
 www.ijcmr.com

International Journal of Contemporary Medical Research  
Volume 4 | Issue 10 | October 2017   | ICV: 77.83 |	 ISSN (Online): 2393-915X; (Print): 2454-7379

2060

p73 Expression in Odontogenic Lesions - An Immunohistochemical 
Study
Preethi Sharma1, Madhuri Gawande2, Minal S. Chaudhary3, Prajakta Zade4, Rajul Ranka5, Swati Pattil3

ORIGINAL RESEARCH

ABSTRACT

Introduction: p73 may have a role in oncogenesis of 
odontogenic lesions.The aim of the study was to carry out the 
immunohistochemical study of p73 in a total of 80 cases of 
dentigerous cyst, Keratocystic odontogenic tumor (KCOT), 
Unicystic Ameloblastoma and Ameloblastoma. 
Material and methods: Immunohistochemical method 
was carried out using p73 antibody. The percentage of 
immunopositive cells was calculated in the cyst lined by 
epithelium and ameloblastoma islands. 
Result: p73 expression was marked in all types of odontogenic 
lesions.The innumopositivity of p73 was marked throughout 
the lining epithelium of KCOT except parakeratinized surface 
layer. In dentigerous cysts, very few basal and suprabasal 
cells expressed immunopositivity. Peripheral cells of 
ameloblastoma showed p73 expression. Immunopositivity of 
of p73 expression in lesions of odontogenic origin suggests 
that p73 is important in differentiation and proliferation of 
odontogenic epithelial cells. 
Conclusion: p73 protein represents a basal cell marker, and 
it is not expressed in mature differentiated cells. Clinical 
significance is to establish p73 as an independent prognostic 
biomarker in Odontogenic lesions.
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INTRODUCTION
The lesions of odontogenic origin encompass a number 
of lesions with diverse behaviour, from innocuous 
hamartomatous proliferations to cysts with significant 
development and malignant capacity. p53 gene is a tumor 
suppressor gene that is often transmutated in tumors.1,2 
It plays a role in cell cycle arrest or apoptosis in response 
to genomic damage or oxidative stress.3 Two p53 
corresponding genes, p63 and p73, have been determined at 
loci 3q27–29 and 1p36, respectively.4,5 These genes encode 
variable proteins that have a remarkable degree of sequence 
homology, particularly in the activation of a gene by the 
presence of another at a different locus, DNA-binding and 
oligomerization domains.4,6

p53 corresponding genes though have a property of tumor 
suppressor,alteration of genes,loss of heterozygosity (LOH), 
they are less frequent than those associated with p53.7,6,8,9 
Recent studies indicate up-regulated expression and activity 
of p63 and p73 in few malignancies.10-16

The main purpose of this study was to review the current 
observation of P73 expression in Dentigerous cyst, KCOT, 
Unicystic Ameloblastoma and Ameloblastoma by IHC to 
better understand their part in oral Oncogenesis.

MATERIAL AND METHODS
This study is a retrospective study carried out in the 
Department of Oral Pathology and Microbiology after 
obtaining approval from the Institutional Ethical Committee.
The study included histopathologically diagnosed cases 
of Dentigerous cyst, KCOT, Ameloblastoma, Unicystic 
Ameloblastoma retrieved from archives of the Department.
The study was performed on paraffin embedded tissue, 
which was stained for the expression of p73 antibody by 
immunohistochemistry.
Sample size 
A total of 80 cases were selected They were divided into four 
groups.
Inclusion criteria 
•	 Histopathologically diagnosed 20 cases of Dentigerous 

cyst.
•	 Histopathologically diagnosed 20 cases of KCOT
•	 Histologically diagnosed 20 cases of Unicystic 

Ameloblastoma.
•	 Histologically diagnosed 20 cases of Ameloblastoma
Exclusion criteria 
•	 Patients who is suffering from OSCC.
Primary Antibody 
P73 (H-79) sc-7957 IgG rabbit polyclonal antihuman 
antibody. Santa Cruz Biotechnology, INC
Secondary Antibody 
HRP labeled Polymer Antimouse (Dako Envision+System, 
Product Code: K4000, Dako North America Inc.)
Labelling Index was calculated.

Methodology - Immunohistochemistry
Sections stained with p73 antibody were examined under 
Leica DMLB2 (Leica microscope) at 40X magnification.The 
sections were examined for the presence of a coloured end 
product at the site of target antigen (DAB chromogen brown 
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end product).
Cells were considered positive for p73 which showed 
nuclear staining (brown colour). The stained nucleus was 
scored positive regardless of intensity of staining. Cells that 
lacked a clear staining were excluded. Minimum of 100 
cells were counted in each section. Tissue sections positive 
for p73 were examined for the presence of brown stained 
nucleus and evaluated by locating the most heavily labelled 
by scanning the sections at 10 X magnification. Cell count 
were made at 40X magnification with Leica DMLB2 (Leica 
microscope) in 5 randomly selected fields. P73 labelled cells 
counting was done among all the groups. The number of 
positively stained nuclei were expressed as a percentage of 
the total number counted.

P73 Labelling index = Number of IHC positive cells (p73) 
X 100 / Total number of cells observed.

STATISTICAL ANALYSIS
Microsoft office 2007 was used for the statistical analysis. 
Statistical analysis was done by using descriptive and 
inferential statistics using Kruskal Wallis Chisquare test 
(Table 1) and multiple comparison Turkey test (Table 2). 
Kruskal Wallis Chisquare value=42.91,p-value=0.0001,S.
Turkey test and software used in the analysis was 
SPSS 17.0 version and p<0.05 is considered as level of 
significance(p<0.05).

RESULT 
The immunohistochemically stained sections were evaluated 
by counting approximately 100 cells in high power field 
wherever possible and the labelling index was obtained. 
Staining was observed as nuclear staining for p73. The 
results were presented with detailed analysis of p73 
expression in individual groups as descriptive statistics and 
their significant differences in the groups.

DISCUSSION
Odontogenic cysts encompasses a varied group of lesions. 
It comprises of a group of intraosseous lesions within the 
jaw and are one of the main causes for bone destruction. The 
most common odontogenic cysts are Radicular cyst (52.3%) 
followed by Dentigerous cyst(16.6%) and Odontogenic 
Keratocyst (11.2%).17,18 The Dentigerous cyst can be defined 
as cyst of odontogenic origin that envelops the crown of an 
impacted tooth; caused by collection of fluid between the 
reduced enamel epithelium and the enamel surface. The 
pathogenesis of odontogenic keratocyst is dental lamina or 
its remnants. Different from radicular and Dentigerous cyst, 
the odontogenic keratocyst acquire locally aggressive and 
destructive course.19 If the cyst is not managed properly, it 

Group N Mean Std.  
Deviation

Std. Error 95% confidence  
Interval for Mean

Minimum Maximum

Lower
Bound

Lower
Bound

Dentigerous cyst 20 1.50% 3.28 0.73 -0.037 3.03 0.00 10.00
KCOT 20 36.00% 15.00 3.35 28.97 43.02 20.00 60.00
Unicystic ameloblastoma 20 9.00% 10.71 2.39 3.98 14.01 0.00 30.00
Ameloblastoma 20 32.00% 13.61 3.04 25.62 38.37 10.00 60.00
 Kruskal Wallis Chisquare Value = 42.91, p-value=0.0001, S

Table-1: Comparison of p73 expression in Dentigerous cyst, KCOT, Unicystic Ameloblastoma and Ameloblastoma -Kruskal Wallis 
Chisquare test

Group N Mean  
Difference

Std. Error p-value 95% confidence Interval 
for Mean

Lower
Bound

Lower
Bound

Dentigerous cyst KCOT -34.50 3.66 0.0001,S -44.11 -24.883
Unicystic ameloblastoma -7.50 3.66 0.180,NS -17.11 2.11
Ameloblastoma -30.50 3.66 0.0001,S -40.11 -20.88

KCOT Unicystic ameloblastoma 27.00 3.66 0.0001,S 17.38 36.61
Ameloblastoma 4.00 3.66 0.695,NS -5.61 13.61

Unicystic ameloblastoma Ameloblastoma -23.00 3.66 0.0001,S -32.61 -13.383
Table-2: Comparison of p73 expression in Dentigerous cyst, KCOT, Unicystic Ameloblastoma and Ameloblastoma- Multiple Com-

parison:Turkey test

Figure-1: Shows p73 expression in Dentigerous cyst (a), KCOT 
(b), Unicystic Ameloblastoma (c) and Ameloblastoma (d)
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leads to a significant damage.
Tumors originating from the odontogenic apparatus 
or its derivatives exhibit variable histological patterns 
and are grouped into benign and malignant categories. 
Ameloblastoma is the most common odontogenic tumor we 
come across which is characterized by a benign but locally 
invasive behaviour with a high risk of recurrence. Studies 
have identified gene alteratitons in these lesions but the 
detailed mechanisms still remain unknown.20

The nature and behaviour of any lesion is generally known 
by its growth potential. The proliferation of cells indicate 
the potentiality of growth and its aggressive behaviour. The 
growth potential thus acts as a marker in the prognosis and 
the treatment plan.
To evaluate and to predict the behaviour and prognosis of the 
odontogenic lesions, we have decided to carry out a study 
on Dentigerous cyst, KCOT, Ameloblastoma and Unicystic 
ameloblastoma.
In the present study, immunohistochemistry for p73 was 
carried out to evaluate the cell proliferation in Dentigerous 
cyst and proliferative potential and aggressive behaviour of 
KCOT, Unicystic Ameloblastoma and Ameloblastoma.
In Dentigerous cyst, very mild to no immunopositivity 
for p73 was found. This is in accordance with the study 
Seyedmajidi M et al in 2011.20 Thus, it can be concluded that 
the pathogenesis of expansion of Dentigerous cyst could be 
some distinct factors other than the proliferating epithelium 
which is the main reason for the expansion of other cysts. 
This is established by lack of potential for increased cell 
proliferation in the cystic lining of Dentigerous cyst.
In Ameloblastoma, p73 immunopositivity was seen 
predominantly in the peripheral cells than in the central cells. 
The proliferative potential is known to be higher in peripheral 
neoplastic cells than in central cells indicating that p73 plays 
a role in differentiation and or proliferation of cells.
In Unicystic ameloblastoma, p73 immunopositivity was 
seen in the lining of cyst.The basal cells showed positivity 
for p73 indicating the proliferative behaviour of the lesion.
In, KCOT the expression of p73 was seen in the basal and 
suprabasal layers.This is in accordance with the study by Lo 
Muzio et al., Foschini et al.and Gurgel et al.,where in a greater 
proliferative potential in the suprabasal layers of KCOT was 
shown. The Labeling Index for p73 was seen to be marked 
in the peripheral columnar cells in case of Ameloblastoma, 
while it was higher in the suprabasal layers of KCOT.Similar 
studies done using other proliferative markers PCNA, 
IPO-38, Ki-67 by Takahashi H et al.,21 Thosaporn et al.,22 
concluded that proliferation indices are useful in predicting 
the different biological behavior of odontogenic lesions 
and also that KCOT showed a higher proliferative rate than 
Ameloblastoma.

CONCLUSION
The results of the study suggests that KCOT and 
Ameloblastoma have similar proliferative potential in the 
basal layer whereas in the suprabasal layer, KCOT has a 
higher proliferative potential when compared to Unicystic 

ameloblastoma and Ameloblastoma. This indicates that the 
nature of OKC is at least on par if not much higher than that 
of Ameloblastoma thus supporting the new nomenclature 
for this lesion as ‘Keratocystic odontogenic tumor. The 
study concludes that p73 plays an important role in the 
cytodifferentiation and oncogenesis of the odontogenic 
epithelium.’

REFERENCES
1.	 Finlay CA, Hinds PW, Levine AJ. The p53 proto-

oncogene can act as a suppressor of transformation. Cell 
1989; 57: 1083–93.

2.	 Nigro JM, Baker SJ, Preisinger AC, et al. Mutations 
in the p53 gene occur in diverse human tumour types. 
Nature 1989; 342: 705–8.

3.	 Ko LJ, Prives C. p53: puzzle and paradigm. Genes Dev 
1996; 10: 1054–72.

4.	 Kaghad M, Bonnet H, Yang A, et al. Monoallelically 
expressed gene related to p53 at 1p36, a region 
frequently deleted in neuroblastoma and other human 
cancers. Cell 1997; 90: 809–19.

5.	 Yang A, Kaghad M, Wang Y, et al. p63, a p53 
homolog at 3q27–29, encodes multiple products with 
transactivating, death-inducing, and dominant-negative 
activities. Mol Cell 1998; 2: 305–16

6.	 Marin MC, Kaelin WG Jr. p63 and p73: old members 
of a new family. Biochem Biophys Acta 2000; 1470: 
M93–M100.

7.	 Osada M, Ohba M, Kawahara C, et al. Cloning and 
functional analysis of human p51, which structurally 
and functionally resembles p53. Nat Med 1998; 4: 
839–43.

8.	 Hagiwara K, McMenamin MG, Miura K, Harris CC. 
Mutational analysis of the p63/p73L/p51/p40/CUSP/
KET gene in human cancer cell lines using intronic 
primers. Cancer Res 1999; 59: 4165–9.

9.	 Ichimiya S, Nimura Y, Kageyama H, et al. p73 
at chromosome 1p36.3 is lost in advanced stage 
neuroblastoma but its mutation is infrequent. Oncogene 
1999; 18: 1061–6.

10.	 Mai M, Yokomizo A, Qian C, et al. Activation of p73 
silent allele in lung cancer. Cancer Res 1998; 58: 2347–
9.

11.	 Yokomizo A, Mai M, Tindall DJ, et al. Overexpression 
of the wild type p73 gene in human bladder cancer. 
Oncogene 1999; 18: 1629–33.

12.	 Zaika AI, Kovalev S, Marchenko ND, Moll UM. 
Overexpression of the wild type p73 gene in breast 
cancer tissues and cell lines. Cancer Res 1999; 59: 
3257–63.

13.	 Parsa R, Yang A, McKeon F, Green H. Association of 
p63 with proliferative potential in normal and neoplastic 
human keratinocytes. J Invest Dermatol 1999; 113: 
1099–105.

14.	 Crook T, Nicholls JM, Brooks L, O'Nions J, Allday MJ. 
High level expression of ΔN-p63: a mechanism for the 
inactivation of p53 in undifferentiated nasopharyngeal 
carcinoma (NPC)? Oncogene 2000; 19: 3439–44.

15.	 Hall PA, Campbell SJ, O'neill M, et al. Expression of 
the p53 homologue p63 α and ΔNp63 α in normal and 
neoplastic cells. Carcinogenesis 2000; 21: 153–60.



Sharma, et al.	 p73  Expression in Odontogenic Lesions

International Journal of Contemporary Medical Research  
ISSN (Online): 2393-915X; (Print): 2454-7379   | ICV: 77.83 |	 Volume 4 | Issue 10 | October 2017

2063

16.	 Hibi K, Trink B, Patturajan M, et al. AIS is an oncogene 
amplified in squamous cell carcinoma. Proc Natl Acad 
Sci U S A 2000; 97: 5462–7.

17.	 Meredith S. Irwin and William G. Kaelin. P53 family 
update: p73 and p63 develop their own identities. Cell 
growth and Differentiation 2001;12:334-37

18.	 Anneroth G,Hansen L.Variations in keratinizing 
odontogenic cysts and tumors.American Academy of 
Oral Pathology 1982;54:5.

19.	 Shafer WG.Hine MK.Levy BM.Cysts of odontogenic 
origin.Textbook of Oral Pathology. Fourth edition 
Elsevier 2004:258-274.

20.	 Agaram N,Collins M,Barnes L,Lomago D,Swalsky 
O,Hunt J.Molecular analysis to demonstrate that 
odontogenic keratocyst are neoplastic.Arch Pathol Lab 
Med 2004;128:313-317.

21.	 Seyedmajidi M et al,p63 expression in randomised 
odontogenic cysts.Saudi Med J.2011;32:463-6.

22.	 Takahashi H, Fujita S, Yamabe S, Moriishi T, Okabe H, 
Tajima Y, et al. Comparison of proliferating cell nuclear 
antigen expression in odontogenic keratocyst and 
ameloblastoma: An immunohistochemical study. Anal 
Cell Pathol. 1998;16:185–92.

23.	 Thosaporn W, Iamaroon A, Pongsiriwet S, Ng KH. 
A comparative study of epithelial cell proliferation 
between the odontogenic keratocyst, orthokeratinized 
odontogenic cyst, dentigerous cyst, and ameloblastoma. 
Oral Dis. 2004;10:22–6.

Source of Support: Nil; Conflict of Interest: None

Submitted: 25-09-2017; Accepted: 25-10-2017; Published: 06-11-2017


