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ABSTRACT: 
Curcumin (CUR) has been reported to exhibit cytotoxic 
effects on various human cancer cell lines in vitro, with 
limited reports on its mechanism of action in MCF-7 and 
RL95-2 cells. Over the years, Bisphenol A (BPA), an 

industrial compound has received heightened attention 
owing to its endocrine-disrupting and carcinogenic 
properties. Therefore, the impact of CUR (5μM) and 
BPA (1μM) alone and also in combination in both cancer 
cell lines, for 5 days. This evaluation aimed to examine 

cell cytotoxicity (MTT), and apoptosis (AO/EtBr dual 
staining) along with transcriptional gene expression to 
further substantiate the observations. Results revealed 
that BPA enhanced the proliferation, while CUR alone 

and in combination inhibited the proliferation and 

induced apoptosis. qRT-PCR results showed 
significantly down-regulated expression of the ERα, 

ERβ, and c-MYC genes after treatment with CUR in 
BPA-exposed in both cell lines. Overall, our findings 
showed that CUR inhibited BPA-induced upregulation 
of genes related to cell proliferation and survival. These 
findings underscore CUR's potential to counteract the 
harmful effects of BPA exposure, paving the way for 
novel strategies to prevent and treat endocrine 

disruption and possible carcinogenesis caused by 
environmental agents. 
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INTRODUCTION 
 
Breast cancer ranks as the second most common 

disease afflicting women in the United States, 
and substantial advances in detection and 
treatment have resulted in a 90% five-year 
relative overall survival rate after diagnosis 

(Giaquinto et al., 2022). However, breast cancer 
survivors have a 30% greater risk of acquiring 

secondary malignancies, with endometrial cancer 
being the most common. Endometrial 
adenocarcinomas account for the bulk of uterine 
malignancies, with a higher frequency among 

breast cancer survivors than in the general 
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population (Dörk et al., 2020). Obesity, 
underlying genetics, and hormonal effects all 
contribute to an increased risk of uterine cancer 

among breast cancer survivors (Wijayabahu et 
al., 2020). Furthermore, hormonal therapy for 

breast cancer may increase the chance of 
developing hormone-dependent tumors such as 

endometrial cancer (Paleari et al., 2021). 
 
Endocrine disruptors can further interfere with 
hormone signaling pathways and promote 
aberrant cell proliferation in the hormone-

responsive tissues, hence it has been proposed 
that exposure to these compounds could be a risk 

factor for breast and endometrial cancer 
development (Kowalczyk et al., 2022; Stephens et 
al., 2022). The chemical bisphenol A (BPA), which 
is used to make epoxy resins and polycarbonate 
plastics, has been identified as a significant 
environmental endocrine disruptor (Kawa et al., 
2021). The presence of BPA has been established 

across a range of human tissues., including blood, 
follicular fluid, amniotic fluid, breast milk, saliva, 
adipose tissue, and urine, at concentrations 
between 0.2 ng/ml and 10 ng/ml (0.5-40 nM) 
(Simić et al., 2023).  Although there have been 
studies associating BPA exposure with PCOS, 
repeated miscarriages, obesity, and endometrial 

hyperplasia, the effect of BPA exposure on 
human health is still debatable. Through 
epidemiological studies, a positive association 
has been found between elevated environmental 

BPA levels and the occurrence of cancer among 
humans. (Mercogliano & Santonicola, 2018; 
Murata & Kang, 2018; Yang & Zhao, 2023). Breast 
and endometrial cancers, as well as other 

hormone-dependent cancers, have been related 
to BPA estrogenic activity (Vom Saal et al., 2007; 
Diamanti-Kandarakis et al., 2009). It causes 
epigenetic alterations that lead to cancers of the 
breast, prostate, and ovary (Doherty et al., 2010; 

Qu et al., 2018). Exposure to BPA raises 
inflammation and oxidative stress, which are 
linked to the development and spread of cancer 
(Rezg et al., 2014; Shi et al., 2021). According to in 

vitro research, BPA stimulates the migration and 
multiplication of cancer cells, which helps with 
tumor growth and metastasis (Pupo et al., 2012; 
Xu et al., 2017).  
 
Estrogen, which is essential for breast and 
endometrial cancer development and 

progression, activates via estrogen receptors 
(ERs), which are members of the nuclear receptor 
superfamily (Chimento et al., 2022; Pu et al., 

2023). Despite the lack of consensus on estrogen-
response elements (ERE) in their promoters, 

many estrogen-regulated genes are impacted by 
estrogen via alternative pathways (Miziak et al., 

2023). c-MYC is a well-known estrogen-regulated 
oncogene and its activation promotes cell cycle 
progression and proliferation. c-MYC has also 
been demonstrated to interact with the ER and 
regulate estrogen-mediated signaling (Schulze et 

al., 2020). Numerous target genes are regulated 
by the MYC protein, which also controls 

apoptosis, cellular transformation, and the course 
of the cell cycle (Duffy et al., 2021). Between 20% 
to 30% of breast tumors have c-MYC 
overexpression. Reducing the expression of c-
MYC in breast cancer cells may considerably 
impede the formation of mammary tumors (Liu 
et al., 2021). 

 
A naturally occurring substance called CUR is 
extracted from the rhizome of the spice Curcuma 
longa, commonly found in India. CUR has 
received a lot of attention as a potential cancer 
chemotherapeutic agent during the past three 
decades, showing promise in treating several 

cancers, including colorectal, pancreatic, breast, 
and hematological malignancies (Kong et al., 
2022; Pathak et al., 2022). CUR exhibits various 
biological activities, including anti-

inflammatory, antioxidant, and anticancer 
properties. It modulates signaling pathways 
involved in cancer progression like cell 
proliferation, apoptosis, angiogenesis, and 

metastasis (Tomeh et al., 2019). 
 
These anti-cancer benefits are mostly related to 
the down-regulation of several oncogenic 
molecules and pathways within cancer cells. 

These include Activator protein 1, Wnt/β-
catenin, Peroxisome proliferator-associated 
receptor γ, Nuclear factor-kB, Signal transducer 
and activator of transcription, tumor necrosis 

factor-α interleukins, inducible nitric oxide 
synthase, lipooxygenase, cyclooxygenase-2, c-Jun 
N-terminal kinase, p38 MAPK, extracellular 
signal-regulated kinase, cyclin D1, p53, and 
intracellular adhesion molecule-1. These 
regulatory effects play a crucial role in 
suppressing tumor growth and promoting cancer 
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cell death, making them potential targets for anti-
cancer therapies (Farghadani et al., 2021; Wong et 
al., 2021). 

 
The current work aimed to assess CUR's efficacy 

against BPA-exposed MCF-7 and RL95-2 cells by 
investigating its interactions with the c-MYC and 

ER signaling pathways. c-MYC and ERs have 
been linked to the development and progression 
of both breast and endometrial cancers. 
Understanding how CUR impacts these 
pathways in the context of BPA exposure may 

reveal its mode of action in reducing BPA-
mediated cancer-promoting effects. 
 
MATERIAL AND METHODS 
 
Chemicals and Reagents  
BPA (Cat. #229658) and Dimethyl sulfoxide 
(DMSO) (Cat. #D8418), Insulin (Cat. #16634), and 
KAPA SYBR® Fast qPCR Kit Master Mix (2x) 
(Cat. #KK4600), and MTT (3-(4, 5-
Dimethylthiazol-2-yl)-2, 5-Diphenyltetrazolium 
Bromide) (Cat. #475989) were procured from 
Sigma-Aldrich. CUR (Cat. #RM 1449), Dulbecco's 

Modified Eagle Media/Nutrient Mixture F12 
(DMEM/F12) with phenol red (Cat. #AL139A), 

DMEM/F12 phenol red-free (Cat. #AL215A) and 
Fetal Bovine Serum (FBS) (Cat. #RM9955) was 
obtained from HiMedia Laboratories Pvt. Ltd., 
India.  Roswell Park Memorial Institute (RPMI-

1640) with phenol red (Cat. #12-702F) and 
without phenol red (Cat. #12-918F), and 
Dulbecco’s Phosphate Buffered Saline (DPBS) 

(Cat. #17-512F) were sourced from Lonza™ 
BioWhittaker™. The charcoal-stripped fetal 
bovine serum (Cat. #SH30068.03) was obtained 
from HyClone Cytiva. Trypsin–EDTA (Cat. 
#15400054) was supplied by Gibco, Revert Aid 
First-strand cDNA synthesis kit (Cat. #K1621) 

was acquired by Thermo Fisher Scientific. TRIzol 
reagent (Cat. #15596018) from Ambion, Life 

Technologies. 
 
Cell line maintenance and treatment 
The MCF-7, human breast cancer epithelial cells 
was obtained from the National Centre for Cell 

Science (NCCS) in Pune, India. These cells were 
grown in T-25 cm2 culture flasks in RPMI-1640 

media containing phenol red. The culture 
medium was supplemented with 10% heat-

inactivated FBS and 

1% Penicillin/Streptomycin/Amphotericin. The 
RL95-2, human endometrial carcinoma epithelial 
cells (ATCC®CRL-1671™) were obtained from 

the American Type Culture Collection (USA). 
These cells were grown in DMEM-F12 media 

containing phenol red, 10% heat-inactivated FBS, 
and 1% antibiotics. In addition, RL95-2 cells were 

fed with insulin at a dosage of 2-3 μg/ml. Every 
three days, the cell culture media was changed. 
When the cells achieved 80% confluence, they 
were trypsinized using 0.05% trypsin-EDTA and 
moved to other culture flasks to continue the 

subculture process. BPA and CUR were both 
dissolved in DMSO to make stock solutions, with 

BPA at 100 mM and CUR at 50 mM, respectively 
for entire experimental studies. 
 
Steroid deprivation and treatment of CUR and 
BPA in RL-95-2 cells 
MCF-7 and RL95-2 cells were initially seeded in a 
6-well plate and exposed to steroid deprivation 
before being treated with varying concentrations 
of CUR and BPA. For two days, the cells were 

cultured in a media devoid of phenol red and 
supplemented with 10% charcoal-stripped 
bovine serum to eliminate all steroidal 
components present in the regular culture 

conditions. Following that, the cells were treated 
with BPA and CUR alone and in combination for 
5 days. Throughout the experiment, the media 
was replenished every 3rd day. 

 
Cell toxicity assay 
MCF-7 and RL95-2 cells were plated onto a 96-

well culture plate with a density of 5000 cells per 
well and left to adhere at 37°C within the CO2 

incubator for 24 hours. The cells were then 
starved for 2 days before being reintroduced with 
fresh media that was phenol red-free and 
supplemented with 10% charcoal-stripped FBS to 

eliminate steroid hormones. Following 
starvation, the cells were treated with various 

doses of CUR (1-80 µM) and BPA (0.1-1000 µM) 
for 5 days. An inverted microscope was utilized 
to conduct the cell morphology assessment.  To 
assess cell toxicity, 10µl of a stock solution of MTT 
solution (5 mg/ml in PBS) was added into each 
well, and followed by incubation at 37°C for 2-4 
hours. After incubation, the solution in each well 

was aspirated and replaced with 100µL of DMSO 
to dissolve the formed formazan crystals. Finally, 

the optical density at 570nm was measured using 
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an ELISA microplate reader (Agilent BioTek 
Epoch, Santa Clara, California, USA). An 
inhibition curve was used to determine the IC50, 

which was reported as the mean ± standard 
deviation based on the data from three 

independent experiments (Kamiloglu et al., 
2020). 

 
Dual Acridine orange (AO)/Ethidium bromide 
(EtBr) staining  
Based on the observations from the MTT assay, 

MCF-7, and RL95-2 cells were seeded in 12-well 
plates and subjected to treatment with BPA 
(1μM) and CUR (5μM) alone, as well as in 
combination, for 5 days. After the treatment, the 

cells were underwent PBS rinsing and fixed in 
70% ethanol for 30 minutes. Subsequently, the 
cells were then stained with a dye mixture 
(100µg/mL of each AO and EtBr) for 20 minutes. 
The stained cells were then observed under an 
EVOS® FL Cell Imaging fluorescence microscope 
(ThermoFisher Scientific, Walthan, 
Massachusetts, United States) for morphological 

assessment of apoptosis (El-Garawani et al., 
2016). 
 

qPCR analysis 
Total RNA was extracted manually with TRIzol 
reagent. Following that, 1μg of total RNA was 

reverse transcribed into a PCR machine (HiMedia 
Prima-96TM Thermal Cycler, HiMedia 
Laboratories, Mumbai, India) using the Revert 
Aid First-strand cDNA synthesis kit 

(ThermoFisher Scientific, Vilnius, Lithuania, 
United States). The primer sequences and 
optimal annealing temperature, as listed in Table 
1. The relative mRNA expression levels of genes 

were quantified using qPCR on an ABI 7300 Step 
One PlusTM Real-Time PCR System (Applied 
Biosystems, Foster City, California, USA). 
Against β-actin as an invariant control. The 

KAPA SYBR® FAST qPCR Kit Master Mix (2x) 
(R&D Cape Town, South Africa) was used to 
analyze the expression of targeted genes. The 
PCR reaction mixture tube, with a total volume of 
10μl, included the following components: RNase-
free water (4.8 μl), SYBR Green PCR Master Mix 

(3 μl), primers (1μl), High ROX (0.2μl) and cDNA 
(1 μl). The fold changes in the expression of each 

gene were determined using the comparative 
threshold cycle (Ct) method, calculated by the 
formula 2^(-ΔΔCt).

 
 
Table 1: Sequences and annealing temperature of primers used for RT-qPCR analysis 
 

Gene Tm (°C) Sequence (5-3) 
β-Actin 57oC F-GAATTGCTATGTGTCTGGGT 

R-CATCTTCAAACCTCCATGATG 

ERα 59oC F-AGGTGCCCTACTACCTGGAGAAC 

R-GGTGGCTGGACACATATAGTCGTT 

ERβ 61oC F-CATCTTACCCCTGGAGCACG 
R-CAAGTTAGTGACATTGCTGGGA 

c-MYC 57oC F-TACAACACCCGAGCAAGGAC  
R-GAGGCTGCTGGTTTTCCACT 

 
 
 
Statistical analysis 
The data were presented as mean ± standard 
deviation, obtained from independent 
experiments conducted in triplicate for each 
group. Statistical analysis was performed using 

GraphPad Prism 8 software, which included two-
way analysis of variance (ANOVA) followed by 
post-hoc Tukey's multiple comparison tests. A 

significance level of p<0.05 was used for the 

analysis. 
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RESULTS 
 
Effect of BPA and CUR on the viability of MCF-
7 and RL95-2 cancer cells 
MTT assay was used to assess the cytotoxicity of 
CUR and BPA on the MCF-7 and RL95-2 cell 

lines. Cells were treated with different 
concentrations of CUR (1 - 80 µM) and BPA (0.1-
1000 µM) alone in triplicate for 5 days and cell 
viability was calculated. The results revealed that 
CUR significantly inhibited cell viability at 10 μM 
or higher concentrations (p < 0.001) (Fig. 1b).  In 
the case of BPA, cell viability is concentration-
dependent since BPA reduced cell proliferation at 

higher doses (100 -1000 μM) (p < 0.001), but 

increased proliferation at lower doses (1 μM &10 
μM) (Fig. 1a). Based on these results, we further 
examined the effects of CUR (5 μM) and BPA 

(1μM) alone and in combination in both the 
cancer cell lines. 
 
The proliferative capacity of BPA was 
countered by the antiproliferative potential of 
CUR in MCF-7 and RL95-2 cancer cells 
To further evaluate the protective roles of CUR 
on BPA-exposed cancer cells, cell viability was 

observed. As shown in (Fig. 1c), CUR decreased 
the proliferation of BPA-exposed both the cancer 

cell lines.

 
 
 

 
 
Figure 1: Bar diagrams showing percent cell viability was assessed by MTT assay after treatment with 
BPA and CUR at various concentrations for 5 days. a) MCF-7 Cells were treated with various 
concentrations of a) BPA (0.1 -1000μM), b) CUR (1-80μM), and c) a combination of CUR and BPA for 5 
days. Data are expressed as mean ± SD of 3 independent experiments **p<.01, ***p<.001(compared with 
control group); ##p < .01 (compared with BPA exposed group). 
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CUR counteracted the anti-apoptotic effect of 
BPA through the induction of apoptosis in 
cancer cells. 
To determine whether CUR-induced growth 
suppression was associated with apoptosis, we 

used an AO/EtBr dual staining experiment to 
measure the degree of apoptosis. Fluorescence 
microscopy of both the cell lines indicated the 
early and late apoptotic markers such as 

chromatin condensation, formation of apoptotic 
body, blebbing of the membrane, and fragmented 

nuclei by CUR treatment in contrast to the control 
undamaged nuclear structure. CUR increased 
apoptotic bodies by 18% in BPA-exposed MCF-7 
cancer cells and by 19% in RL95-2 cancer cells 

compared to both control and BPA-exposed cells, 
respectively (p<0.01) (Fig. 2).  
 

 
 
Figure 2: Acridine Orange/Ethidium Bromide (AO/EtBr) dual staining assay, MCF-7 and RL95-2 cells 
were treated with different concentrations of BPA (1μM) and CUR (5μM) alone and in combination 
(CUR 5µM: BPA 1µM for 5 days, a) Microscopic pictures with a fluorescent microscope (magnification: 
200x) after 5 days of exposure. Scale bar represents (200µm) b) Bar diagrams showing apoptosis rate (%). 
Data are expressed as mean ± SD of 3 independent experiments, **p<.01, ***p<.001 (compared with 
control group); ##p < .01 (compared with BPA exposed group). 
 
 
CUR downregulated the BPA-induced 
overexpression of genes related to cell 
proliferation and survival of MCF-7 and RL95-2 
cancer cells  
The differences in gene expression were observed 
when MCF-7 and RL95-2 cells were seeded in 12-
well plates and treated with BPA (1μM) and CUR 

(5μM) alone, as well as in combination, for 5 days. 

The expression of ERα, ERβ, and c-MYC genes 

were up-regulated (P<0.01) in BPA 1µM exposed 
MCF-7 and RL95-2 cancer cells.  After CUR 

treatment, we observed statistically significant 
downregulation of genes ERα, ERβ, and c-MYC 
(p<0.05) in both the breast and endometrial 
cancer cell lines. (Fig. 3). 
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Figure 3: Expression of ERα, ERβ, and MYC genes in MCF-7 and RL95-2 cells using real-time PCR 
(qPCR) machine: cells were treated with different concentrations of BPA (1μM) and CUR (5μM) alone 
and in combination (CUR 5µM: BPA 1µM for 5 days. Bar diagrams showing relative fold change of a) 
ERα, b) ERβ, and c) c-MYC. Data are expressed as mean ± SD of three independent experiments, *p<.05, 
**p<.01, ***p<.001 (compared with control group); #p < .05 and ##p < .01 (compared with BPA exposed 
group). 
 
 
DISCUSSION 
 
High endogenous estrogen levels are recognized 
as a risk factor for breast and endometrial cancer 
in women. Increased estrogen levels can 
accelerate cell growth, potentially increasing the 
risk of acquiring random genetic diseases 
(Mohanty et al., 2021; Bukato et al 2024). 

Furthermore, estrogen metabolism in the body 
can cause the formation and accumulation of 
reactive oxygen species and nitric oxide 
molecules. These molecules can affect normal 

cellular processes such as apoptosis and DNA 
repair via ER-mediated signaling, causing 
oxidative damage to DNA within cells 
(Pourbagher-Shahri et al., 2021; Xiang et al., 

2021). Endocrine-disrupting chemicals (EDCs), 
which have structural similarities to E2, can 
mimic estrogenic effects and disrupt estrogen 
signaling, potentially leading to cancer in 
estrogen-responsive tissues (Eve et al., 2020; Hall 
et al., 2021). 
 

BPA, a hormone-like industrial chemical 
compound is believed to be a potential 

contributor to the development of cancer. It is a 

potent endocrine disrupter that mimics estrogen 
and leads to adverse health effects. It binds with 
androgen, estrogen, and thyroid hormone 
receptors. BPA is frequently used to produce 

resin linings for food and beverage containers, as 
well as polycarbonate plastics. Huge quantities of 
BPA are produced annually and leach into food 
and water supplies making humans vulnerable to 
it (Vandenberg et al., 2007; Rathee et al., 2012). 
 
A convincing strategy for combating cancer using 
natural compounds entails targeting pathways 
and enzymes that contribute to anti-proliferation 

and cytotoxicity. CUR (diferuloylmethane), the 
main curcuminoid of turmeric has a wide range 
of uses and is frequently used as a flavoring and 
food coloring. In addition, numerous in vivo and 

in vitro studies inferred that CUR and its 
derivative exhibit extensive biological activity as 
an antioxidant, neuroprotective, anticancer, and 
anti-inflammatory (Sidhar et al., 2017; Semlali et 

al., 2021). It is well known that CUR has cytotoxic 
properties against certain cancer cell types, and 
numerous studies have also identified CUR’s 
ability to inhibit cell proliferation (Tomeh et al., 
2019). The present in vitro study revealed that 



Evaluation of the chemo-preventive potential of Curcumin against Bisphenol-A Exposed MCF-7 and 
RL95-2 Cancer Cells 

 

Bulletin of Pure and Applied Sciences- Zoology / Vol.43A, No.1 /January-June 2024                          139 

CUR is a potent inhibitor of breast and 
endometrial cancer cells with an IC50 value of 
only a few micromolar units. Similarly, previous 

studies also reported that CUR drastically 
reduced cell proliferation, and promoted 

apoptosis in prostate cancer DU-145 cells, 
pancreatic cancer cells, liver cancer HepG2 cells, 

and leukemia cells at higher concentrations (Iqbal 
et al., 2016; Sha et al., 2016; Zhou et al., 2016). 
Additionally, it also inhibited the proliferation of 
human cancer cell lines, including HL60, k562, 
T47D, and HeLa cells (Khazaei et al., 2015). 

 
To evaluate the cytotoxicity of CUR at doses of 1, 

2.5, 5, 10, 20, 40, and 80μM and BPA at doses of 
0.1, 1, 10, 100, and 1000 μM on the MCF-7 and 
RL95-2 cell line, an MTT assay was performed. 
Our results showed that BPA causes extreme cell 
death in concentrations of above 100 μM, while at 
doses ranging from 1 to 10 μM, it significantly 
increased proliferation in both epithelial cancer 

cell lines. This cell proliferation-inducing action 
of BPA in ER-positive cancer cells is consistent 
with our prior research, which found BPA to be 
xenoestrogen as an EDC. These findings revealed 
that BPA, like estradiol (E2), can promote breast, 
endometrial, and ovarian cancer cell proliferation 
via an ER-dependent pathway (Shi et al., 2017; 

Stillwater et al., 2020). These findings emphasize 
EDC's inherent estrogenic behavior in estrogen-
dependent malignancies (Pan et al., 2024). 
Further study demonstrated that CUR exhibited 

toxicity at greater levels at concentrations above 
(10 -80 μM) in both cancer cell lines, in a dose-
dependent manner (p < 0.05). When CUR at a 
concentration of 5μM was combined with BPA 

(1μM), it statistically inhibited cell proliferation 
(p < 0.05). This shows that CUR has chemo-
preventive qualities against the cancer-causing 
effects of endocrine-disrupting chemicals (EDCs) 
like BPA. 

 
The result of AO/EtBr staining inferred CUR 
increased apoptosis. Results showed that the 
apoptosis rate of the BPA 1µM was not 

significantly different from that of the control 
group. CUR induced apoptosis significantly in 
both cancer cell lines at 5 µM concentrations 
(p < 0.01). In the HCT-116 cells, CUR (10 - 30µM) 
caused apoptosis in a dose-dependent manner. 
With increasing drug concentration, early and 
late apoptotic cell proportions gradually 

increased (Xiang et al., 2020). Kumar et al. 
showed that CUR causes DNA damage and 
apoptosis in the HeLa cervical cell line (Kumar et 

al., 2016). 
 

Our qPCR results further support our findings, 
showing that exposure to BPA leads to the 

upregulation of ERα, ERβ, and c-MYC genes in 
both cell lines. Conversely, treatment with CUR 
alone downregulates the expression of ERα, ERβ, 
and c-MYC genes. Interestingly, when cells are 
treated with both CUR and BPA simultaneously, 

CUR attenuates the augmenting effect of BPA on 
gene expression, indicating a potential reversal of 

BPA's impact. Moreover, our findings are 
consistent with previous studies, revealing a 
positive correlation between c-MYC expression 
and ER-α. This correlation suggests that c-MYC 
may play a role in the development of 
endometrial carcinoma through ER signaling 
pathways (Bircan et al., 2005). Additionally, it 

was previously demonstrated that c-MYC plays a 
role in promoting tumor growth and inhibiting 
apoptosis, emphasizing its significance in 
endometrial cancer pathogenesis (Konopka et al., 
2004).  Previous studies have shown that estrogen 
promotes the increased production of c-MYC in 
ER-positive breast cancer cells breast cancer cells. 

This suggests that high levels of estradiol, a 
powerful estrogen, may induce c-MYC 
expression in breast cancer (Dadiani et al., 2009). 
In breast cancer, estrogen triggers c-MYC is an 

enhancer activated by both ERs and AP-1 (Wang 
et al., 2011). 
 
In summary, we investigated the impact of BPA, 

also known as xenoestrogen endocrine-
disrupting chemicals (EDCs), on breast and 
endometrial cancer progression. BPA has been 
shown to stimulate cell proliferation and inhibit 
apoptosis via increasing the expression of the 

genes, ERα, ERβ, and c-MYC. CUR, on the other 
hand, significantly inhibited BPA-induced breast 
and endometrial cancer cell proliferation and 
induced apoptotic effects by modulating the 

expression of genes, ERα, ERβ, and c-MYC. CUR, 
therefore, appears as a potent chemo-preventive 
chemical capable of triggering apoptosis in breast 
and endometrial cancer cells. These findings 
point to the possible use of CUR to prevent tumor 
aggressiveness and as an alternative to 
conventional treatment drugs in situations that 
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are consistently exposed to a variety of EDCs, 
including BPA. 
 
CONCLUSION 
 
The results of the study highlight the anticancer 
characteristics of CUR in preventing the 

progression of endometrial and breast cancers 
triggered by BPA. CUR effectively Impeded the 

growth of BPA -BPA-stimulated cells and caused 
cell death by influencing crucial genes involved 
in estrogen signaling and the development of 
cancer. These outcomes have implications, for 
practice as CUR shows potential as a natural 
remedy that can counteract the carcinogenic 
effects of BPA and chemicals that alter the 

hormone signaling. Additionally, CUR's 
excellent safety profile makes it an appealing 

choice for supplementary therapy in cancers 
associated with BPA and similar substances. 
Further research should delve into the 
mechanisms of CUR to assess its effectiveness in 
living organisms and investigate synergies, with 

existing cancer therapies to enhance outcomes in 
hormone-disrupting chemical-related 
malignancies 
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