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Glutl and cyclin D1 in breast carcinomas
with negatine lymph nodes
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Summary

All malignant cells appear to have increased needs for glucose in vitro as well as in vivo. The enhanced glucose uptake is medi-
ated through transporters (Gluts), whose action and expression are regulated by oncogenes and growth factors. Cyclin D1 is a nuclear
protein that plays an important role in regulating the cell cycle by promoting entry of cells from the G1 to S phase. Increased expres-
sion of Glutl glucose transporter and cyclin D1 have been reported in several neoplasms. In the present study we examined the
expression of Glutl and cyclin D1 in breast carcinomas with negative lymph nodes. We studied 78 infiltrating ductal carcinomas
(25 grade 1, 36 grade 2, and 17 grade 3) with negative lymph nodes. Glutl was expressed in 28% of grade 1, 63.8% of grade 2 and
58.7% of grade 3 carcinomas. Nuclear expression of cyclin D1 was detected in 32% of grade 1, 44.4% of grade 2, and 41.2% of
grade 3 carcinomas. From our study it appears that in breast carcinomas with negative lymph nodes Glutl expression is better cor-

related to the grade of the neoplasm than cyclin D1.
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Introduction

Malignant cells exhibit increased needs for glycolysis
and glucose uptake [1]. This process is believed to be
mediated through transporters (Gluts), whose action and
expression are regulated via oncogenes and growth
factors [2, 3]. The glucose transporters belong to a family
of transmembrane proteins with six members Gluts1-5
and Glut7 [4, 5]. These transporters have different distri-
butions and functions in animals and humans. In rats
Glutl mRNA and protein have been detected in the brain,
kidneys and breast. In humans they have been found in
endothelial cells of the blood-brain barrier, liver, pla-
centa, and embryonic membranes [6-8]. Glutl has been
detected in the cytoplasmic membrane of endothelial
cells from brain vessels with certain restricted perme-
ability, while it was not detected in blood vessels from
tissues which permit the passage of molecules of protein
size [9]. However Glutl immunoexpression is absent in
most types of normal epithelial cells [10]. Studies in
humans have shown increased expression of Glutl
mRNA in carcinomas of the oesophagus, colon and pan-
creas, while increased expression of Glutl protein has
been shown in neoplasms of the kidneys, breast, thyroid
and in non-small cell lung carcinoma [11-15]. In addition
it has been reported that Glutl expression can be utilized
as a sensitive marker of malignancy in body cavity effu-
sions [16].

Recently it has been shown that the growth and pro-
gression of malignant neoplasms is regulated by mole-
cules that are involved in the regulation of the cell cycle.
A class of such molecules are the cyclins and cyclin-
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dependent kinases [17-20]. Cyclin D1 is involved in the
regulation of cell cycles by promoting entry of cells from
the G1 to S phase [21]. There are three types of cyclin D,
namely cyclin D1, D2 and D3. Increased expression of
cyclin D1 has been detected in cells that have remained
in the G1 phase and not exited to the GO phase, an obser-
vation that suggests that this cyclin is involved in the reg-
ulation of this exact point of the cell cycle [22]. Cyclin
D1 is coded by the gene CCND-1, which is located in
chromosome 11q13 [23]. Several studies have shown that
gene amplification and increased expression of cyclin D1
are tumor promoting [24, 25]. Gene amplification of
cyclin DI has been detected in breast cancer cell lines
and in breast cancers in humans [26-28]. The aim of the
present study was the detection of Glutl and cyclin D1 in
breast carcinomas with negative lymph nodes.

Materials and Methods

Seventy-eight infiltrating ductal carcinomas with negative
lymph nodes were examined. Among these, 25 were grade 1, 36
grade 2, and 17 grade 3. The tissues were fixed in buffered for-
malin and embedded in paraffin. In tissue sections of 5 pym the
immunohistochemical method streptavidine-biotin was applied.
Microwave pretreatement was employed to umask the antigen
sites. The polyclonal antibody for Glutl (Chemicon, USA, dilu-
tion 1:400) and the monoclonal antibody for cyclin D1 (Novo-
castra, UK, dilution 1:10) were used. Sections were incubated in
RT for 12 hours. DAB was used as a chromogene. The sections
were counterstained with hematoxylin. A quantitative method
was used for the evaluation of immunohistochemical results:
Negative (-) if none, + if < 10% and ++ if > 10% of tumor cells
were positive.
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Figure 1. — Positive membranous immunostaining for Glut! in
A. Ductal carcinoma in situ (x400). B. Infiltrating ductal carci-
noma (x400).

Results-Discussion

Glutl was expressed in the cytoplasmic membrane of
55.5% of malignant neoplasms (40/78) overall. Specifi-
cally, Glutl was detected in 7/40 (28%) grade 1, 23
(63.8%) grade 2 and 10 (58.7%) grade 3 carcinomas
(Figure 1). In 17/40 of the neoplasms that were positive
for Glutl the percentage of positive tumor cells was <
10% and in 23/40 was > 10% (Table 1). Protein Glutl
was expressed not only in the invasive ductal carcinoma
cells, but also in the in situ component of the neoplasms.
In addition it was expressed in the endothelial cells of the
vessels from all tumors examined, even those with nega-
tive immunostaining of neoplastic cells.

Positive nuclear staining for cyclin D1 was detected in
31/78 (40%) of breast carcinomas, eight (32%) grade 1,
16 (44.4%) grade 2, and seven (41.2%) grade 3 (Figure
2). In 21/31 of the neoplasms that were positive for Glutl
the percentage of positive tumor cells was < 10% and in
10/31 was > 10% (Table 1).

Table 1.— Immunohistochemical expression of Glutl and
cyclin D1 in breast carcinomas.

% of positive cells Glutl Cyclin DI
0 38 47
< 10% 17 21
> 10% 23 10
# of cases 78 78
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Figure 2. — Positive nuclear immunostaining for cyclin DI in
A. Ductal carcinoma in situ (x200). B. Infiltrating ductal carci-
noma (x200).

Our results indicate that Glutl expression correlates
positively with the grade of invasive ductal carcinoma in
patients with negative lymph nodes. This finding is in
accordance with reports correlating overexpression of
Glutl with poorer prognosis in breast and lung carcino-
mas [14, 15]. The molecular changes that lead to
increased Glutl expression are not currently understood
[1]. However, it can be postulated Glutl overexpression
could be part of a molecular cascade leading to tumor
progression. Regarding the cases in our study of breast
carcinoma that did not overexpress Glutl, it is possible
that the glucose transport of neoplastic cells is mediated
by transporters other that Glutl. The detected Glutl
protein in the endothelium of blood vessels in all tumors
examined suggests that regulation of Glutl expression in
endothelial cells is different than that in tumor cells.

The role of cyclin DI has not been fully elucidated
despite intense investigation. Our results indicate that
cyclin D1 is quite frequently overexpressed in breast car-
cinomas (~40%). It has been postulated that cyclin D1
amplification and/or overexpression may be involved in
early stages of breast carcinogenesis, even as early as in
hyperplasias and ductal carcinoma in situ [26-28]. Our
results are consistent with this hypothesis. Cyclin D1
overexpression was not significantly different in the three
grades of infiltrating ductal carcinoma, indicating that if
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cyclin D1 is overexpressed, then this deregulation
happens early in breast carcinogenesis, even in grade 1
tumors with negative lymph nodes.
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