squamous cell carcinoma with cytoplasmic expression of CK19 X400.

Figure 5. Lingual fibro-epithelial polyp with CK expression in the inflammatory lesions of oral mucosa
X400.

sion on the basis of age and sex was high in
male patients (66%) ≥50 years and insignificant in less than 50 age group (47%) (p>0.05)
(Table 2).
Correlation between p16 and CK19 expressions in control and oral squamous cell carcinoma cases
In the current study, a significant negative correlation (P<0.05) was observed between CK19
overexpression and loss of P16 expression in
OSCC. Furthermore, loss of expression of p16
marker was observed according to tumour
stage and grade whereas CK19 expression pattern was directly correlated to the grade and
stage of OSCC. Therefore, we speculate that
tumor prognostic features correlated with
CK19 and p16 expression in OSCC. Another
important negative correlation found in both
markers in cancer and control cases, where
p16 expression was high in control cases but
low in cancer cases while CK19 expression profile was high in OSSC cases.
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Oral cancer is one of the major culprits in health
problem and epidemiological studies have
shown that several factors are responsible for
the development and progression of the oral
cancer. The major etiologic factors in the genesis of oral carcinoma include tobacco chewing/
smoking, alcohol consumption and HPV [1821]. Another forms of tobacco use such as nass
(an aqueous or oily mixture of tobacco, ash and
lime), smoking of bedi (cheap cigarettes in
which tobacco is rolled in a temburni leaf) and
reverse smoking in which the lighted end of a
cigarette is held within the mouth [22] shows a
vital effect in oral cancer development. Still the
exact cause of the development and progression of oral cancer is not fully known but it is
thought that genetic and metabolic pathways
alteration is a one of major reason. Earlier
investigators has shown that, the loss of PTEN,
p16, overexpression of hormonal receptors and
VEGF play a role in the development and progression of oral carcinoma [5, 17, 23, 24].
Incidence of oral cancer was high in older age
group as compared to younger worldwide [2326] and also more frequent in male patients as
compared to female [23-26]. Our finding also
supporting the previous statement as the peak
incidence of oral cancer was seen in the older
age group patients. The exact reason for that is
not well known but it might be due to the cumulative effects of long time exposures to various
types of carcinogens. The incidence of oral cancer is high in male worldwide but exact reason
of difference in incidence is not understood
fully; it is thought that habit of smoking are
higher in men than women; it is also recognized
that men starts these habits prior than women
[23-26].
Various molecular diagnostic markers are used
to diagnose the cancer but still constructive
diagnostic marker is needed to help in the early
diagnosis of cancer. In our study, first time
reporting that CK19 and p16 in the same
Squamous Cell Carcinomas on the basis of age,
gender and other clinical aspect. In current
study, expression of p16 was low in OSCC cases
(40) as compared of control cases (70%). This
finding is in accordance with other earlier report
as loss of p16 was observed in tumour cases.
Numerous report showed that, p16 is absent or
rarely expressed in head and neck SCC [27-29]
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finding also showed strong negative association of loss P16 expression and CK19 positive expression
(p<0.05) in oral carcinoma. When
we analysed the expressional profile of both markers; we found that
p16 and CK were negatively correlated according to grade as according to the grade of the tumour
when.

Table 2. Relationship between CK expression, sex and age
Sex

Age

Male

<50
≥50
<50
≥50

Female
Total

CK Positivity
Total cases Positive cases Percentage P-value
28
16
57%
P<0.05
48
32
66%
8
04
50%
P>0.05
16
06
37%
100
58
58%

and OSCC [27]. An important finding also showed that, expression of p16 was found only in
three cases (18.75%) of OSCC [30]. This study
also reported that p16 expression was significantly low in high grade and stage of the
tumour. Our finding supports the recent study
on PTEN protein expression profile that showed
decreased PTEN expression according to the
grade [23]. Several other studies have reported
that, loss of p16 expressions were observed in
high grade tumour. A report in the support of
p16 showed loss of p16INK4a expression with
tumour stage and progression [31]. The present study reveals that progressive loss of P16
expression was seen in invasions and metastatic tumour. Keeping the marker profile in
view, the expression pattern were analysed
according to age, gender and histological grade
where p16 expression did not show any significant data in gender and age (p≥0.05) but was
low in higher grade tumour.
In this study, we reported that the expression
profile of CK19 was high in cancer cases (58%)
as compared to the control. The exact reason of
the expression difference of CK19 in control
and cancer cases is not known fully but it might
be due to the alteration in p16 gene due to
smoking/carcinogens that damage the DNA
and alter the squamous cell. As per CK19
expression pattern is concerned, CK19 expression profile were different from p16 and showed
that CK19 expressions were increasing according to grade and also expression was high in
cancer cases. The increased expression of keratin has been associated with higher tumour
proliferation rate and poorer prognosis [32-34].
This finding was in accordance to other protein
expression such as VEGF and bcl2 that was
increasing according to grade of the tumour
[23, 24]. In our study, we noted that in males
with the age ≥50 years, the expression of CK19
was significantly higher (86%) as compared to
the <50 years of age group (50%) (p<0.05). The
1528

Conclusions
Expressional profile of both markers (p16 and
CK19) was different in same tumour. CK19
positivity was associated with age whereas p16
showed insignificant expression. The expression of P16 decreased while CK19 increased
with the tumour grade.
This finding also shows that progressive loss of
p16 and high expression of CK19 according to
tumour metastatic; when p16 and CK19 evaluated together may have more accurate prediction of clinical outcome/prognostic marker in
human OSCC and important molecular event in
pathogenesis of oral carcinoma.
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