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Introduction: Breast cancer stands out as the top cancer type and a major reason for cancer
deaths in women around the world. New studies point to 3-carotene having possible healing
impacts on this cancer. This work focused on checking how B-carotene affects cell death
through changes in BAX and BCL2 gene levels in the MCF-7 breast cancer cells.

Materials & Methods: We grew MCF-7 cells and exposed them to different amounts of -
carotene. To measure cell survival and damage, we used the MTT test. For cell growth checks,
we applied the trypan blue exclusion approach. Once we pulled out RNA and made cDNA
from it, we measured BAX and BCL2 levels with real-time PCR. This helped us look into the
ways apoptosis works at a molecular level.

Results: Treatment with B-carotene cut down cell survival a lot, and it did so based on the dose
given. It boosted BAX gene activity, lowered BCL2 activity, and triggered cell death in MCF-
7 cells. Normal HFF-2 fibroblast cells showed no real damage or death from it. The impact on
breast cancer cells depended on both dose and time passed. IC50 values differed a lot at 24
hours, 48 hours, and 72 hours, with p values under 0.01. Even small amounts of -carotene
started apoptosis in those MCF-7 cells.e started apoptosis in those MCF-7 cells.

Conclusion: p-carotene triggered cell death just in breast cancer cells, depending on dose and
time. It barely harmed normal cells at all. This points to 3-carotene working well as a treatment
option for breast cancer down the line.
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Introduction

obese link to more cases showing up (3). Doctors
split breast cancer into key groups like Lobular

Breast cancer hits women most often as a
cancer, and it ranks second for deaths tied to cancer
across the globe (1). About one out of every eight
to ten women faces it sometime in life (2). The
disease comes from unchecked growth of cells in
breast ducts or lobules, and doctors see it as varying
a lot from case to case (1). How well someone does
depends on things like tumor size, its grade under
the microscope, spread to lymph nodes, and how
fast cells multiply (1). Things that raise risk cover
family background, hormone and birth-related
issues, growths in breast tissue that could turn bad,
and past exposure to radiation (2). On top of that,
ways of living like not moving much, eating lots of
processed foods, carrying extra weight, or being

© The Author(s)

Carcinoma In Situ, which stays in place, Ductal
Carcinoma In Situ, also contained, and Invasive
Breast Carcinoma that spreads (3). Roughly 15 to
20 percent tie back to family lines and genes that
make someone prone (4). Foods with active
compounds, especially from produce like fruits and
veggies, connect to lower chances of cancer (4). -
carotene counts as one of those, a pigment that
dissolves in fat and turns into vitamin A (1-3). It
draws attention for fighting oxidation and maybe
stopping cancer growth (5). This compound wipes
out loose radicals, stops fats from breaking down
badly, boosts the body's defenses, and tweaks paths
for cell cycles and death (5). The BCL2 gene makes
a protein that blocks cell death and keeps cells alive,

Publisher: Ilam University of Medical Sciences

Journal of llam University of Medical Sciences, Volume 33, Issue 5, 2025


https://orcid.org/0009-0009-8342-6755
https://orcid.org/0000-0003-0780-3159
https://orcid.org/0000-0002-8173-6532
https://sjimu.medilam.ac.ir/article-1-8683-fa.html

[ Downloaded from sjimu.medilam.ac.ir on 2026-02-01 ]

\FY

Molecular and Anticancer Effects of B-Carotene on ......

while BAX pushes for death. Their balance,
controlled by p53 which fights tumors, decides if a
cell lives or dies (5). This work focused on checking
how B-carotene affects cell death through changes
in BAX and BCL2 gene levels in the MCF-7 breast
cancer cells.

Methods

Our work looked at how natural B-carotene
harms breast cancer cells like MCF-7 and normal
ones like HFF-2 fibroblasts, all done in lab dishes.
We got MCF-7 cells from the Immunology
Research Institute's cell collection. They grew in
RPMI-1640 base with 10 percent fetal bovine
serum added, plus 1 percent penicillin-streptomycin
mix, kept at 37 degrees Celsius and 5 percent CO2.
When they filled up enough, we put them in 96-well
plates and hit them with different B-carotene levels
for 24 hours, 48 hours, or 72 hours. To check
growth, MTT assay came in, reading light at 570
nanometers. We looked at morphological changes
and apoptosis in the treated cells. We fixed those
cells with 4 percent paraformaldehyde first. Then
we permeabilized them using 0.1 percent Triton X-
100. After that, the cells got stained with DAPI.
Finally, we did imaging through fluorescence
microscopy. When it came to molecular analysis,
we extracted total RNA from the samples. We
checked the quality of that RNA with NanoDrop
and also agarose gel electrophoresis. Next, we
synthesized cDNA by applying reverse
transcriptase along with random hexamer primers.
The gene expression levels for BAX and BCL2
came under analysis via Real-time PCR. We used
[-actin as the reference gene in that process. For the
statistical side of things, analysis happened with
SPSS version 26 software. Every experiment got
repeated at least three times to ensure reliability. We
applied one-way ANOVA, and that was followed
by Tukey post-hoc test for comparing the different
groups. Overall, these approaches gave a solid and
precise way to evaluate how [-carotene affects
apoptosis and inhibits growth in cancer cells.

Results

In this study we examined the cytotoxic
effects of natural beta-carotene on MCF-7 breast
cancer cells along with normal HFF-2 fibroblast
cells. We carried out the work in vitro. To check cell
viability in both types of cells we used the MTT
assay. We tested concentrations of 2.5 micrograms
per milliliter, 5 micrograms per milliliter, and 10
micrograms per milliliter. This happened after 48
hours and 72 hours of treatment. The findings
showed that the 2.5 micrograms per milliliter

concentration did not really affect the proliferation
of MCF-7 cells in any big way. Still the higher ones
at 5 and 10 micrograms per milliliter clearly cut
down cell viability quite a bit. More precisely cell
survival dropped to around 60 percent and 40
percent after 48 hours. Then at 72 hours it went to
about 55 percent and 38 percent for those doses.
Things looked different for the normal HFF-2 cells
though. Those cells kept their viability pretty steady
even at the top concentrations. That points to -
carotene having a selective effect against cancer.
From these results they picked effective doses
based on IC50 values for more testing. Next we
looked at expression levels of genes tied to
apoptosis like Bax and Bcl-2. We used real-time
PCR for that evaluation. p-carotene boosted Bax
expression a lot in MCF-7 cells. At the same time it
lowered Bcl-2 expression in those cells at both time
points. The difference was significant with P less
than 0.005. This shifted the Bax over Bcl-2 ratio in
a way that pushes toward apoptosis. Nothing like
that happened in the HFF-2 cells. In the end these
outcomes indicate that -carotene targets cancer
cell growth selectively. It does so by turning on the
mitochondrial pathway for apoptosis.

Conclusion

[-carotene stands out as a dietary carotenoid
packed with strong antioxidant properties. It has
drawn quite a bit of attention lately as a bioactive
compound that fights cancer. This study showed
clear results on how [-carotene works against
MCF-7 breast cancer cells in a lab setting. The
compound cut down cell viability in ways that
depended on the dose and how long it was applied.
At the same time, it did not harm normal HFF-2
fibroblast cells at all. That points to its ability to
target cancer cells selectively without touching
healthy ones. When we looked at gene expression,
[-carotene boosted the levels of the pro-apoptotic
gene Bax. It also lowered the expression of the anti-
apoptotic gene Bcl-2. As a result, the ratio of Bax to
Bcl-2 tipped toward promoting cell death through
the mitochondrial pathway. This shift caused
cytochrome ¢ to release and activated caspases
along the way. On top of that, B-carotene seemed to
block important survival signals, especially in the
PI3K/Akt pathway. It also raised the levels of
reactive oxygen species inside the cells. Both of
those effects helped push apoptosis forward even
more. B-carotene even cut back on the expression of
the MDR1 gene, which handles multidrug
resistance. That suggests it could make cancer cells
more open to drugs like doxorubicin in
chemotherapy. In the end, all this evidence backs up
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[B-carotene as a natural option with low toxicity. It
acts as an add-on agent that triggers apoptosis just
in breast cancer cells. Normal cells stay safe in the
process.
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