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ABSTRACT

Objectives: Dehydroepiandrosterone (DHEA) is an endogenous hormone that acts as a ligand for several cellular receptors. An age-dependent
decline in circulating levels of DHEA is linked to changes in various physiological functions. In gynecological clinical practice, DHEA is commonly
prescribed to induce ovulation. Some clinical studies report a positive association between high serum concentrations of DHEA and an increased
risk of developing ovarian cancer. However, the in vitro physiological effects of DHEA on ovarian cancerous cells have not been explored thus far.
In this study, we aimed to investigate the physiological effects of DHEA treatment (0-200 pyM, 24-72 hours) on MDAH-2774 human ovarian cancer
cell line and primary HuVeC human endothelial cells.

Materials and Methods: The physiological effects of DHEA treatment (0-200 uM, 24-72 hours) on MDAH-2774 human ovarian cancer cell line and
primary HuVeC human endothelial cells were investigated with the (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide) test, acridine
orange/ethidium bromide staining, and scratch assay.

Results: DHEA treatment promoted proliferation of the MDAH-2774 cancer cell line in a dose-dependent manner (r=0.6906, p<0.0001, for 24
hours) (r=0.6802, p<0.0001, for 48 hours) (r=0.7969, p<0.0001, for 72 hours). In contrast, DHEA inhibited proliferation of the primary HuVeC cells
(r=0.9490, p<0.0001, for 24 hours) (r=0.9533, p<0.0001, for 48 hours) (r=0.9584, p<0.0001, for 72 hours). In agreement with these observations,
DHEA treatment resulted in a dose-dependent increase in the number of necrotic cells in the primary HuVeC cells (r=0.97, p<0.0001). However,
the number of necrotic or apoptotic cells did not change significantly when the MDAH-2774 cells was exposed to DHEA. Moreover, we found that
DHEA treatment reduced the migration rate of HuVeC cells in a dose-dependent manner (r=0.9868, p<0.0001), whereas only a slight increase was
observed in the MDAH-2774 ovarian cancer cell line (r=0.8938, p<0.05).

Conclusion: Our findings suggest that DHEA promotes the proliferation of ovarian cancer cells in a dose-dependent manner in vitro. Moreover,
DHEA induced necrosis and inhibited proliferation in endothelial cells. Although mechanistic evidence is required, our preliminary findings imply
that exposure to high doses of DHEA may be associated with an increased risk of developing ovarian cancer.
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Amag: Dehidroepiandrosteron (DHEA), bir dizi hiicresel reseptdr igin ligand olan bir endojen bir hormondur. Fizyolojik islevlerdeki degisiklikler,
dolasimdaki DHEA seviyelerinde yasa bagli gergeklesen distse baglidir. Jinekolojik klinik uygulamada DHEA genellikle ovulasyon indiksiyonu igin
regetelenmektedir. Bazi klinik galismalar, ytksek serum DHEA konsantrasyonlari ile ovaryum kanseri gelisme riskinde artis arasinda pozitif bir iligki
oldugunu bildirmistir. Ancak, DHEA'nin over kanseri hticreleri Gzerindeki in vitro fizyolojik etkileri simdiye kadar arastirilmamistir. Bu galismada,
DHEA inkiibasyonunun (0-200 pM, 24-72 saat) MDAH-2774 insan over kanseri hiicre hatti ve primer HuVeC insan endotel hiicreleri Uzerindeki
fizyolojik etkileri arastirilmistir.

Gereg ve Yontemler: DHEA inktbasyonunun (0-200 pM, 24-72 saat) MDAH-2774 insan over kanseri hicre hatti ve primer HuVeC insan endotel

hiicreleri Gzerindeki fizyolojik etkileri (3-(4,5-dimetiltiyazol-2-il)-2,5-difeniltetrazolyum bromiir) testi, akridin turuncusu/etidyum bromir boyamasi
ve yara iyilesme testi ile arastirilmistir.
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Bulgular: DHEA inkibasyonu, doza bagli bir sekilde MDAH-2774 kanser hicre hattinin proliferasyonunu indiklemistir (r=0,6906, 24 saat boyunca,
p<0,0001) (r=0,6802, 48 saat boyunca p<0,0001) (r=0,7969, p<0,0001, 72 saat). Tam tersine, DHEA primer HuVeC hicrelerinin proliferasyonunu
ise inhibe etmistir (r=0,9490, 24 saat igin p<0,0001) (r=0,9533, p<0,0001, 48 saat igin) (r=0,9584, p<0,0001, 72 saat igin). Bu sonuglari destekler
sekilde, DHEA uygulamasi HuVeC hucrelerinde nekrotik hiicre sayisini doz bagimli bir sekilde artirmistir (r=0,97, p<0,0007). Ancak, DHEA'ya
maruz kalan MDAH-2774 hiicre hattinda nekrotik veya apoptotik hiicre sayisi énemli 6lgide degismemistir. Ayrica, DHEA inkibasyonunun HuVeC
hicrelerinin migrasyon oranini doz bagimli bir sekilde azaltirken (r=0,9868, p<0,0001), MDAH-2774 over kanseri hicre hattinda az bir oranda

artirmistir (r=0,8938, p<0,05).

Sonug: Bulgularimiz DHEA'nIn in vitro olarak over kanseri hticrelerinin doz bagimli bir sekilde cogalmasini artirdigini géstermektedir. Ayrica, DHEA
endotelyal hticrelerinde nekrozu indiklemis ve proliferasyonu inhibe etmistir. Her ne kadar mekanistik veri gerekse de, 6n bulgularimiz, yuksek
dozlardaki DHEA maruziyetinin over kanseri gelistirme riskiyle iliskili olabilecegini gostermektedir.

Anahtar kelimeler: Dehidroepiandrosteron, MDAH-2774, HuVeC, ovaryum kanseri

INTRODUCTION

Dehydroepiandrosterone (DHEA) is one of the most abundant
circulating steroid hormones produced by adrenal glands'
and it can also serve as a precursor of other steroids in the
brain.2 DHEA is involved in the biosynthesis of sex steroids,
and it may act as a ligand for several nuclear receptors as well
as G-protein-coupled receptors. Physiological levels of DHEA
in human serum range between 1 and 1000 nm,> whereas
prescribed pharmacological doses range between 10 and 100
UM.* An age-dependent decline in circulating levels of DHEA
can induce changes in cardiovascular tissues,® female fertility,°
and metabolic and neuronal/central nervous system functions.”

Clinical findings show that DHEA administration can increase
serum androgen levels, improve mood, improve sexual function,
and decrease fatigue.® DHEA is also widely used to induce
ovulation in gynecological clinical practice. However, data also
suggest that high doses or prolonged use of DHEA is associated
with an increased risk of developing ovarian cancer.”® Cameron
and Braunstein® have reported that DHEA activates estrogen
receptors” in breast cancer and endothelial cell lines.“"?* In line
with these observations, clinical findings also implicate DHEA
as a risk factor for developing breast cancer! In contrast,
in vitro findings suggest an inhibitory effect of DHEA on the
proliferation of breast, myeloma, hepatoma, prostate, human
colon adenocarcinoma, cervical, and leukemia cancer cell
lines.®?" Thus, our understanding of the role of DHEA as a risk
factor for developing cancer is limited.

At present, the in vitro effects of DHEA on normal and ovarian
cancer cell lines have not been compared. Therefore, we aimed
to investigate the physiological effects of DHEA on MDAH-
2774 human ovarian cancer and non-cancerous HuVeC human
endothelial cell lines. A better understanding of the differential
effects of DHEA on normal and cancer cell lines can have
important implications in clinical research.

MATERIALS AND METHODS

Cell culture and chemicals

Human ovarian carcinoma epithelial cell [MDAH-2774 (ATCC®
CRLM10303™)] and human umbilical vein endothelial [HUV-
EC-C (HuVeC) ATCC® CRL-1730™)] cell lines were used. The cell
lines were cultured in high-glucose Dulbeccos modified eagle
medium (DMEM) (Sigma, 5546) supplemented with 1% 2 mM
L-glutamine (Biological Industries, BI03-020-1B), P/S (50 U/mL

penicillin and 50 pg/mL streptomycin; Biological Industries, 03-
031-1B), 10% fetal bovine serum (Biowest, S1810-500). Each
cell line was seeded into 10 cm plates (1.5x10¢ cells/plate) and
Biotest divided 72 hours later. DHEA tablets [approximately 0.6-
1.2 g (2-3 pieces)] were dissolved in 50 mL of absolute ethanol
as stock solutions. A 0.45-um membrane filter was used for
sterilization and the solution prepared fresh for every test.* As
a negative control, cells were treated with ethanol (the solvent
of DHEA) containing DMEM.

(3-(4,5-dimethylthiazol-2-y)-2,5-diphenyltetrazolium bromide)
(MTT) assay

12 mM stock solution of MTT (Neofrox 3580 MTT) was prepared
as described by Mosmann.?? Cells were seeded into each well
of a 96-well plate (approximately 10 cells/well) in a volume of
100 pL. The MTT assay was conducted as follows: 10 pL of 12
mM MTT stock solution was added to each well and incubated
at 37°C for 4 hours. Cell-free wells containing only 100 uL of
medium were included as negative controls. After incubation
with MTT for 4 hours, 75 pL of medium was removed from the
wells, and the formazan crystals were then dissolved in 50 pL
of DMSO by mixing the wells with a pipette. After a further 10
minutes of incubation at 37°C, the samples were mixed briefly
again and the absorbance recorded at 540 nm.

Acridine orange/ethidium bromide (AO/EtBr) dual staining

The AO/EtBr dual staining technique was performed as
described by Liu et al.® Briefly, the cells were seeded in a 96-
well plate at a density of approximately 104 cells per well. After 48
hours of incubation with DHEA, the cells were trypsinized, and
10-25 pl of the cell suspension was transferred to glass slides.
One microliter of AO/EtBr staining (dye mixture containing 100
ug/mL AO and 100 pg/mL EtBr) solution was added to the cell
suspension, and then the sample was covered with a cover
glass. Within 20 minutes after addition of AO/EtBr dye, the cell
morphology was checked under a fluorescence microscope
(Carl-Zeiss/Axio Observer 3., Zen 2.3 Blue Edition software).
For statistical analysis, at least 200 cells were counted and the
results expressed as the average of at least three independent
experiments. Both live and dead cells stained with AO, while
only the dead cells that had lost membrane integrity stained with
ethidium bromide. Living cells appeared uniformly green, while
cells that were in the early apoptotic stage showed green dots
in their nuclei. Late apoptotic cells stained orange and showed
nuclear condensation and/or frequent fragmentation. Necrotic
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cells stained orange, and their nuclear morphology was similar
to that of living cells, but without concentrated chromatin.?

In vitro scratch assay

The in vitro scratch assay was carried out to evaluate the
migration rates according to the protocol described by Liang
et al.?* Briefly, the surface of the wells in a 6-well plates was
scratched with a 10 pL sterile pipette tip. After gentle washing
with culture medium, images of the scratches at 0-24 hours
were taken under a microscope with a magnification of 10x
(Carl-Zeiss/Axio observer 3). By using ImageJ software, the
gap size was analyzed and the cell migration rate calculated
by comparing the cell-free areas of scratches at 24 hours after
injury and the scratched areas at O hours. The results are
expressed as the average of three repeated experiments.

Statistical analysis

Statistical analysis was performed using GraphPad (Prism 5)
software. The statistical significance of differences between
groups was assessed by One-Way ANOVA and Tukey's post-
hoc test (n=3).

RESULTS

First, we investigated the effects of DHEA on cell viability by
comparing the changes in proliferation rates of MDAH-2774
(human ovarian carcinoma epithelial cell) and HuVeC (human
non-cancerous umbilical vein endothelial) cell lines. For
this purpose, we used the MTT assay, which is a relatively
simple and well-established procedure for the evaluation of
cell viability and proliferation.?® We tested the effects of four
different concentrations (10 uM, 50 uM, 100 uM, and 200 uM) of
DHEA for 24, 48, and 72 hours. The concentration range was
determined according to literature data.*

Data analysis obtained from the MTT assay showed that DHEA
treatment (10-200 yM) promoted the proliferation of the MDAH-
2774 cell line in a dose-dependent manner (r=0.6906, p<0.0001,
for 24 hours; r=0.6802, p<0.0001, for 48 hours; r=0.7969,
p<0.0001, for 72 hours). In contrast to the MDAH-2774 ovarian
cancer cell line, DHEA treatment inhibited proliferation of the
non-cancerous HuVeC cells. Although, 10 uM (24 hours) DHEA
treatment did not appear to affect the rate of cell proliferation,
higher doses of DHEA (50 uM for 24, 48, and 72 hours)
significantly inhibited proliferation of HuVeC cells in a dose-
dependent fashion (r=0.9490, p<0.0001, for 24 hours; r=0.9533,
p<0.0001, for 48 hours; r=0.9584, p<0.0001, for 72 hours)
(Figure 1b, d, f).

As seen in Figure 1, 48 and 72 hours of DHEA exposure had the
greatest effect on cell proliferation. In this context, to avoid the
possible toxic effects that might arise due to prolonged drug
exposure, we selected 48 hours as the optimum exposure time.
Thus, subsequent experiments were carried out by exposing
the cells to 10 pM, 50 pM, 100 M, and 200 uM DHEA for 48
hours.

Next, we used the AO/EtBr dual staining protocol to compare
changes in the ratio of apoptotic/necrotic cells. Dual AO/
EB staining is a reliable and inexpensive technique to detect

apoptotic and necrotic cells in cell culture experiments.?
The changes in the ratio of apoptotic and necrotic cells were
evaluated upon exposure to DHEA (10-200 pM for 48 hours).
Our findings demonstrated that DHEA treatment did not induce
apoptosis or necrosis in MDAH-2774 cells (Figure 2a, b). On
the other hand, we detected a dose-dependent increase in the
number of necrotic cells when HuVeC cells were treated with
DHEA (48 hours, by 5% + 1% for 10 uM, 14.33% + 6% for 50
pM, 32% + 3% for 100 uM, 54.33% + 5% for 200 pM, p<0.05).
Suggesting that DHEA treatment induces necrotic death in the
HuVeC cell line. Representative microscope images from AO/
EtBr-stained samples are shown in Figure 3.

Then, we investigated whether or not DHEA treatment
could cause changes in cell migration rates. To this end, we
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Figure 1. The effect of DHEA on cell proliferation. a, c, ) MDAH-2774
ovarian cancer and b, d, f) HuVeC endothelial cell lines were treated with
dehydroepiandrosterone for 24, 48, and 72 hours in anincubator. MTT assays
were performed 24, 48, and 72 hours after treatment with the indicated
doses of DHEA relative % changes in proliferation rates were compared
against the non-treated control group (O pM), and statistical significance
was tested using One-Way ANOVA followed by Tukey's multiple-comparison
test (*, **, *** p<0.0001, n=6). The correlation between DHEA dose and its
effect on proliferation was analyzed by linear regression (GraphPad Prism
program). MDAH: r=0.6906, p<0.0001, for 24 hours; r=0.6802, p<0.0001, for
48 hours; and r=0,7969, p<0.0001 for 72 hours. HuVeC: r=0.9490, p<0.0001
for 24 hours; r=0.9533, p<0.0001, for 48 hours; and r=0,9584, p<0.0001 for
72 hours. DHEA: Dehydroepiandrosterone, MTT: (3-(4,5-dimethylthiazol-2-
yD-2,5-diphenyltetrazolium bromide)
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Figure 2. DHEA induces necrosis at high concentrations. a) MDAH-2774,
and b) HuVeC endothelial cell lines were treated with 10-200 uM DHEA for
48 hours in an incubator. AO/EtBr double staining was performed 48 hours
after treatment with the indicated doses of DHEA. Percent changes in the
ratio of necrotic cells were compared against the non-treated control group
(0 pM), and statistical significance was tested using One-Way ANOVA
followed by Tukey’s multiple-comparisons test. **, ***: p<0.05, n=3, DHEA:
Dehydroepiandrosterone, AO/EtBr: Acridine orange/ethidium bromide

Figure 3. Representative microscope images from AO/EtBr double
staining. a) Magnification: 10x, MDAH-2774 cells (control: O uM DHEA),
b) magnification: 40x, MDAH-2774 cells (100 uM DHEA), c) magnification:
10x, HuVeC cells (100 yM DHEA), d) magnification: 40x, HuVeC cells (100
uM DHEA). Arrows point to apoptotic cells, arrow heads point to necrotic
cells, and double arrow heads point to live cells. AO/EtBr: Acridine orange/
ethidium bromide

performed the scratch assay. This is a simple in vitro method
that serves as a powerful tool for analyzing cell migration rates
in two dimensions.? In this context, we tested the effect of 10-
200 pM DHEA (48 hours) treatment on cell migration rates by
the in vitro scratch assay protocol. Our findings indicated that
DHEA treatment triggered a slight increase in the migration
rate of MDAH-2774 ovarian cancer cells (48 hours, by 7% *
1% for 10 uM, 8% + 1% for 50 pM, 9% = 1% for 100 uM, 10% =
1% for 200 pM, p<0.05) (Figure 4a). In contrast, DHEA reduced
the migration rate of non-cancerous HuVeC cells in a dose-
dependent manner (48 hours, by 5% + 3% for 10 uM, 14% + 1%
for 50 uM, 31% + 3% for 100 uM, 52% + 4% for 200 pM, p<0.05)
(Figure 4b). Representative microscope images from scratch
assay experiments are shown in Figure 5.

DISCUSSION

DHEA is one of the most widespread adrenal steroids in humans.
DHEA is the precursor of bioactive steroids, such as estrogen
and testosterone.?” Although DHEA is shown to be capable of
activating estrogen receptors," it can also act independently
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Figure 4. DHEA reduces the cell migration rate at high concentrations
in HuVeC and increases the migration rate in MDAH-2774. a) MDAH-
2774, b) HuVeC endothelial cell lines were treated with 10-200 uM DHEA
for 48 hours in an incubator. A scratch assay was performed 48 hours
after treatment with the indicated doses of DHEA. The rate of migration
(how soon the gap closes) in 48 hours was calculated by measuring the
gap at O and 48 hours after scratching the plates. Percent changes in the
migration rates were compared against the non-treated control group
(0 pM), and statistical significance was tested using One-Way ANOVA
followed by Tukey's multiple-comparison test. *, **, ***. p<0.05, n=3, DHEA:
Dehydroepiandrosterone
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of estrogen and androgen receptors in endothelial and breast
cancer cells.*"2™ |n gynecological clinical practice, DHEA is also
prescribed to induce ovulation. There are conflicting findings
as to the role of DHEA as a risk factor for developing cancer.
Higher levels of DHEA have been correlated with an increased
risk of developing breast cancer.?® On the other hand, Yoshida
et al.?? proposed that DHEA can reduce the risk of developing
breast cancer by blocking estrogen receptors. For the most
part, DHEA appears to inhibit the proliferation of cancer cells,
according to in vitro findings.>?' Several different groups have
demonstrated that DHEA inhibits the proliferation of hepatoma,
breast, myeloma, prostate, human colon adenocarcinoma,
leukemia, and cervical cancer cell lines™? On the other
hand, clinical data also suggests that DHEA may be positively
associated with breast cancer For example, Michels et al.*
have identified an increased risk of endometrial cancer with
high levels of adrenal androgens and estrogens. A review of
the literature revealed that sufficient data were not available
regarding the in vitro physiological effects of DHEA on ovarian
cancer cell lines.

MDAH-2774 is a widely used ovarian cancer cell line® with a
high mean tumor volume and is accepted as a suitable model
for human ovarian cancer.® Endothelial cells are one of the
key players in maintaining physiological hemostasis® and are
involved in many important processes, including regulation
of cell migration, proliferation, and apoptosis.> Therefore, we
have chosen a well-established endothelial cell model, the
HUVEC cell line, as a non-cancerous cell model. In this context,
we investigated the physiological effects of DHEA on MDAH-
2774 human ovarian cancer cells in comparison with the non-
cancerous HuVeC human endothelial cell line.

We have assessed the effect of DHEA on cell proliferation via
the MTT assay, which is a relatively simple and well-established
procedure for evaluating cell viability.?® Our findings revealed
that DHEA inhibits proliferation in the non-cancerous HuVeC
cells in a dose-dependent manner (Figure 1). In line with
our observation, Liu et al.®® showed that DHEA inhibited cell
proliferation of non-cancerous primary rat Leydig cells. They
suggested that this cell type-specific response could be due to
the differences in the way DHEA was processed or metabolized

Figure 5. Representative microscope images from in vitro scratch assay
(magnification 10x). a) O hour MDAH-2774 cells, b) 48 hour O uM DHEA,
MDAH-2774 cells, c) 48 hour 100 pM DHEA, MDAH-2774 cells, d) O hour
HuVeC cells, e) 48 hour O uM DHEA, HuVeC cells, f) 24 hour 100 uM DHEA,
HuVeC cells. DHEA: Dehydroepiandrosterone

inside the cell. Surprisingly, we found that DHEA promoted
proliferation of MDAH-2774 cancer cells in a dose-dependent
manner (Figure 1. This finding supports the notion that DHEA
may exert its effect in a cell type-specific manner. Similarly,
Joshi et al.* reported cell type-specific differential effects of
DHEA between mouse and human melanoma cell lines.

We have employed dual AO/EB staining technique to assess
the DHEA-induced effects on apoptotic activity in cells.2® We
did not observe a significant change in the number of necrotic
or apoptotic cells in the ovarian cancer cell line MDAH-2774
(Figure 2). However, our findings revealed that DHEA can
induce necrotic cell death in the non-cancerous HuVeC cell line.
Giron et al!® previously reported that DHEA treatment induced
both apoptotic and necrotic cell death in cervical cancer cell
lines. Interestingly, supplementation of the medium with DHEA
was reported to increase the number of primordial follicles by
inhibiting apoptotic activity in mice.® In contrast, Kim et al.%®
demonstrated that DHEA administration can induce apoptosis
in the mouse ovaries. More recent evidence also suggests that
DHEA supplementation can protect ovarian cells in rats rather
than inducing apoptotic activity.®” Similarly, DHEA was found to
inhibit H,0_-induced oxidative stress damage and apoptosis in
Leydig cells.”> The presence of contradictory findings further
supports the idea that DHEA can exert its effects in a cell-type-
specific manner.

Available data on the signaling mechanisms involved in DHEA-
mediated physiological changes are also scarce. Girén et al”
suggested that DHEA can exert its effects through the mitogen-
activated protein kinase signaling pathway, independently of
either estrogen receptor or androgen receptor. Jimenez et al.#
showed that DHEA may inhibit the pentose phosphate pathway
and thereby alter oocyte lipid metabolism in mice. DHEA is
shown to be able to directly act on plasma membrane receptors,
such as the G-protein-coupled receptor in endothelial cells and
aminobutyric-acid-type Ainneurons. DHEA also binds androgen
and estrogen receptors and can inhibit voltage-gated T-type
calcium channels.®? Nevertheless, molecular and mechanistic
approaches are necessary to dissect the mechanisms involved
in this cell type-specific action of DHEA.

Previously, the migration of cervical cancer cell lines was found
to be suppressed by DHEA.“® In line with these reports, Lopez-
Marure et al.?° proposed that DHEA inhibited the proliferation of
all breast cancer cell lines. Consistently, we found that DHEA
treatment can reduce the migration rate of non-cancerous
HuVeC cells in a dose-dependent manner (Figure 4). Curiously,
however, we detected a slight increase in the migration rate
of the MDAH-2774 ovarian cancer cell line (Figure 4). This
observation suggests that DHEA may induce the migration
of ovarian cancer cells. In agreement with our observations,
Montt-Guevara et al* showed that DHEA stimulates cell
invasion via moesin activation in the T47D breast cancer cell
line.

Study limitations

In this study, we presented reproducible data to support our
observations as to the physiological effects of DHEA on ovarian
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cancer and non-cancerous cells. However, we were not able
to provide insight into the underlying molecular mechanisms
and pathways due to a lack of molecular evidence. We were not
able to provide mechanistic evidence to support our descriptive
findings.

CONCLUSION

Although DHEA inhibited proliferation of the non-cancerous
HuVeC cells, DHEA treatment was able to promote the
proliferation of the MDAH-2774 cancer cell line in a dose-
dependent manner. We detected a dose-dependent increase in
the number of necrotic cells in the non-cancerous HuVeC cell
line in response to DHEA treatment. However, the number of
necrotic or apoptotic cells did not change significantly in the
MDAH-2774 cell line. DHEA treatment reduced the migration
rate of non-cancerous HuVeC cells, whereas only a slight
increase was observed in the MDAH-2774 ovarian cancer cell
line. Our findings suggest that DHEA promotes the proliferation
of ovarian cancer cells in a dose-dependent manner in
vitro. Moreover, we found that DHEA induced necrosis and
inhibited proliferation in a non-cancerous endothelial cell line.
Although molecular and mechanistic evidence is required,
our preliminary findings imply that exposure to high doses of
DHEA may be associated with an increased risk of developing
ovarian cancer.

Conflicts of interest: No conflict of interest was declared by the
authors. The authors alone are responsible for the content and
writing of the paper.
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