
Virchows Archiv A Pathol Anat (1993) 423:265 271 
Virchows Archiv A 
Pathological Anatomy 
and Histopathology 
�9 Springer-Verlag 1993 

Immunohistochemical analysis of p53 protein over-expression 
in endometrial carcinomas: 
inverse correlation with sex steroid receptor status 
Masafumi Koshiyama, Ikuo Konishi, Da-peng Wang, Masaki Mandai, Takayuki Komatsu, Shinichi Yamamoto, 
Kanako Nanbu, Mariko Fujimoto Naito, Takahide Mori 

Department of Gynaecology and Obstetrics, Faculty of Medicine, Kyoto University, Kyoto, Japan 

Received July 1, 1993 / Accepted August 2, 1993 

Abstract. Mutations of the tumour suppressor p53 gene 
have been reported in a variety of human malignant 
tumours, and are frequently associated with over-expres- 
sion of p53 protein. To examine the significance of p53 
gene alteration in endometrial carcinomas, we studied 
the immunohistochemical reactivity with a monoclonal 
antibody against p53 (PAb 1801) in 30 endometrial car- 
cinomas as well as in 64 normal endometria. The pres- 
ence or absence of correlation of p53 over-expression 
with the clinicopathological features and with the immu- 
nohistochemical expression of sex steroid receptors (oes- 
trogen receptors; ER, progesterone receptors; PR) was 
also analysed. Expression of p53 was found in none of 
64 normal endometria, but was identified in 5 of the 
30 (16.7%) endometrial carcinomas. All 5 of the p53- 
positive tumours developed in women more than 3 years 
post-menopause, whereas the carcinomas in 5 pre-meno- 
pausal women and 3 women less than 3 years post-meno- 
pause were p53-negative. None of the 5 p53-positive car- 
cinomas was associated with adjacent endometrial hy- 
perplasia. Two of the 5 p53-positive tumours showed 
non-endometrioid histology: serous papillary and clear 
cell carcinomas. In contrast, 6 carcinomas accompanied 
by adjacent hyperplasia were p53-negative. In addition, 
ER and/or PR expression was found in none of the 
5 p53-positive tumours, but was present in 21 of the 
25 p53-negative tumours (p < 0.01). These clinicopatho- 
logical features of p53-positive carcinomas and the in- 
verse correlation of p53 immunoreactivity with sex ster- 
oid receptor status suggest that p53 over-expression is 
frequent in a specific category of endometrial carcinoma, 
presumably oestrogen-unrelated tumours. 
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Introduction 

Endoinetrial carcinomas are believed to develop in the 
context of a specific hormonal milieu such as that occur- 
ring in oestrogen replacement therapy or in the presence 
of unopposed oestrogen due to polycystic ovary or peri- 
menopause (Gurpide 1991). However, several lines of 
epidemiological and clinicopathological evidence suggest 
that there is an another distinct form of endometrial 
carcinoma that has non-endometrioid histology and no 
association with endometrial hyperplasia, that is unrelat- 
ed to oestrogenic stimulation which occurs in older post- 
menopausal women (Bokhman 1983; Deligdish and Co- 
hen 1985; Kurman and Norris 1987). Although little 
is known about the molecular genetic events that con- 
tribute to the development of endometrial carcinoma, 
mutation of the tumour suppressor p53 gene has recently 
been reported in this neoplasm (Okamoto et al. 1991; 
Kohler et al. 1992). The p53 protein is believed to play 
a role in regulating the cell cycle (Reich and Levine 
1984), and wild-type p53 is capable of suppressing the 
growth of a variety of cancer cell lines (Finlay et al. 
1989; Chen et al. 1990). Loss of wild-type p53 is asso- 
ciated with cell transformation (Hollstein et al. 1991 ; Le- 
vine et al. 1991). The significance of p53 mutation in 
the two types of endometrial carcinogenesis, however, 
remains unclear. The recent development of a monoclon- 
al antibody against p53 protein has made possible the 
analysis of its immunohistochemical over-expression in 
human tumours (Banks et al. 1986). The half-life of wild- 
type p53 is too short for immunohistochemical detection 
but mutant p53 has a longer half-life, which leads to 
higher steady-state p53 levels (Finlay et al. 1988). There- 
fore, the immunohistochemical expression of p53 is usu- 
ally associated with p53 gene alteration (Banks et al. 
1986; Davidoff et al. 1991; Kohler et al. 1992). Accord- 
ingly, we examined the expression of p53 in endometrial 
carcinomas immunohistochemically, and analysed the 
presence or absence of correlation with their clinical and 
histological features, especially with reference to the two 
distinct forms of endometrial carcinoma. Since a differ- 
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ence o f  sex steroid receptor  status has been reported 
between these two types o f  endometr ia l  carc inomas (De- 
ligdish and Hol inka  1986), we also analysed the immu-  
nohis tochemical  expression of  oestrogen receptors (ER) 
and progesterone receptors (PR) in our  series. 

Materials and methods 

Fresh surgical specimens of endometrial carcinoma were obtained 
from 30 women who underwent hysterectomy and bilateral salp- 
ingo-oophorectomy with pelvic and para-aortic lymphadenectomy. 
Five of the 30 patients were pre-menopausal and the remaining 
25 patients were post-menopausal; 3 patients were less than 3 years 
post-menopause, and 22 were 3 years or more post-menopause. 
Two pre-menopausal patients were given medroxyprogesterone 
acetate 300 mg/day for 3 weeks before operation. According to 
the International Federation of Gynecology and Obstetrics (FIGO, 
1988) classification, the 30 cases of endometrial carcinoma con- 
sisted of 16 stage I, 5 stage II, and 9 stage III. Histologically, 
27 of the 30 cases were endometrioid type carcinoma, 2 were papil- 
lary serous carcinoma, and the remaining 1 was clear cell carcino- 
ma. Of the 27 endometrioid type carcinomas, 12 were well-differen- 
tiated (Gt), 11 were moderately differentiated (G2), and 4 were 
poorly differentiated (G3). In 6 of the 30 endometrial carcinomas, 
cryostat sections revealed the presence of an area of endometrial 
hyperplasia in the vicinity of carcinomatous glands. 

Specimens of histologically normal endometrium were obtained 
from 64 women with benign gynaecological diseases who under- 
went hysterectomy. Of the 64 patients, 39 had regular menstrual 
cycles. At the time of operation, 23 of these were in the proliferative 
phase and 16 were secretory phase; the remaining 25 patients were 
post-menopausal. The materials, obtained immediately after the 
surgical procedure, were snap-frozen in OCT compound (Ames, 
Elkhart, Inn., USA) and stored at - 7 0  ~ C. Serial cryostat sections 
were stained with haematoxylin and eosin for light microscopy. 
The menstrual cycle of patients with normal endometria was esti- 
mated by endometrial dating, according to the method of Noyes 
et al. (1950). 

Immunostaining for p53 protein on the cryostat sections was 
performed by the avidin-biotin-peroxidase complex method, using 
a Histscan monoclonal detector kit (Biomeda, Foster, Calif., USA). 
In brief, the sections were fixed in cold acetone for 10 min, treated 
with 0.3% hydrogen peroxide, and incubated with normal goat 
serum. The sections were then incubated with mouse monoclonal 
antibody for a denaturation-resistant epitope of p53 protein, PAb 
1801, (p53 Ab-2, diluted 1:100, Oncogene Science, Uniondale, 
N.Y., USA), or control normal mouse serum, at 4 ~ C overnight. 
The sections were then treated with biotinylated goat anti-mouse 
IgG, followed by treatment with avidin-biotin-peroxidase complex, 
and stained with diaminobenzidine with 0.15% hydrogen peroxide. 
Counterstaining was performed with methyl green. For positive 
controls, we used cryostat sections of ovarian carcinomas with 
p53 gene mutations. 

Immunostaining for ER and PR was performed on cryostat 
sections by the peroxidase-antiperoxidase method, using ER-ICA 
and PgR ICA monoclonal kits (Abbott, North Chicago, Ill., USA). 
In brief, 4 gm cryostat sections were fixed in 3,7% formaldehyde 
in phosphate-buffered saline (PBS) for 10 min. The slides were 
treated with 0.3 % hydrogen peroxide for blocking endogenous per- 
oxidase activity, and incubated with normal goat serum to reduce 
the non-specific binding of the primary antibody. Then the slides 
were incubated with anti-ER monoclonal antibody (H222), anti-PR 
monoclonal antibody (KD68), or control rat IgG for 30 min at 
room temperature, followed by treatment with goat anti-rat IgG 
anti-serum, and with peroxidase-antiperoxidase complex. Finally, 
diaminobenzidine and 0,06% hydrogen peroxide diluted in PBS 
were applied. Counterstaining was performed with methyl green. 
For positive controls, we used cryostat sections of breast carcinoma 

and commercially prepared slides with ER-positive and PR-posi- 
tive cells. In the endometrial carcinomas, localization of ER and 
PR was heterogenous, and therefore the percentage of positive 
cells was graded as ( - )  when 0% of the nuclei were stained, (+)  
when less than 50% of the nuclei were stained, and (+ +) when 
50% or more of the nuclei were stained. 

Statistical analyses were performed using the chi-square test 
and the Fisher's 2-tailed exact test, on the correlation of p53 imnm- 
nohistochemical positivity with the menstrual state of the patient, 
FIGO stage, grade of differentiation, and sex steroid receptor ex- 
pression in endometrial carcinoma. 

Results 

Specific staining with anti-p53 ant ibody,  an t i -ER anti- 
body,  and  an t i -PR an t ibody  was exclusively confined 
to the nuclei, with no cytoplasmic staining being ob- 
served. Pat ient  age, menstrual  state, F I G O  stage, histo- 
logical type, grade o f  differentiation, site o f  extra-uterine 
spread, and the immunohis tochemica l  expression o f  p53, 
ER,  and P R  in endometr ia l  cancer  cases are listed in 
Table 1. 

Immunohis tochemica l  expression o f  the p53 protein  
was observed in none o f  the 64 specimens o f  normal  
endometr ium,  but  was found  in 5 o f  the 30 (16.7%) 
endometr ia l  carcinomas.  In the p53-positive cases (Cases 
26--30), 3 0 % - 8 0 %  o f  the nuclei were strongly stained 
for  p53 protein. The clinical and histological features 
o f  the p53-positive patients were as follows; Case 26 
was a 69-year-old, pos t -menopausa l  w o m a n  who under-  
went simple hys terec tomy with pelvic and para-aor t ic  
lymphadenec tomy.  The t umour  was a small lesion o f  
the endometr io id  type, G1 carc inoma,  and was confined 
within the endometr ium.  Case 27 was a 43-year-old wo- 
m a n  whose menopause  had  occurred at the age o f  39. 
Hys te roscopy  and endometr ia l  curet tage revealed poor ly  
differentiated adenoca rc inoma  o f  the endometr ium,  and 
the hys terec tomy specimen showed no myometr ia l  inva- 
sion or  metastasis. Case 28 was a 60-year-old, post-  
menopausa l  pat ient  who had  papil lary serous ca rc inoma 
o f  the endomet r ium with myomet r ia l  invasion o f  less 
than 1/2 o f  the uterine wall (Fig. 1). Case 29 was a 66- 
year-old,  pos t -menopausa l  w o m a n  having clear cell car- 
c inoma o f  the endomet r ium with superficial endocervical  
involvement  (Fig. 2). Case 30 was a 64-year-old, post-  
menopausa l  pat ient  with stage I I IC ,  endometr io id  type, 
G2  carc inoma,  which involved the left pa ramet r ium and 
lymph nodes. None  o f  the 5 patients showed clinical 
evidence o f  exposure to unopposed  oestrogen, either ex- 
ogenously  or  endogenously .  

The clinical and  histological features o f  the p53-posi-  
tive and p53-negative endometr ia l  carc inomas were com-  
pared. Wi th  respect to menstrual  state, all 5 p53-positive 
carc inomas had  developed in patients who were more  
than 3 years pos t -menopause ,  whereas the 25 p53-nega- 
tive cases included all 5 o f  the pre-menopausal  w o m e n  
and 3 w o m e n  who  were less than 3 years pos t -meno-  
pause. Wi th  respect to the clinical stage, p53-positive 
tumours  were observed in 3 o f  the 16 (18.8%) stage 
I patients,  in I o f  the 4 (25%) stage I I  patients, and 
in 1 o f  the 8 (12.5%) stage I I I  patients. There was no 
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Table 1. Age, menstrual state, FIGO stage, histological type, grade of differentiation, site of extra-uterine spread, and immunohistochemical 
expression of p53, ER, and PR in endometrial carcinomas. 

Patient Age FIGO Histological Grade of Extra-uterine Presence of Immunohistochemical 
no. (yr) stage type differentiation spread hyperplasia expression 

p53 ER PR 

Premenopausal patients 

1 39 a IA E GI 
2 41 IA E GI 
3 43 a IB E G1 
4 47 IB E G1 
5 43 IIA E G1 

Patients < 3 years after menopause 

6 51 IC E G2 
7 59 IIIA E GI 
8 53 IIIC E G2 

Patients > 3 years after menopause 

m 

m 

m 

m 

Ovary 
Peritoneum 
Lymph nodes 

9 61 IA E GI - 
10 51 IA E G2 -- 
11 75 IA UPSC / - 
12 65 IB E GI - 
13 67 IB E GI - 
14 63 IB E G2 - 
15 56 IC E G1 - 
16 68 IC E G2 -- 
17 69 IIB E G1 - 
18 71 IIB E G2 - 
19 59 IIB E G3 - 
20 57 IIIA E G2 Peritoneum 
21 59 IIIC E G2 Parametrium 

Lymph nodes 
22 63 IIIC E G2 Lymph nodes 
23 70 IIIC E G2 Lymph nodes 
24 57 IIIC E G3 Lymph nodes 
25 63 IIIC E G3 Lymph nodes 

26 69 IA E GI - 
27 43 IA E G3 - 
28 60 IB UPSC / - 
29 66 IIA Clear cell / - 
30 64 IIIC E G2 Parametrium 

Lymph nodes 

+ -- + + +  
+ -- + +  + +  
+ -- + + +  
+ -- + + +  
_ _ + + +  

m 

+ 
§ 

m 

m 

m 

- -  + +  + +  
- -  + + +  

_ _ + +  

- + + +  

- + +  + +  
- + + +  

- + + +  

- + + +  

- + + 

- + + 

- + + 

- + + 

- + +  + +  

- + + +  

_ _ §  

§ - -  _ _  

§ - -  _ _  

§ - -  _ _  

§ - -  _ _  

a Medroxyprogesterone acetate was administered before operation 
b Histological type: E, endometrioid type; UPSC; papillary serous carcinoma; Clear cell, clear cell carcinoma 

signif icant  r e la t ionsh ip  be tween  p53 express ion  and  the 
F I G O  disease stage. His to log ica l ly ,  2 o f  the  3 n o n - e n d o -  
me t r io id  type  ca r c inomas  were p53-posi t ive ,  whereas  24 
(88.9%) o f  the  27 e n d o m e t r i o i d  type  ca r c inomas  were 
negat ive  for  p53 (Fig.  3) (p <0 .05) .  In  the e n d o m e t r i o i d  
type  t umour s ,  there  was no  s ignif icant  r e l a t ionsh ip  be- 
tween p53 express ion  and  grade  o f  d i f fe ren t i a t ion ;  p53 
pos i t iv i ty  was found  in 1 o f  12 (8 .3%) G1 cases, 1 o f  
11 (9 .1%) G 2  cases, and  1 o f  4 (25%)  G3 cases. A n  
a rea  o f  e n d o m e t r i a l  hype rp l a s i a  was ident i f ied  in the 
vicini ty  o f  c a r c i n o m a t o u s  lesions in 6 o f  the  30 cases, 
and  all o f  the  6 hype rp la s i a s  and  ca r c inomas  were nega-  
t ive for  p53. E n d o m e t r i a l  hype rp l a s i a  was n o t  a s soc ia ted  
wi th  any  o f  the  5 p53-pos i t ive  ca rc inomas .  

In the func t iona l  layer  o f  n o r m a l  e n d o m e t r i u m ,  glan-  
du l a r  cells were s t rong ly  posi t ive  for  b o t h  E R  and  P R  

dur ing  the p ro l i fe ra t ive  and  ear ly  sec re to ry  phases .  How-  
ever, the express ion  o f  E R  and  P R  in g l andu la r  cells 
was weak ly  pos i t ive  or  negat ive  in the  mid - sec re to ry  
phase ,  and  negat ive  in the  late  secre tory  phase  a n d  dur -  
ing p regnancy .  T h a t  is, there  were changes  in the expres-  
s ion o f  E R  a n d  P R  du r ing  the m e n s t r u a l  cycle in n o r m a l  
g l andu la r  cells. In  the  p o s t - m e n o p a u s a l  e n d o m e t r i u m ,  
g l andu la r  cells were posi t ive  for  E R  a n d  PR.  

In  the e n d o m e t r i a l  ca rc inomas ,  E R  pos i t iv i ty  was  
found  in 17 o f  the 30 pa t ien t s  (56.7%),  and  P R  pos i t iv i ty  
was f o u n d  in 21 o f  the  30 (70%).  N ine  o f  the 30 pa t ien t s  
(30%)  were negat ive  for  b o t h  E R  and  PR.  W i t h  r ega rd  
to the mens t rua l  s ta tus ,  E R  a n d / o r  P R  pos i t iv i ty  o f  tu- 
m o u r  cells was found  in all 5 p r e - m e n o p a u s a l  pa t ien t s  
(100%),  in 2 o f  the 3 pa t ien t s  who  were less t han  3 
years  p o s t - m e n o p a u s e  (66.7%),  and  in 14 o f  the  22 pa-  
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Fig. IA-C.  Histological features (A) and immunohistochemical expression of p53 (B), and PR (C) in papillary serous carcinoma of 
the endometrium (Case 28). Turnout cells are positive for p53 and negative for PR. A : • 200, B, C: • 400 

Fig. 2A, C. Histological features (A) and immunohistochemical expression of p53 (B), and PR (C) in clear cell carcinoma of the endome- 
trium (Case 29). Tumour cells are positive for p53 and negative for PR. A: x 200, B, C: x 400 
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Fig. 3A-C. Histological features (A) and immunohistochemical expression of p53 (B), and PR (C) in endometrioid type, G1 carcinoma 
of the endometrium (Case 4). Tumour cells are negative for p53 and positive for PR. A, B, C : • 200 

tients who were more than 3 years post-menopause 
(63.6%). Regarding the FIGO stage, positivity for ER 
and/or PR was observed in 10 of the 16 (68.8%) stage 
I patients, 3 of the 5 (60%) stage II patients, and 7 
of the 9 (77.8%) stage III patients. With respect to the 
histological type, ER and/or PR positivity was observed 
in 21 of the 27 (77.8%) endometrioid type turnouts, but 
in none of the 3 non-endometrioid type carcinomas (p < 
0.05). Of the 27 endometrioid type carcinomas, positivity 
for ER and/or PR was seen in 11 of the 12 (91.7%) 
G1 tumours, 9 of the 11 (81.8%) G2 turnouts, and 1 
of the 4 (25%) G3 tumours (p < 0.05). 

Of  the 30 endometrial carcinomas, none of the 5 p53- 
positive cases were positive for either ER or PR (Figs. 1, 
2), whereas 21 (84%) of the 25 p53-negative tumours 
showed positivity for ER and/or PR (Fig. 3). There was 
an inverse relationship between the p53 expression and 
sex steroid receptor status (p < 0.01). 

Discussion 

Our study revealed that immunohistochemical reactivity 
for the p53 protein was observed in 5 of 30 cases (16.7%) 
of endometrial carcinoma. In other malignant tumours, 
immunohistochemical over-expression of p53 or muta- 
tion of the p53 gene has been reported in 42%-50% 
of colorectal carcinomas (Rodrigues et al. 1990; Purdie 

et al. 1991 ; Scott et al. 1991), in 46%-70% of lung can- 
cers (Iggo et al. 1990; Caamamo et al. 1991), and in 
50%-57% of ovarian carcinomas (Okamoto et al. 1990; 
Marks et al. 1991 ; Eccels et al. 1992; Naito et al. 1992). 
The relatively lower rate of p53 positivity in our series 
of endometrial carcinoma is consistent with previous stu- 
dies of p53 over-expression or mutation in this turnout; 
the rate being reported as 12.5% by Okamoto et al. 
(1991), 20.6% by Kohler et al. (1992), 23% by Enomoto 
et al. (1993), and 9.5% by Honda et al. (1993); this fea- 
ture was found in 1 of the 7 cases in our previous study 
using polymerase chain reaction-single strand conforma- 
tion polymorphism analysis (Naito etal .  1992). Al- 
though carcinomas expressing immunohistochemically 
undetectable levels of p53 protein may have acquired 
non-sense mutations or may have lost both copies of 
the p53 gene, these mechanisms of p53 inactivation ap- 
pear to be relatively uncommon (Hollstein et al. 1991). 
Therefore, it is likely that p53 over-expression or p53 
gene alteration in endometrial carcinomas occurs in a 
minority of cases. 

With respect to the relationship between p53 expres- 
sion and the stage of disease, Kohler et al. (1992) re- 
ported that p53 expression was more frequently ob- 
served in stage III/IV than in stage I/II patients, and 
they suggested that p53 mutation may be a late event 
during endometrial carcinogenesis. However, another re- 
port by Enomoto et al. (1993) did not support this asso- 
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ciation. In our series, 4 of  the 5 p53-positive cases were 
stage I or It, and 2 of  these tumours  were confined 
in the endometr ium with no myometr ial  invasion. There- 
fore, p53 over-expression does occur even in early stage 
carcinomas;  however, further studies are necessary to 
analyse the relationship between p53 gene mutat ion and 
the progression of  endometrial  carcinomas. 

It  is suggested that there are at least two distinct 
forms of  endometrial  carcinoma, one being oestrogen- 
related, frequently showing endometrioid histology with 
squamous metaplasia, and occurring in younger, peri- 
menopausal  women;  the other being oestrogen-unrelat- 
ed, often showing non-endometrioid histology, and de- 
veloping in older, post-menopausal  patients (Bokhman 
1983; Deligdish and Cohen 1985; Kurman  and Norris 
1987). Our p53-positive endometrial  carcinomas devel- 
oped only in post-menopausal  patients who were more 
than 3 years post-menopause,  while the carcinomas in 
women who were pre-menopausal  or less than 3 years 
post-menopause were p53-negative. Histologically, 2 of  
the 5 p53-positive tumours  were non-endometrioid type 
carcinomas;  papillary serous carcinoma and clear cell 
carcinoma. Significant correlation of p53 expression 
with non-endometrioid histology has been also reported 
(Kohler et al. 1992). An unopposed oestrogen environ- 
ment  due to exogenous or endogenous oestrogen sources 
leads to endometrial  carcinoma via its precursor, endo- 
metrial hyperplasia (Gambrell  et al. 1983; Kurman  et al. 
1985). In our study, both endometrial  hyperplasias and 
the carcinomas accompanied by adjacent endometrial  
hyperplasia were p53-negative; this is consistent with 
the data by Okamoto  et al. (199/). Although mutat ion 
of  Ki-ras protooncogene in endometrial  hyperplasias has 
recently been reported (Sasaki et al. 1993), occurrence 
of  p53 mutat ion seems to be independent f rom Ki-ras 
mutat ion in endometrial  carcinomas (Enomoto  et al. 
1993). These data suggest that  p53 over-expression is 
less frequent in oestrogen-related, endometrial  hyperpla- 
sias and carcinomas. 

Sex steroid receptor status in endometrial  carcinoma 
has been reported to correlate with a variety of  clinico- 
pathological variables such as stage, histological type, 
grade of  differentiation, prognosis, and patient survival 
(Kurman and Norris 1987). Association of  ER and/or  
PR expression with histological type and with grade of  
differentiation was also observed in our series of  endo- 
metrial carcinomas. In addition, we found a significant 
inverse correlation of  sex steroid receptor status with 
p53 over-expression in endometrial  carcinomas;  ER 
and/or  PR expression was absent in all of  the 5 p53- 
positive tumours,  but was present in 21 of the 25 (84%) 
p53-negative turnouts (p<0.01).  Such an inverse rela- 
tionship has been also reported in another  hormone-  
related neoplasm, breast carcinoma (Cattoretti  et al. 
/988). Oestrogen-related hyperplasias of  the endome- 
tr ium have frequently been reported to express sex ster- 
oid receptors (Janne et al. 1979; Bergeron et al. 1988; 
Brustein et al. 1989). Our previous study demonstrated 
that  constitutive expression of  ER and PR irrespective 
of  the change of  hormonal  milieu is one of  the character- 
istic features of  well-differentiated carcinoma in pre- 

menopausal  women (Wang et al. 1993). However,  ex- 
pression of sex steroid receptors is negative or very weak 
in non-endometrioid type carcinomas (Carcangiu et al. 
1990) or in oestrogen-unrelated carcinomas (Deligdish 
and Holinka 1986). Therefore, an inverse relationship 
between p53 immunoreact ivi ty and sex steroid receptor 
status suggests that p53 over-expression occurs more fre- 
quently in ER- and PR-negative endometrial  carcino- 
mas, which may  be categorized as oestrogen-unrelated 
tumours.  However, further studies are necessary to veri- 
fy the significance of  p53 gene muta t ion  and over-expres- 
sion in different pathways of  endometrial  carcinogenesis. 
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