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Diabetes mellitus and prostate cancer metabolism: 
Is there a relationship?
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Objective: Our aim was to evaluate the
effects of glucose levels and diabetes mellitus

in prostate cancer (PCa) biology.
Materials and methods: Two PCa cell lines (LNCap and PC3)
were cultured in RPMI medium with different glucose concen-
trations [5mM (LG) and 25mM (HG)]. Expressions of andro-
gen receptor, Her2/neu and glucose transporters (GLUT1, 3, 5
and 12) were evaluated by flow cytometry. Proliferation rate
was assessed by colorimetric assay MTT and cellular charac-
terization was performed by haematoxylin and eosin staining.
Additionally, we performed a cross sectional analysis of 704
patients undergoing radical prostatectomy who were divided
into two groups (diabetic and non-diabetic). An analysis of clin-
ical and histological data seeking to identify the differences on
tumor aggressiveness between the two groups was performed.
Results: In LNCaP cell line, when the glucose concentration in
the medium increased, there was an increased in AR expres-
sion. Regarding expression of Her2/neu receptor, medium’s glu-
cose concentration significantly changed the expression of this
receptor in both PC3 and LNCaP cell lines. Growth rate was
higher on the HG medium for both cell lines. The clinical study
of patients undergoing radical prostatectomy revealed no rela-
tionship between the presence of diabetes and the development
of more aggressive tumours. Diabetic patients had significantly
higher prostatic volumes, however, no significant difference was
found between the relapse risk classification or the ISUP classi-
fication between the two groups.
Conclusions: Our results showed that medium glucose concen-
tration could influence prostate cancer cells growing but not the
aggressiveness.
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The relationship between the DM and the PCa is still not
well studied, as with other neoplasms. Populational
studies have shown conflicting results (6, 7). 
The REDUCE study showed no association between the
DM and the risk of PCa (6). On the other hand, the
Prostate Cancer Prevention Trial (PCPT) shows an
increased risk of PCa in diabetic patients (7). Reviews
from studies of the pre-PSA era have shown a negative
association between PCa and DM (8, 9). Latest reviews
show that there may be an increased risk for high-grade
tumours in diabetic patients, despite a negative associa-
tion between DM and all forms of PCa (10-12). 
Diabetic disease’s parameters as hyperglycaemia (proven
by HbA1c or by fasting blood glycaemia) show a linear
risk association with high-grade tumours (11, 13). PCa
diagnosis in diabetic patients may be more difficult
because diabetics presents lower PSA values, lower
serum testosterone and higher prostatic volumes (14). 
Finally, some therapies for DM seem to have effect also
on PCa, as for example metformin, which has been asso-
ciated with reduction in cancer-specific mortality, as well
as less recurrences after curative treatment in PCa (15).
Molecular mechanisms involved in the relationship
between DM and neoplasms have been the focus of sev-
eral works. 
The main study points were the molecular pathways
associated with hyperinsulinemia (16, 17), insulin growth
factor-1 (IGF-1) and inflammation (18). Concerning PCa
and DM, scientific work at the molecular level is scarce.
In addition to the pathways referred above, hypergly-
caemia per se seems to have an effect on the androgen
receptor (AR) expression (19).
The aim of our study was to evaluate the effects of high
glucose level, one aspect of the diabetic disease, in PCa
tumour biology. For this purpose, we evaluated the vari-
ous molecular expression in PCa cell lines, when incubat-
ed in different glycaemic environments, simulating nor-
mal blood glucose and hyperglycaemia concentrations. 
To complement the study in cell lines, we performed a
revision of our patients’ data subjected to radical prostate-
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INTRODUCTION
Diabetes mellitus (DM) and prostate cancer (PCa) are two
diseases that affect a large number of men in adulthood
(1, 2). Several studies show how DM can be a risk factor
for the development of several neoplasms (1-4) or even
to its progression (5).
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ctomy and compared clinical and histological data of dia-
betic and non-diabetic patients.

MATERIALS AND METHODS

Cell culture
Prostate cancer cell lines used in this study – LNCaP
(hormone-dependent) and PC3 (hormone-independent) –
were obtained in American Type Culture Collection
(ATCC, USA). Cell lines were thawed and propagated in
adherent cultures in Roswell Park Memorial Institute
medium (RPMI), pH 7.4, supplemented with 10% fetal
bovine serum (Sigma F7524), 1% antibiotic/antimycotic
(Sigma A5955) and 1% sodium pyruvate (Gibco 11360).
We used two different formulations of RPMI medium:
high glucose (25mM, SIGMA R4130) or low glucose
(5mM). 
The low glucose (LG) medium resembles normal gly-
caemia. To obtain 5mM glucose medium, we used a
medium without glucose (SIGMA R1383) to which we
added the appropriate amount of glucose (SIGMA
G7528). Cells were maintained at 37ºC with 5% CO2.

Expression of androgen receptor (AR) and Her2/neu
To evaluate the expression of AR and Her2/neu, 106 cells
were washed with phosphate buffered saline [PBS:
137mM NaCl (Sigma, S7653), 2.7mM KCl (Sigma, P9333),
10mM Na2HPO4.2H2O (Merck, 6580), 2mM KH2PO4
(Sigma, P0662), pH=7.4] by centrifugation at 209×G dur-
ing 5 minutes. Cells were stained with anti-AR antibody
(Abcam AB9474) and with anti-Her2/neu-APC (APC, alo-
phycoerythrin) antibody (BD BioSystems 340554) for 15
minutes at room temperature in the absence of light.
After cells were washed and resuspended in 400μL of
PBS. Stained cells with anti-AR were washed as described
above and stained with a secondary antibody conjugated
with phycoerythrin (PE, Santa Cruz Biotechnology sc-
3818) for 20 minutes at room temperature in the absence
of light, and after were washed with PBS by centrifuga-
tion at 209×G for 5 minutes and resuspended in 400μL
of PBS. The expression of AR and Her2/neu were ana-
lyzed by flow cytometry. The results obtained are
expressed as mean intensity fluorescence (MIF).

Proliferation rate 
To analyse PCa cells growth, 50000 cells/mL were plat-
ed in 24 multiwell plates. After 24 and 96 hours, the col-
orimetric test MTT was performed as described else-
where 20. The proliferation rate is given by the ratio of
the absorbance measured at 96h (AD4) and measured at
24h (AD1).

Cellular characterization and immunocytochemistry
Cell lines used in this experiment were morphologically
characterized using cytospin centrifugation, on a
Shandon Cytospin II Cytocentrifuge at 471×G for 3min
and then stained using haematoxylin and eosin (H&E).
The remaining material was then centrifuged at 471×G
for 5 min. After, paraffin inclusion of the pellet was per-
formed for immunocytochemistry, on a Ventana Marker
Platform Bench Mark ULTRA IHC/ISH. 

Immunocytochemical analysis was performed using for-
malin-fixed, paraffin-embedded sections. The avidin-
biotin peroxidase complex technique was employed.
Ki67 antigen (MIB-1 clone, 1:50, Ultra CC1 antigen
retrival, Darko) was tested as representative of prolifera-
tion index, and evaluated by percentage of expression –
it was chosen for each condition a hot spot and counted
the percentage of cells with nuclear expression/without
expression of Ki67 in a high-power field (40x objective –
0.3mm2). The samples were observed under a light
microscope – Nikon Eclipse 50i, and images were
obtained using a Nikon-Digital Sight DS-Fi1 camera.

Glucose transporters (GLUTs) quantification 
To evaluate the membrane expression of glucose trans-
porters previously referred, 106 cells were washed by
centrifugation with PBS at 209×G during 5 minutes.
Cells were stained with anti-GLUT1-PE (R&D Systems
FAB1418P), anti-GLUT3 (R&D Systems MAB1415), anti-
GLUT5 (R&D Systems MAB1349) and anti-GLUT12
(Santa Cruz Biotechnology sc-161659) for 15 minutes at
room temperature and in the absence of light. After, cells
stained with monoclonal antibody anti-GLUT1-PE were
washed with PBS by centrifugation at 209×G during 5
minutes and resuspended in 400μL of PBS. Stained cells
with the antibodies anti-GLUT3, anti-GLUT5 and anti-
GLUT12 were washed with PBS by centrifugation at
209×G for 5 minutes and stained with a secondary anti-
body conjugated with PE (Santa Cruz Biotechnology sc-
3818) for 20 minutes at room temperature in the absence
of light. After incubation, cells were washed with PBS by
centrifugation at 209×G during 5 minutes and resus-
pended in 400μL of PBS. The expression of GLUTs was
analysed by flow cytometry. The results obtained are
expressed as MIF.

18F-Fluorodeoxyglucose (18F-FDG) uptake studies 
A cell suspension of 2x106 cells/mL was prepared to per-
form the uptake studies. Obtained the suspension, it was
left to rest at 37ºC in 25cm2 flasks. After 60 minutes,
25μCi/mL of 18F-FDG was added to cell suspension. 
At 5, 30, 60, 90 and 120 minutes, 200μL of cell suspen-
sion were collected for microtubes with iced PBS. The
samples were centrifuged at 209×G for 1 minute to sep-
arate the pellet from the supernatant, having this been
collected to an identified tube. After the separation of
pellets and supernatants, the 18F-FDG uptake was deter-
mined by counting both fractions in a well counter
(CAPINTEC CRC-15W) in counts per minute (CPM). The
uptake studies were performed in normoxia (95% O2
and 5% CO2), as well as in hypoxia (93% N2, 2% O2 and
5% CO2) conditions. Studies in hypoxia were performed
in a controlled environment chamber (PlasLabs Lamsing,
Mich. 800-866-7527).

Clinical study
A cross sectional analysis of all patients undergoing rad-
ical prostatectomy between January 2009 and December
2016 in urology department was performed. We evalu-
ated 704 patients who were divided into two groups
(diabetic and non-diabetic). We assessed clinical and
histological parameters such as age at PCa diagnosis, pre-
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operative PSA, diagnostic biopsy results and surgical
specimen pathology. All patients classified as diabetic
were already diagnosed prior to radical prostatectomy.
The diagnosis was in all cases performed by endocrinol-
ogists or general practitioners, with all patients being fol-
lowed up on a specific diabetes mellitus consultation. All
patients underwent open radical prostatectomy.

Statistical analysis 
Statistical analysis was performed using the IBM® SPSS®

software v. 22.0 (IBM Corporation, Armonk, New York,
USA). The normality distribution of the variables was
confirmed through Shapiro-Wilk. Student t-test (para-
metric) was used in case of normal distribution and
homogeneity of variance, otherwise, Mann-Whitney test
(nonparametric) was used. In order to compare cell lines,
one-factor analysis of variance (ANOVA) parametric test
was used in case of normal distribution and homoge-
neous variances of the variables, otherwise Kruskal-
Wallis nonparametric test was used. Multiple compar-
isons were obtained after Games-Howell correction. The
Chi-Square test was used to analyse categorical variables.
A significant level of 5% was adopted for all comparisons.

RESULTS

Expression of AR and Her2/neu
To characterize both PC3 and LNCaP cell lines we eval-
uated hormonal androgen receptor and Her2/neu with
high and low glucose concentration medium. Results are
presented in Figure 1. 
According to Figure 1A, PC3 cell line does not express
androgen receptor in both conditions,
as for this receptor, we only consider a
positive staining when MIF values are
higher than 10. On the other hand,
LNCaP cell line (Figure 1B) expresses
this receptor in both culture conditions
but show a significantly higher expres-
sion of AR when cultured in high glu-
cose concentration medium (p < 0.05). 
Regarding expression of Her2/neu
receptor in prostate cancer cell lines, it
is possible to observe that glucose con-
centration in the medium significantly
alter the expression of this receptor in
both PC3 (Figure 1C, p = 0.036) and
LNCaP (Figure 1D, p < 0.001) cell
lines, with an increased expression in
high glucose medium. Our results also
highlight that androgen-dependent cell
line LNCaP presents a higher expres-
sion of this receptor compared to
androgen-independent cell line PC3,
both in HG (p < 0.001) and in LG
(p < 0.01) medium.

Proliferation rate
To evaluate the proliferation rate of PCa
cell lines, the ratio AD4/AD1 was calcu-
lated and is represented in Figure 2. 

Results showed that PC3 cell line has a higher growth
rate than LNCaP in both media considered in our work.
PC3 cell line presents an AD4/AD1 ratio of 9.2 when cul-
tured in high glucose condition and an AD4/AD1 ratio of
6.1 when cultured in low glucose. Thus, it presents a sig-
nificantly higher proliferative rate in high glucose condi-
tions (p < 0.001). The same observation is valid for
LNCaP cells, presenting an AD4/AD1 ratio of 3.1 when
cultured in high glucose condition a significant different
value when compared with the AD4/AD1 ratio of 1.5
when cultured in low glucose conditions (p = 0.003).
We can also observe that proliferative rate is significant-
ly higher in PC3 cells than in LNCaP cells, in both glu-
cose conditions, high (p < 0.001) and low (p < 0.001).

Cellular characterization 
and immunocytochemistry
Percentage of positive Ki67 cell of prostate cancer cell
lines in high and low glucose are, respectively, 38.7%
and 9.9% in PC3 cell lines and 11.2% and 3.6% in
LNCaP cell lines. The percentage of Ki67 positive cells is
significantly higher in cells cultured in high glucose
medium, in both LNCaP and PC3 cell lines. Moreover,
we observed a higher expression of Ki67 in the PC3 cell
line in both culture media.

Glucose transporters (GLUTs) quantification
Glucose transporters expression is resumed in Figure 3.
Our results showed that there are differences in the
expression of glucose transporters between the two cell
lines under study. LNCaP cell line presented a higher
expression of GLUT12 than PC3 cells when cultured in
low glucose condition (p = 0.013). 

Figure 1. 
Expression of androgen receptor in PC3 (A) and LNCaP (B) in high glucose (HG)
and low glucose (LG). Expression of her2/neu receptor in PC3 (C) and LNCaP (D)
in high glucose (HG) and low glucose (LG), expressed as mean intensity
fluorescence (MIF). For each condition, results were obtained with a minimum of
eight experiments. Graphs represent mean±standard error. 
Statistical significance: *p < 0.05; ***p < 0.001.
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We also observed that GLUT1, GLUT3 and GLUT5
expression is not different between the two prostate can-
cer cell lines. 
Moreover, in LNCaP cells, an increased expression of
GLUT3 were observed when cells were cultured in low
glucose medium (p = 0.016). In PC3 cell line, this dif-
ferential expression due to culture media is observed
only for GLUT1 (p = 0.013). 

18F-Fluorodeoxyglucose (18F-FDG) 
uptake studies
In our work the uptake profile of 18F-
FDG was determined in prostate cancer
cell lines when cultured in high and
low glucose media. Our results (Figure
4) showed that there are no alterations
in 18F-FDG uptake over time when PC3
and LNCaP cell lines are cultured in
high glucose medium. Moreover, when
cells are culture in low glucose concen-
tration, 18F-FDG uptake significantly
increases with time when compared
with cells cultured in high glucose con-
centration. On PC3 cell line, we
observed a significantly higher uptake
on cells culture on LG compared with
HG after 5 minutes (1.46% ± 0.06% vs.
0.76% ± 0.07%, p < 0.001), 30 minutes
(5.02% ± 0.58% vs. 1.15% ± 0.07%, p =
0.010), 90 minutes (11.83% ± 2.01%
vs. 2.09% ± 0.33%, p = 0.026) and 120
minutes (13.60% ± 1.33% vs. 2.31% ±
0.22%, p = 0.005). 
On LNCaP cells, we observed a signifi-
cantly higher uptake on cells culture on
LG compared with HG after 5 minutes
(1.92% ± 0.37% vs. 0.51% ± 0.09%,
p < 0.045), 30 minutes (4.10% ±
0.10% vs. 0.76% ± 0.02%, p < 0.001),
60 minutes (6.80% ± 0.18% vs. 1.02%
± 0.17%, p < 0.001), 90 minutes
(9.46% ± 2.01% vs. 1.28% ± 0.14%,
p < 0.001) and 120 minutes (11.78% ±
0.51% vs. 1.41% ± 0.12%, p < 0.001). 

Clinical study
Demographic and clinicopathological
data of patients undergoing radical
prostatectomy are shown in Table 1.
The rate of diabetic patients was 21.2%.
Diabetic patients had higher prostatic
volumes. However, the diagnosis of
DM did not show relationship with the
development of tumours with more
aggressive histology or staging.

DISCUSSION
As mentioned before, the correlation
between DM and some neoplasms, like
lung, colorectal or breast cancer, is
already known (1-3), however, the rela-
tionship with PCa was not established

yet. Similarly, populational studies are not clear on
establishing an association between this two diseases (6-
8). The diabetic disease has several aspects capable of
exerting influence on PCa, like hyperinsulinemia (16),
IGF-1, inflammation and also its treatment (18). 
In our work, we evaluated another aspect of DM, the
hyperglycaemia, and its action on PCa behaviour at a
molecular level, by using an in vitro model of two PCa

Figure 2. 
Results represent the ratio between the measured absorbance after 96h (day 4,
AD4) and after 24h (day 1, AD1) for PC3 (A) and LNCaP (B). Results were
obtained with six independent experiments. Values represent mean±standard
error Statistical significance: **p < 0.01; ***p < 0.001.

Figure 3. 
Expression of GLUTs in prostate cancer cell line LNCaP (A) and PC3 (B) in high
and low glucose media presented as mean intensity fluorescence. Results are
expressed as mean±standard error of a minimum of three independent
experiments Statistical significance: **p < 0.01.

Figure 4. 
18F-FDG uptake in PC3 (A) and LNCaP (B) prostate cancer cells cultures in high
and low glucose media, expressed as percentage of uptake. Results are
presented as mean±standard error of a minimum of four independent
experiments Statistical significance: *p < 0.05; **p < 0.01; ***p < 0.001.
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cell lines incubated with different glucose concentra-
tions, resembling a normal glycaemia (LG) and hyper-
glycaemia (HG).
Our results showed that PC3 cell line do not significant-
ly express AR, while LNCaP cell line have a higher
expression of this receptor, as was proved by Tilley (21)
in 1990. For LNCaP cell line we observed that when
medium’s glucose concentration increased, there was an
increased in AR expression. This may be explained, in
part, by the AR role on the glucose uptake and glycoly-
sis regulation (22). It seems that AR stimulates glycolysis
via the metabolic sensor 5′-AMP activated protein
kinase (AMPK) not only for adenosine 5’-triphosphate
(ATP) production (23, 24) but also for de novo lipid syn-
thesis (25). This is consistent with the typical Warburg
effect for cancer cells metabolism (26), which is an inef-
ficient way to generate ATP in order to acquire nutrients
(26). This effect appears to take place in prostate cancer
under the AR regulation (22).
Her2/neu has been indicated as a factor of cancer aggres-
siveness in other types of cancer (27) and in PCa was
also related with AR activation in castration resistant
prostate cancer (28). Our results showed that Her2/neu
receptor expression was also significantly different with
both media glucose concentrations in the two cell lines.
There was an increased Her2/neu receptor expression
with the HG medium. As far as we know, this association
was not studied until today in prostate cancer cells, but
in breast cancer cells was identified a relationship
between Her2/neu and the glycolytic phenotype (29). It
appears that Her2/neu overexpression increases activa-
tion of Akt, which leads to an up-regulation of GLUT1

and a down-regulation of M2PK (M2 pyru-
vate kinase isoenzyme) (29). This down
regulation of M2PK leads to an accumula-
tion of glycolytic metabolites, providing
substrates for synthetic processes (29).
Thus, as we mentioned before, PCa cells
also stimulates glycolysis for a synthetic
purpose (25), may the process seen in
breast cancer cells also happens with them.
18F-FDG is an analogous of glucose radiola-
belled with Fluor-18. In the uptake studies
we verified that the uptake of the 18F-FDG
glucose analogous depends of the medium
composition. Besides this it is important to
have in account the uptake mechanism in
which 18F-FDG enters in the cell by facili-
tated diffusion mediated by membrane glu-
cose transporters, and after it is phosphory-
lated by hexokinase to FDG-6-phosphate.
Further the phosphorylation concerning
the very strict structural and geometric
demands of the reaction, the phosphoglu-
cose isomerase does not recognize FDG-6-
phosphate and consequently there will be
accumulation on the cytoplasm, which
means that 18F-FDG-6-P remains inside the
cell capable of being detected during the
time that remains radioactive. The distribu-
tion of radiolabelled FDG reflects not the
glycolytic pathway but the exaggerated

need of glucose according to the Warburg effect (30).
The 18F-FDG uptake by the cells was higher with low
glucose concentration medium. This can be explained by
the absence of competitor in the transporter, which is the
glucose present in the medium. Since PCa cells are meta-
bolically very active, they are greedy to glucose and the
lower the content of glucose, the higher is the 18F-FDG
uptake. This has clinical relevance because the better the
glucose control is, the better will be the images of the
PET scan with 18F-FDG. As we determined by the prolif-
eration rate, we verified interesting results, as the PC3
cell line is the one who present a higher growth rate and
for both cell lines we saw that the HG medium had the
shorter doubling time. Moreover, the fact that cells cul-
tured in LG presented a higher 18F-FDG uptake even
having a lower proliferation rate highlights the clinical
relevance of a good glucose control when a PET scan
with 18F-FDG is performed.
GLUT proteins facilitate glucose transport across biolog-
ical membranes. Different expressions of GLUTs have
been related with different kinds of cancer and with can-
cer specific survival (31-35). GLUTs 1, 3 and 12 are
known for being expressed in PCa (31). In our work we
observed a similar expression of the investigated glucose
transporters in both culture media, exception for GLUT1
in PC3 cells and GLUT3 in LNCaP cells. With the LG
medium we observed a significant increase GLUT1
expression in the PC3 cells and an increase GLTU3
expression in the LNCaP cells. Also, in LNCaP cells,
there is a higher expression of GLUT1, GLUT3 and
GLUT12 compared with PC3 cells when both cell lines
are cultured in HG conditions, showing that maybe these

Table 1. 
Demographic and clinicopathological features of patients undergoing radical
prostatectomy.

Diabetic group Non-diabetic group P value
(n = 149) (n = 555)

Age (years), mean ± SD 64.5 ± 5.6 62.8 ± 6.7 0.003
PSA preoperative (ng/mL), mean ± SD 9.2 ± 6.3 9.9 ± 12.0 NS
Preop. fasting glycaemia (mg/dL), mean ± SD 114.0 ± 25.4 93.9 ± 12.6 0.001
Prostatic volume (cc), mean ± SD 54.2 ± 21.3 47.7 ± 18.1 0.001
Risk groups, n (%) NS

Low-risk 50 (33.6%) 208 (37.5%)
Intermediate-risk 80 (53.5%) 261 (47.0%)
High-risk 17 (11.4%) 63 (11.4%)

ISUP of RP specimen, n (%) NS
ISUP Grade 1 31 (20.8%) 118 (21.2%)
ISUP Grade 2 96 (64.4%) 364 (65.6%)
ISUP Grade 3 13 (8.7%) 54 (9.7%)
ISUP Grade 4 3 (2.1%) 12 (2.2%)
ISUP Grade 5 6 (4.0%) 7 (1.3%)

Perineural invasion, n (%) 116 (83.5%) 456 (86.4%) NS
TNM staging, n (%) NS

pT2 85 (57.0%) 328 (59.1%)
pT3 64 (43.0%) 227 (40.9%)
pN0 93 (62.4%) 357 (64.3%)
pN1 12 (8.1%) 37 (6.7%)
pNx 44 (29.5%) 161 (29.0%)

Positive margins, n (%) 41 (27.5%) 138 (24.9%) NS
NS = not significant; SD = standard deviation; RP = radical prostatectomy.
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transporters could be related with the AR (24). Despite
the results in cell lines, our clinical sample did not show
significant differences between tumour development in
diabetic and non-diabetic patients. Diabetic patients had
higher prostatic volumes. In terms of oncologic staging
we did not find significant differences, however, we
found that the rate of patients with grade 5 of the ISUP
classification is higher in diabetic patients (4.0% vs.
1.3%), although this difference did not reach statistical
significance. This result is in agreement with other stud-
ies that have reported that DM mainly decreases the risk
of low-grade tumors and, to a lesser degree, the risk of
high-grade tumors. Consequently, it is plausible to
assume that DM changes the proportions of PCa grades
favoring high-grade tumors (7, 11). Some series of
patients undergoing RP have shown that DM is associat-
ed with a higher PCa grade (36). However, a previous
analysis of the CaPSURE database found no association
between DM and PCa aggressiveness (37). Thus, more
studies in this area will be necessary to really clarify the
relationship between DM and PCa aggressiveness.

CONCLUSIONS
Our results showed that glucose levels could influence
prostate cancer cells behaviour. In the HG medium PCa
cells had a more aggressive pattern, with higher expres-
sion of AR (only for LNCaP) and Her2/neu (for both cell
lines) and a higher proliferation rate demonstrated by
Ki67 staining and ratio AD4/AD1. GLUT expression had
slight variations in both culture conditions, but its
expression is significantly higher in LNCaP cells. Thus,
incubation of cells in hyperglycaemia-like conditions
induced a more aggressive molecular phenotype. This
could be one of the link aspects between DM and PCa.
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