
Introduction

The most common mutated gene in human

malignancies is TP53. The mutation of this gene

is reported in most of human malignancies such

as astrocytoma, mesothelioma, sarcoma,

leukemia, and colon, bladder, lung, and breast

carcinomas.(1,2,3) Wild-type protein product of this

gene, called p53, weighs 53 000 d and has a short

half-life (6 to 30 minutes). This normal protein

product does not accumulate in cells enough to be

detected by immunohistochemical methods(4);

however, the mutated protein has a longer half-

life, accumulates in the tissues, and can be easily

detected in cell nucleus.(1) The relationship

between the increased expression of this protein

and urogenital cancers (bladder and prostate

carcinomas) has been well demonstrated(3,5-7);

while its relationship with renal cell carcinoma

(RCC) is still a matter of debate. Increased

expression of TP53 has been reported to be 20%

to 32% in different studies.(8-14) Also, in some

studies, a relationship has been demonstrated

between the expression of p53 and the tumor

subtype (increased p53 expression in papillary

tumors comparing with other tumor types),(8)

while in other studies, such a relation has not

been detected.(13,14) The same controversy exists

about the association of p53 expression and the

tumor grade; while some investigators have found
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ABSTRACT

Introduction: Our aim was to evaluate the overexpression of p53 protein, product

of mutated TP53 gene, in histologic sections of the kidneys with renal cell carcinoma

(RCC) and its association with tumor grade and subtype. 

Materials and Methods: A total of 66 histologic sections of the kidneys of patients

with the diagnosis of RCC were re-evaluated and tumor grade, tumor subtype, and p53

expression were determined.

Results: Of the total 66 histologic sections with the diagnosis of RCC, 34 (51.5%),

27 (41%), and 5 (7.5%) were conventional, papillary, and chromophobe subtypes,

respectively. Fifty-one (77.3%), 14 (21.2%), and 1 (1.5%) of tumors were grade 2, 3, and

4, respectively.  Thirty (45.4%) sections were positive for p53 immunohistochemical

staining. In 7 cases (20.6%) of the conventional tumors, p53 staining was positive,

while 18 papillary (66.6%) and 5 chromophobe tumors (100%) had a positive staining

for p53 (P < .001). Seventeen out of 51 grade 2 tumors (33.4%) and 12 out of 14 grade

3 tumors (85.7%) were positive for p53. The single case of grade 4 tumor was positive

for p53 protein, too (P = .001). 

Conclusion: Increased expression of p53 protein is rather prevalent in RCC. This

factor is associated with tumor grade and subtype. According to our findings, it is

generally accompanied by nonconventional subtypes and higher tumor grades.
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no association,(14) a strong relationship has been

demonstrated between them by some others and

it has been regarded as a potential marker in

determining the prognosis of patients with

RCC.(11) We conducted this study to evaluate the

relationship between the overexpression of p53

tumor suppressor protein and the grade and

subtype of RCC.

Materials and Methods

In a retrospective study, all cases of radical

nephrectomy due to RCC between 1995 and 2005

in Golestan and Imam Khomeini hospitals in

Ahwaz were reviewed. A total of 66 patients were

selected. The paraffin-embedded blocks of their

tumor specimens were available. After their

reblockage, 2-µm-thick sections were stained

again by hematoxylin-eosin and were evaluated

regarding the latest tumor subtype classi-

fication(15,16) and Fuhrman's grading system.(17)

Immunohistochemical staining was performed to

evaluate increased p53 protein expression.

Catalyzed signal amplification (CSA) system

(Dako, Carpinteria, CA) was used for immuno-

histochemical visualization; skin squamous cell

carcinoma specimens were used as controls.

Sections of RCC with 10% or more of the tumor

cell nuclei stained were considered positive for p53.

Chi-square test was used to analyze the

relationship between p53 protein expression and

pathological variables of RCC. Values for P less

than .05 were considered significant.

Results

Of the total 66 histologic sections with the

diagnosis of RCC, 34 (51.5%), 27 (41%), and 5

(7.5%) were conventional, papillary, and

chromophobe subtypes, respectively. None of the

specimens was reported to be collecting duct,

medullary cell, or oncocytoma subtypes. There

was no grade 1 tumor, while 51 (77.3%), 14

(21.2%), and 1 (1.5%) were reported to be grade

2, 3, and 4. 

Thirty (45.4%) sections were positive for p53

immunohistochemical staining (Table 1). In 7

cases (20.6%) of the conventional tumors, p53

staining was positive, while 18 papillary (66.6%)

and 5 chromophobe tumors (100%) had a positive

staining for p53 (P < .001). Seventeen out of 51

grade 2 tumors (33.4%) and 12 out of 14 grade 3

tumors (85.7%) were positive for p53. The single

case of grade 4 tumor was positive for p53

protein, too (P = .001). 

Discussion

The relationship between p53 protein

overexpression and tumor subtype and grade has

not been well known in RCC. In our study, the

overexpression of this protein was seen in 45.4%

of the histologic sections with the diagnosis of

RCC. Zigeuner and coworkers studied 184

sections with the diagnosis of primary RCC and

56 sections with the diagnosis of metastatic RCC.

Overexpression of p53 protein was detected in

22.8% and 51.8% of primary and metastatic

tumors, respectively.(8) Other studies have

reported this rate to be 20% to 32%.(9,13,14) In our

study, the increased p53 protein expression was

relatively high. We found that p53 overexpression

was more frequent in nonconventional tumor
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TABLE 1. Immunohistochemical staining results for p53 protein in histologic sections of renal cell carcinoma

cases*

Renal cell carcinoma p53 positive p53 negative Total P value 

Subtypes    

Conventional 7 (20.6) 27 (79.4) 34 (51.5) 

Papillary 18 (66.6) 9 (33.4) 27 (40.9) 

Chromophobe 5 (100) - 5 (7.6) 

< .001 

Grades    

1 - - - 

2 17 (33.4) 34 (66.6) 51 (77.3) 

3 12 (85.7) 2 (14.3) 14 (21.2) 

4 1  (100) - 1 (1.5) 

.001 

Total 30 (45.4) 36 (54.6) 66 (100)  

*Values in parentheses are percents.
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subtypes. Thus, our higher rate of p53 positive

tumors is, probably, due to our higher frequency

of nonconventional subtypes. It has been shown

in different studies that p53 overexpression is

higher in nonconventional tumor subtypes.

Zigeuner and colleagues detected p53

overexpression in 70%, 27.3%, and 11.9% of

papillary, chromophobe, and conventional

subtypes of RCC.(8) However, in some studies, no

correlation has been found between the increased

protein expression and the tumor subtype.(13,14)

Increased p53 protein expression was

accompanied by higher grades of the tumor in

our study which is in agreement with other

studies. Leonardi and colleagues have suggested

that the strong relation between the p53

expression and the tumor grade, stage, and size

found in their study can affect the prognosis of

the patients with RCC.(11) In a study by Uhlman

and colleagues, it has been also demonstrated

that increased p53 expression is seen in higher

tumor grades and stages.(13) However, in a study

by Bot and coworkers, no relation was found

between the tumor grade and the increased p53

protein expression.(14)

Although we could find the above associations

of p53 with pathologic characteristics of RCC, our

study lacked a multivariate analysis.

Furthermore, we could not investigate all grades

and subtypes of these tumors due to the

relatively small sample size. However, this limited

data mandates more investigation to elucidate

the role of TP53 and p53 protein in RCC.

Conclusion

Increased p53 protein expression seems to be

rather prevalent in RCC as it was seen in half of

the histologic sections of our patients. Also, there

is a significant association of p53 overexpression

with the tumor subtype and grade. We found that

p53 overexpression is more prevalent in

nonconventional subtypes and higher grades.

However, to date controversial findings have been

reported warranting more investigation.

References

1. Cote RJ, Jhanwar SC, Novick S, Pellicer A. Genetic

alterations of the p53 gene are a feature of malignant

mesotheliomas. Cancer Res. 1991;51:5410-6

2. Messing EM. Urothelial tumors of urinary tract. In:

Walsh PC, Retik AB, Vaughan ED Jr, et al, editors.

Campbell's urology. 8th ed. Philadelphia: WB Saunders;

2002. p. 2737-41. 

3. Fujimoto K, Yamada Y, Okajima E, et al. Frequent

association of p53 gene mutation in invasive bladder

cancer. Cancer Res. 1992;52:1393-8.

4. Reich NC, Oren M, Levine AJ. Two distinct mechanisms

regulate the levels of a cellular tumor antigen, p53. Mol

Cell Biol. 1983;3:2143-50.

5. Sidransky D, Von Eschenbach A, Tsai YC, et al.

Identification of p53 gene mutations in bladder cancers

and urine samples. Science. 1991;252:706-9.

6. Isaacs WB, Carter BS, Ewing CM. Wild-type p53

suppresses growth of human prostate cancer cells

containing mutant p53 alleles. Cancer Res. 1991;51:4716-20. 

7. Chi SG, deVere White RW, Meyers FJ, Siders DB, Lee F,

Gumerlock PH. p53 in prostate cancer: frequent

expressed transition mutations. J Natl Cancer Inst.

1994;86:926-33. 

8. Zigeuner R, Ratschek M, Rehak P, Schips L, Langner C.

Value of p53 as a prognostic marker in histologic

subtypes of renal cell carcinoma: a systematic analysis of

primary and metastatic tumor tissue. Urology.

2004;63:651-5.

9. Girgin C, Tarhan H, Hekimgil M, Sezer A, Gurel G. P53

mutations and other prognostic factors of renal cell

carcinoma. Urol Int. 2001;66:78-83.

10. Gotoh A, Shirakawa T, Hanioka K, et al. Relation to

pulmonary metastasis of alterations in p53 and

proliferating cell nuclear antigen in renal cell carcinoma.

J of Urol Pathol. 2000;13: 73-84.

11. Leonardi E, Luciani L, Reich A, Luciani LG, Dalla Palma

P. Bivariate flow cytometric analysis of cytokeratin

19/dna content in renal cell carcinoma (rcc). Correlation

with clinico-pathological features (t and g) and p53

expression. A prospective study on 84 cases. Wiley

Cytometry Web Site-ISAC 2000 International Congress.

Available from: http://www.wiley.com/legacy/products/

subject/life/cytometry/isac2000/6349.htm.

12. Reiter RE, Anglard P, Liu S, Gnarra JR, Linehan WM.

Chromosome 17p deletions and p53 mutations in renal

cell carcinoma. Cancer Res. 1993;53:3092-7.

13. Uhlman DL, Nguyen PL, Manivel JC, et al. Association

of immunohistochemical staining for p53 with metastatic

progression and poor survival in patients with renal cell

carcinoma. J Natl Cancer Inst. 1994;86:1470-5.

14. Bot FJ, Godschalk JC, Krishnadath KK, van der Kwast

TH, Bosman FT. Prognostic factors in renal-cell

carcinoma: immunohistochemical detection of p53

protein versus clinico-pathological parameters. Int J

Cancer. 1994;57:634-7.

15. Oyasu R. Renal cancer: histologic classification update.

Int J Clin Oncol. 1998;3:125. 

16. Storkel S. Classification of renal cancer: correlation of

morphology and cytogenetics. In: Vogelzang NJ,

Scardino PT, Shipley WU, Coffey DS, editors.

Comprehensive textbook of genitourinary oncology. 2nd

ed. Baltimore: Williams & Wilkins; 1996. p. 179-86.

17. Fuhrman SA, Lasky LC, Limas C. Prognostic

significance of morphologic parameters in renal cell

carcinoma. Am J Surg Pathol. 1982;6:655-63.

81


