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Correlation between histological grading and growth-related
factors in human endometrial adenocarcinomas

Y. Kuwashima
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Summary

In order to clarify biological significance of histological grading of malignant tumors, several “growth-related factors” were exa-
mined and compared in human endometrial adenocarcinomas with different histological grades. Growth fraction (estimated by Ki-
67 immunostain) and cytoplasmic bcl-2 and nuclear p53 overexpression were estimated immunohistochemically in 40 cases of car-
cinomas with different histological grades. When the grades were divided simply into 3 tiers, G1 (well); G2 (moderately); G3
(poorly differentiated), essentially no differences were found between histological grade and growth fraction. In addition, bcl-2
expression, which is known to negatively affect Ki-67 expression, had no correlation with histological grade. Only nuclear p53 ove-
rexpression, known to reflect gene alterations, tended to be more common in the higher grade groups. The results indicate that
growth fraction does not correlate well with histological grade of human endometrial adenocarcinoma, as far as examined by Ki-
67 and bcl-2 immunostains. The p53 gene status may have some significance in histological grade of human endometrial adeno-

carcinoma, although its role is not always clearly understood.

Introduction

Histological grading (differentiation status) has usually
been given in pathological findings of malignant tumors
from various organs [1]. However, its biological signifi-
cance has not been well understood. A correlation
between the tumor grade and its clinical aggressiveness
has been documented in some organs [2, 3], but these
reports have dealt with extreme subtypes of malignant
tumors with a histogenesis which is not always clear [2,
3]. Common carcinomas are usually classified into the
three grades, G1 (well); G2 (moderately); G3 (poorly dif-
ferentiated) according to the morphological differentia-
tion of tumor cells, especially in the structure of tumor
cell nests [1]. Aggressiveness of the tumor is generally
thought to correlate with its growth potential [4]. Here we
examined the correlation between histological grade of
common endometrial carcinomas and several growth-
related factors which are applicable to histopathological
examination. Our aim was to clarify whether histological
grade of the tumor truly reflects its growth potential.

Materials and Methods

Tumors: 40 cases of endometrial adenocarcinoma of the
uterus, resected surgically in the Saitama Cancer Center Hospital
from 1990 to 1993 were examined [5]. None of the cases contai-
ned squamous cell carcinoma components and had received preo-
perative therapy. Histological grade of the tumor was expressed
as G1, G2, G3 [6]. When foci of at least two histologic grades
were intermingled in one case, the predominant grade was taken.

Immunohistochemistry: Representative sections(s) (1-3),
usually from the central portion of the tumor, were examined.
For immunostaining, the avidin-biotin (ABC) method was
applied to formalin-fixed and paraffin-embedded tissue [7]. In
staining for Ki-67 antigens and bc1-2 products, the sections
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were treated previously in a microwave for 10 min. The ABC
method was performed using the Histofine SAB-PO-kit (Seika-
gaku Kogy, Tokyo, Japan). Counterstaining was carried out by
hematoxylin for Ki-67 and by methyl green for other antigens.
The primary antisera were used for the Ki-67 antigen (DAKO,
CA, USA), bcl-2 product (DAKO) and p53 protein (Novoca-
stra, U. K.). Ki-67 was reported to represent the growth fraction
of the tumor [8-11]. The bcl-2 product has been reported to
protect cells from apoptosis [12], this fact being confirmed in
human endometrial adenocarcinoma in our previous report [13].
In addition, overexpression of bcl-2 inhibited growth of solid
tumor cells in vitro [14] and greatly reduced growth fraction in
human endometrial carcinoma in vivo [15].

The latter findings were described in our previous report [15].
The antiserum to p53 protein used was that against both the
wild-type and mutant form of pS3 gene products, and a positive
reaction to this antisera suggests mutation of the p53 gene [16-
18]. pS3 protein has been known to inhibit cell growth [19].

Data evaluation: (a) For Ki-67 antigen, the growth fraction
was assessed and expressed as percentages of at least 1,200
positive, randomly selected nuclei. (b) For bcl-2 product and
p53 protein, classification was made only as negative (-),
focally positive (+), or diffusely positive (++), irrespective of
staining intensity. For bc1-2 product, strong staining of normal
lymphocytes was used as an internal control.

Results

The results of the study are summarized in Table 1. As
shown in the table, essentially no differences were found
between histological grade and magnitude of growth
fraction as estimated by Ki67 immunostaining. Expres-
sion status of bcl-2 products, which negatively affects
growth fraction of human endometrial carcinoma (as
demonstrated in our previous report [15]), also showed
no essential differences among the three groups. A posi-
tive p53 signal was mainly detected in less differentiated
groups, i.e. G2 and G3. Only one out of 20 G1 cases
showed a focally positive signal for p53 protein.
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Fig. I illustrates the representative staining pattern of
Ki-67, bc1-2 product and p53 protein in each of the three
groups.

Discussion

Our present results clearly show that histological grade
of the tumor did not reflect its growth fraction. Growth
fraction (percentages of tumor cells in the cell prolifera-
tion cycle of the total tumor cells examined) has been
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Figure 1. — Representative staining patterns for Ki-67, be1-2 product and p53 protein. A: HE, B; Ki-67, C; be1-2; D; p53.

thought to represent one of the major factors in tumor
growth [20, 21]. Thus, it is speculated that histological
grade of the tumor is not closely related to the “growth”
of the tumor. Because “growth™ of the tumor is thought
to be one of the most important factors determining its
aggressiveness [4], histological grading may be conside-
red less important in the clinical outcome of the tumor.
We previously have shown apparent differences in
growth fraction between undifterentiated and well differen-
tiated ovarian cancer [22]. However, undifferentiated carci-
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nomas are rare and extreme variants of ovarian cancer, and
their histogenesis is still not well understood [23].

Thus so far in “common types” of carcinomas, histolo-
gical grading may have only little value with respect to
the growth, aggressiveness and clinical outcome of the
tumor, at least in endometrial cancer, although impor-
tance of histologic grading has been reported in the pro-
gnosis of ovarian epithelial carcinoma [24].

A high frequency of p53 immunopositivity in higher
grade groups (less differentiated cases) should be men-
tioned, although its significance may not be conclusive

Table 1. — Summary of the present results*.

Case no. Grade” fracGtzgle‘;n)h bel-2° ps3"
1 G1 38 + -
2 Gl 26 - -
3 Gl 20 ++ -
4 Gl 41 ++ -
5 Gl 53 - -
6 G1 25 ++ -
7 G1 49 - -
8 G 47 ++ -
9 G1 32 + -

10 Gl 10 ++ -

11 Gl 26 ++ +

12 G1 23 ++ -

13 Gl 26 - -

14 G1 22 - -

15 Gl 32 - -

16 G 1 35 ++ -

17 G1 30 ++ -

18 G1 34 ++ -

19 Gl 27 - —

20 Gl 32 - -

(average 31%) (12/20)¢ (1/20)

21 G2 25 + -

22 G2 19 - -

23 G2 26 - +

24 G2 35 - -

25 G2 14 - +

26 G2 35 ++ ++

27 G2 33 -

28 G2 20 -

29 G2 28 - -

30 G2 34 + +

31 G2 35 ++ -

32 G2 26 ++ ++

33 G2 20 - -

(average 27%) (5/13) (5/13)

34 G3 46 - -

35 G3 25 - ++

36 G3 42 ++ +

37 G3 30 - -

38 G3 28 + -

39 G3 32 ++ ++

40 G3 48 - -

(average 36%) /7y (3/7y

The results were extracted from our previous study [5] dealing with
Macroscopic tumor appearance.

Evaluated as in the materials and methods section.

Proportion of positive cases in each group.

because p53 protein functions are extremely diverse [19].
p53 has been reported to be related to cancer-suppression
in general, being involved in the control of cell growth
and apoptosis [19].

Further analysis is necessary to clarify the correlation
between histological grade of the tumor and p53 gene
status.
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