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Immunohistochemical expression of E-Cadherin and Cyclin 
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INTRODUCTION

Oral squamous cell carcinoma (OSCC) is the most 
common oral malignancy, representing up to 80–90% of  
all malignant neoplasms of  the oral cavity. It is defined 

as ‘A malignant epithelial neoplasm exhibiting squamous 
differentiation as characterized by the formation of  keratin 
and/or the presence of  intercellular bridges’ (Pindborg JJ 
et al., 1997).[1] Globally, oral cancer ranks sixth among 
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all types of  cancer. India has the largest number of  oral 
cancer cases and one‑third of  the total burden of  oral 
cancer globally.[2] Oral squamous cell carcinoma results 
from the multistep accumulation of  heterogeneous genetic 
changes.[3] Important risk factors for OSCC include the use 
of  tobacco or betel quid chewing, alcohol consumption, 
human papillomavirus and poor nutrition.[4] The current 
clinical gold standard for predicting the cancer progression 
risk for oral potentially malignant disorders (OMPDs) 
requires biopsy and microscopic evaluation of  H and E 
stained tissue to determine the presence and grade of  
dysplasia. Despite ubiquitous use, dysplasia is an imperfect 
risk marker because at its core, carcinogenesis is driven 
by the accumulation of  somatic mutations and epigenetic 
changes.[3] Therefore much effort has been devoted to 
the discovery of  molecular biomarkers to assess the 
progression of  the lesion.

Tumour markers are the substances that not only help in 
detecting the malignancy but also differentiate the nature 
of  malignancy involved. Many molecular markers are 
associated with the occurrence, progression and prognosis 
of  carcinoma. Markers of  increased proliferation in oral 
potentially malignant disorders and oral cancer have been 
identified and explored for more than a decade.[5]

E‑Cadherin is a 120 kDa calcium‑dependent transmembrane 
glycoprotein encoded by the CDH1 gene located on 
chromosome 16q21, and it is expressed in most epithelial 
cells. E‑Cadherin has a major role in establishing cell 
polarity and in maintaining normal tissue architecture.[6] 
In normal cells, E‑Cadherin exerts its tumour‑suppressing 
role mainly by sequestering β‑Catenin from its binding to 
LEF (Lymphoid enhancer factor)/TCF (T cell factor). 
β‑Catenin serves the function of  transcribing genes of  the 
proliferative Wnt signalling pathway. E‑Cadherin function 
can be altered at genetic and epigenetic levels.[7]

Cyclin D1, a 45 kDa protein encoded by cyclin D1 
gene (CCND1) located on chromosome 11q13, is a part 
of  the molecular system that regulates the cell cycle G1 
to S transition. Overexpression of  cyclin D1 leads to 
shortening of  G1 phase and less dependency on growth 
factors resulting in abnormal cell proliferation which in turn 
might favor the occurrence of  additional genetic lesions.[8] 
With this background, this study was undertaken to evaluate 
the prognostic role of  E‑Cadherin and CyclinD1 in OSCC.

MATERIALS AND METHODS

A retrospective study was carried out on 60 formalin‑fixed 
paraffin embedded tissue blocks comprising of  20 cases 

of  well‑differentiated OSCC, 20 cases of  moderately 
differentiated OSCC and 20 cases of  poorly differentiated 
OSCC. Diagnosed (using H and E), with normal oral 
mucosa taken as control.

From each formalin fixed paraffin embedded (FFPE) tissue 
block, 3–4 μ thick sections were cut and stained by H and E 
stain for histopathological grading. Tumours were graded 
according to Broder’s criteria.[9] Immunohistochemical 
study was carried out using the polymer‑labelling 
technique. Sections were dewaxed, washed in alcohol and 
antigen retrieval was carried out in a Decloaking Chamber 
with 10 mM Citra solution at 125°C for 30 seconds 
followed by 90°C for 10 seconds. Slides were cooled 
naturally and brought to room temperature. Slides were 
placed inside the autostainer. Endogenous peroxidase was 
blocked by using 0.3% hydrogen peroxide in methanol at 
room temperature for 10 minutes. Slides were washed with 
phosphate‑buffered saline (PBS) briefly and incubated 
with primary antibody (Cyclin D1) and (E‑Cadherin) 
for 60 minutes. Sections were again washed with PBS, 
incubated with the polymer for 30 minutes, and washed 
again with PBS. Diaminobenzidine was used as the 
chromogen in hydrogen peroxide for 10 minutes. Sections 
were then counterstained with haematoxylin, mounted and 
studied under a light microscope for immunoreactivity.

Presence of  brown‑coloured end product at the site of  
target antigen was indicative of  positive immunoreactivity.

In each sect ion,  f ive l ight microscopic f ie lds 
(200 × magnifications) were randomly selected. Two 
observers individually noted the intensity of  staining 
percentage of  staining of  E‑Cadherin and Cyclin D1 in 
each field and were scored as:

A. Intensity of  staining
 Score 0 = No Staining
 Score 1 = Mild Staining
 Score 2 = Moderate Staining
 Score 3 = Intense Staining
B. Percentage of  staining
 Score 0 = No staining of  cells in any microscopic field
 Score 1+ = Less than 10% of  tissue‑stained positive
 Score 2+ =10–50% of  tissue‑stained positive
 Score 3+ =50–80% of  tissue‑stained positive
 Score 4+ = More than 80% of  tissue stained positive

Final IHC scoring:
Immunoreactive score (IRS) was obtained by the product 
of  percentage score (0–4) and intensity score (0–3). A final 
score was assessed as;
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 Score 0–1 = Negative
 Score 2–3 = Mild
 Score 4–8 = Moderate
 Score 9–12 = Strongly Positive

Annova test was used to compare the variables and a P value 
of  less than 0.05 was considered statistically significant.

RESULTS AND OBSERVATIONS

The expression of  E‑Cadherin in normal oral mucosa 
and different grades of  OSCC is given in Figure 1. There 
was strong membranous expression of  E‑Cadherin 
in normal oral mucosa and the expression declined in 
OSCC. Mild to moderate intensity was seen in moderately 
differentiated squamous cell carcinoma (MDSCC), mild 
in well differentiated squamous cell carcinoma (WDSCC)  
and mild to absent in poorly differentiated squamous 
cell carcinoma (PDSCC) [Tables 1 and 2]. The difference 
was statistically significant. There was a shift of  marker 
from membranous to cytoplasmic as the grade worsened. 
Final IRS was obtained by multiplying intensity score and 
percentage score. Figure 2 shows the final IRS. The figure 
displays the linear decline in the final IRS; it was strongly 
positive in normal oral mucosa, moderate in WDSCC, mild 
in MDSCC and negative in PDSCC.

The expression of  Cyclin D1 in normal oral mucosa and 
different grades of  OSCC is shown in Figure 3. Cyclin D1 
showed an upward trend in the expression in OSCC. It was 
mild to absent in normal oral mucosa and the expression was 
upregulated is higher grades of  OSCC [Tables 3 and 4]. There 

was a strong nuclear expression seen in OSCC especially 
in MDSCC and PDSCC. The intensity was higher in the 
peripheral portions of  tumour islands which depicts the 
proliferative potential of  tumour cells at the front. The 
expression was focal heterogeneous in WDSCC, reduced 
homogeneous in MDSCC and strong homogenous in 
PDSCC. Figure 4 shows the final IRS of  Cyclin D1. The 
figure displays an upward trend in the expression of  marker 
with highest expression in PDSCC. PDSCC showed an IRS 
score of  10, MDSCC showed a score of  6, WDSCC showed 
a score of  3, and normal oral mucosa had a score of  1.

DISCUSSION

Oral squamous cell carcinoma represents over 90% of  
malignancies of  the oral cavity. The development of  oral 
squamous cell cancer is a multistep process involving the 
accumulation of  multiple genetic alterations modulated by 
genetic pre‑disposition and environmental influences such 
as tobacco and alcohol use, chronic inflammation and viral 
infections.[3] All of  these factors can lead to a wide range 
of  genetic and molecular alterations that can be detected 

Table 2: Percentage of staining of E‑Cadherin in various groups
Percentage of staining NOM WDSCC MDSCC PDSCC

Score 0 00 1 6 15
Score 1 00 4 5 2
Score 2 01 3 4 2
Score 3 01 4 3 01
Score 4 03 8 2 0
Total 05 20 20 20

F‑statistic value=25, P=0.00001

Table 1: Intensity of staining of E‑Cadherin in various groups
Intensity of staining NOM WDSCC MDSCC PDSCC

Score 0 0 1 5 11 
Score 1 0  8 10 9
Score 2 01 6 3 0 
Score 3 04 5 2 0 
Total 05 20 20 20

F‑statistic value=13.1957, P=0.00002

Figure 1: E-Cadherin expression in normal oral mucosa (a) 
well-differentiated squamous cell carcinoma (b) moderately 
differentiated squamous cell carcinoma (c) and poorly differentiated 
squamous cell carcinoma (d)

dc

ba

Figure 2: The final immunoreactive score was strongly positive in 
normal oral mucosa, moderate in WDSCC, mild in MDSCC and 
negative in PDSCC
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using a range of  molecular studies. The alterations mostly 
affect two large groups of  genes: oncogenes and tumour 
suppressor genes, which can be either inactivated or 
overexpressed through mutations, loss of  heterozygosity, 
deletions or epigenetic modifications such as methylation.[10] 
Tumour markers are substances that are produced either by 
the tumour itself  or by the body in response to the presence 
of  cancer or certain benign (noncancerous) conditions that 
can aid in the diagnosis of  cancer and in the assessment 
of  tumour burden. Tumour markers not only help in 
detecting the malignancy but also differentiate the nature 
of  malignancy involved. The amount of  their production 
depends on the growth of  tumour cells. Many molecular 
markers are associated with the occurrence, progression, and 
prognosis of  carcinoma. Markers of  increased proliferation 
in oral potentially malignant disorders and oral cancer have 
been identified and explored for more than a decade.[5]

Through this study, we made an attempt to evaluate the 
prognostic role of  E‑Cadherin and Cyclin D1 in different 
grades of  OSCC.

In normal oral mucosa, there was strong membranous 
expression of  E‑cadherin. The staining intensity was 
moderate to intense and more than 80% of  tissue was 
positively stained. The staining was intense for basal and 
spinous cells except for basal surface of  basal cells and 
superficial cells. There was loss of  staining of  E‑Cadherin 
with an increase in the grade of  carcinomas. WDSCC 
showed greater expression of  E‑Cadherin than MDSCC 
while PDSCC showed the least expression and the 
difference was highly significant (P = 0.0005).

Our findings were consistent with the observations 
of  Kaur G et al.[11] (2009), Sridevi U et al.[12] (2015), 
Akhtar K et al.[13] (2016), Kushwaha SS et al.[14] (2019), 
and Bankfalvi A et al.[15] (2002). Kaur G et al.[11] (2009) 
reported strong expression of  E‑Cadherin in 90% of  the 
cases of  WDSCC and 92.90% of  the cases of  MDSCC. 
69% PDSCC cases showed weak staining while 15% cases 
showed strong staining and 15% cases exhibited negative 
staining. The localisation was seen to be membranous 
in WDSCC that shifted to cytoplasmic in MDSCC and 
PDSCC. Sridevi U et al.[12] (2015) reported weak expression 
in all the cases of  WDSCC. There was loss of  expression 
in 66%, weak expression in 33% and strong expression 
in 33% cases of  MDSCC. Loss of  expression was seen 
in 50% and weak expression in 50% of  cases of  PDSCC. 
Akhtar K  et al.[13] (2016) reported weak expression in 60%, 
strong expression in 30% and loss of  expression in 10% 
of  the cases of  WDSCC; loss of  expression in 80% and 
weak expression in 20% of  the cases of  MDSCC; loss of  
expression in 90% and weak expression in 10% of  the 

Table 4: Percentage of staining of Cyclin D1 in various groups
Percentage of staining NOM WDSCC MDSCC PDSCC

Score 0 01 2 0 0
Score 1 02 2 2 1
Score 2 02 7 5 3
Score 3 00 6 5 6
Score 4 00 3 8 10
Total 05 20 20 20

F‑statistic value=6.72, P=0.0005

Table 3: Intensity of staining of Cyclin D1 in various groups
Intensity of staining NOM WDSCC MDSCC PDSCC

Score 0 02 8 3 1
Score 1 03 6 1 1
Score 2 00 5 8 6
Score 3 00 1 8 12
Total 05 20 20 20

F‑statistic value=12.09, P<0.05

Figure 4: The graph displays an upward trend in the expression of 
marker with highest expression in PDSCC and least in normal oral 
mucosa

Figure 3: Cyclin D1 expression in normal oral mucosa (a) 
well-differentiated squamous cell carcinoma (b) moderately 
differentiated squamous cell carcinoma (c) and poorly differentiated 
squamous cell carcinoma (d)
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cases of  PDSCC. Kushwaha SS et al.[14] (2019) in their study 
found that well‑differentiated squamous cell carcinoma 
showed greater expression of  E‑Cadherin than moderately 
differentiated OSCC, poorly differentiated OSCC showing 
the least expression.

In the present study, in normal mucosa 60% of  the 
cases showed mild staining intensity of  Cyclin D1 in the 
nucleus of  basal cells and few cells in the parabasal layer 
which is similar to the study results of  Swaminathan U 
et al.[16] (2012), Angadi PV and Krishnapillai R[17] (2007).

In WDSCC, mild to moderate staining was seen which 
is consistent with the findings of  Patel SB et al.,[18] 
Angadi PV and Krishnapillai R[17] and Goto H et al.[19] Our 
results are in contrast to the results of  Ohnishi Y et al.[20] in 
which 90% of  WDSCC showed strong staining of  cyclin 
D1. In MDSCC, 50% of  cases showed intense staining 
for cyclin D1 while 50% of  cases showed moderate 
staining which is nearly similar to the observations of  
Swaminathan U et al.[16] This is in contrast to the study 
of  Angadi PV and Krishnapillai R[17] who reported mild 
to moderate staining intensity in MDSCC. In our study, 
intense staining was observed in PDSCC. The difference 
between the mean scores of  intensity of  staining of  
cyclin D1 between the study groups was found to be 
statistically significant. Cyclin D1 was expressed in the 
outer layers of  the epithelial tumour islands and cords 
since cyclin D1 is an activator of  the cell proliferation 
cycle and peripheral cells are those which are supposed 
to be the most proliferative and invasive ones in OSCC.

CONCLUSION

In conclusion, this study reports that alteration of  
E‑Cadherin and cyclin D1 is frequent in OSCC. In our study, 
expression of  E‑Cadherin and cyclin D1 was significantly 
altered in different grades of  OSCC. This indicates and 
supports the previous studies that overexpression of  cyclin 
D1 and downregulation of  E‑Cadherin may be an early 
event in oral cancer development.

Financial support and sponsorship
Nil.

Conflicts of interest
There are no conflicts of  interest.

REFERENCES

1. Pindborg JJ, Reichart PA, Smith CJ, Van der Waal I. Histological Typing 
of  Cancer and Precancer of  the Oral Mucosa WHO International 

Histological Classification of  Tumors. 2nd ed. Springer: 1997.
2. Borse V, Konwar AN, Buragohain P. Oral cancer diagnosis and 

perspectives in India. Sens Int 2020;1:100046.
3. Choi S, Myers JN. Molecular pathogenesis of  oral squamous cell 

carcinoma: Implications for therapy. J Dent Res 2008;87:14‑32.
4. Jiang X, Wu J, Wang J, Huang R. Tobacco and oral squamous cell 

carcinoma: A review of  carcinogenic pathways. Tob Induc Dis 
2019;17:29.

5. Rajguru JP, Mouneshkumar CD, Radhakrishnan IC, Negi BS, Maya D, 
Hajibabaei S, et al. Tumor markers in oral cancer: A review. J Family 
Med Prim Care 2020;9:492‑6.

6. Pećina‑Slaus N. Tumor suppressor gene E‑Cadherin and its role in 
normal and malignant cells. Cancer Cell Int 2003;3:17.

7. Wong SHM, Fang CM, Chuah LH, Leong CO, Ngai SC. E‑Cadherin: 
Its dysregulation in carcinogenesis and clinical implications. Crit Rev 
Oncol Hematol 2018;121:11‑22.

8. Montalto FI, De Amicis F. Cyclin D1 in Cancer: A Molecular Connection 
for Cell Cycle Control, Adhesion and Invasion in Tumor and Stroma. 
Cells 2020;9:2648.

9. Akhter M, Hossain S, Rahman QB, Molla MR. A study on histological 
grading of  oral squamous cell carcinoma and its co‑relationship with 
regional metastasis. J Oral Maxillofac Pathol 2011;15:168‑76.

10. Pérez‑Sayáns M, Somoza‑Martín JM, Bar ros‑Angueira F, 
Reboiras‑López MD, Gándara Rey JM, García‑García A. Genetic and 
molecular alterations associated with oral squamous cell cancer (Review). 
Oncol Rep 2009;22:1277‑82.

11. Kaur G, Carnelio S, Rao N, Rao L. Expression of  E‑Cadherin in 
primary oral squamous cell carcinoma and metastatic lymph nodes: An 
immunohistochemical study. Indian J Dent Res 2009;20:71‑6.

12. Sridevi U, Jain A, Nagalaxmi V, Kumar UV, Goyal S. Expression of  
E‑Cadherin in normal oral mucosa, in oral precancerous lesions and 
in oral carcinomas. Eur J Dent 2015;9:364‑72.

13. Akhtar K, Ara A, Siddiqui SA, Sherwani RK. Transition of  
Immunohistochemical Expression of  E‑Cadherin and Vimentin from 
Premalignant to Malignant Lesions of  Oral Cavity and Oropharynx. 
Oman Med J 2016;31:165‑9.

14. Kushwaha SS, Joshi S, Arora KS, Kushwaha NS, Sharma S, Saini DS. 
Correlation of  E‑Cadherin immunohistochemical expression with 
histopathological grading of  oral squamous cell carcinoma. Contemp 
Clin Dent 2019;10:232‑8.

15. Bánkfalvi A, Krassort M, Végh A, Felszeghy E, Piffkó J. Deranged 
expression of  the E‑cadherin/beta‑catenin complex and the epidermal 
growth factor receptor in the clinical evolution and progression of  oral 
squamous cell carcinomas. J Oral Pathol Med 2002;31:450‑7.

16. Swaminathan U, Joshua E, Rao UK, Ranganathan K. Expression 
of  p53 and Cyclin D1 in oral squamous cell carcinoma and normal 
mucosa: An Immunohistochemical study. J Oral Maxillofac Pathol 
2012;16:172‑7.

17. Angadi PV, Krishnapillai R. Cyclin D1 expression in oral squamous 
cell carcinoma and verrucous carcinoma: Correlation with histological 
differentiation. Oral Surg Oral Med Oral Pathol Oral Radiol Endod 
2007;103:e30‑5.

18. Patel SB, Manjunatha BS, Shah V, Soni N, Sutariya R. Immunohistochemical 
evaluation of  p63 and Cyclin D1 in oral squamous cell carcinoma and 
leukoplakia. J Korean Assoc Oral Maxillofac Surg 2017;43:324‑30.

19. Goto H, Kawano K, Kobayashi I, Sakai H, Yanagisawa S. Expression 
of  Cyclin D1 and GSK‑3beta and their predictive value of  
prognosis in squamous cell carcinomas of  the tongue. Oral Oncol 
2002;38:549‑56.

20. Ohnishi Y, Watanabe M, Wato M, Tanaka A, Kakudo K, Nozaki M. 
Cyclin D1 expression is correlated with cell differentiation and 
cell proliferation in oral squamous cell carcinomas. Oncol Lett 
2014;7:1123‑7.


