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Introduction: Cancer is considered one of the most significant causes of death worldwide.
Probiotics are living microbes that play a significant role in protecting the host in various ways.
The aim of this study was to investigate the cytotoxic effect of Bifidobacterium bifidum cell
extract and supernatants as probiotic bacteria on the Adenocarcinoma gastric cancer cell line
and analysis of Fas, P53, and Bcl2 gene expression.

Materials & Methods: In this experimental study, the cell extract of heat-killed and
supernatants Bifidobacterium bifidum was prepared. The cytotoxicity of cell extract and
supernatants on AGS cell lines was evaluated in 24, 48, and 72 hours using a cytotoxicity
assay. Moreover, the P53, Bcl2, and Fas apoptosis gene expression levels in the
Adenocarcinoma gastric cancer cell line were analyzed using a molecular assay. The collected
data were statistically analyzed using one-way ANOVA analysis with the Graph Pad Prism
V.8 at the level of significance less than 0.05.

Results: Supernatant (pH = 6), then supernatant (pH = 4), and then cell extracts of
Bifidobacterium bifidum were able to reduce the survival rate of the AGS cell line in 48 and
72 hours. The results of gene expression by molecular method also showed an increase in Fas
and P53 gene expression (p < 0.05) and a decrease in Bcl2 gene expression (p < 0.05) in the
adenocarcinoma gastric cancer cell line compared to the reference GAPDH gene expression
after 72 hours.

Conclusion: Supernatant of Bifidobacterium bifidum with, respectively, pH = 6 and pH = 4,
could induce apoptosis in the Adenocarcinoma gastric cancer cell line. So, it seems that
Bifidobacterium bifidum has potential uses as a probiotic for pharmaceutical applications,
including the prevention of gastric cancer.
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Introduction

improve the immune system. Bifidobacterium
bifidum, a Gram-positive anaerobe found in the

Cancer is a major global cause of death,
with gastric cancer being the third most lethal
(1). Risk factors include Helicobacter pylori,
Epstein-Barr virus, high salt intake, smoking,
obesity, and family history (1). Treatments
include  surgery,  chemotherapy, and
radiotherapy, but patients may experience
irreversible complications (2). Probiotics, living
microbes, play a crucial role in protecting the
host and have gained popularity for health
promotion (3). Studies show that probiotics can
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mouth, ileum, colon, vagina, and cervix,
contributes to gut homeostasis through immune
system modulation, pathogen elimination,
antimicrobial activities, metabolite production,
and intestinal epithelial barrier regulation (4,6).
The specifics of Bifidobacterium bifidum's
beneficial role in generating anticancer
properties stem from their ability to produce
short-chain fatty acids (SCFAs), which hinder
the growth and maturation of cancer cells (5,7).
This mass-produced SCFA, namely butyrate,
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propionate, and acetate, also aids in alleviating
inflammation, a major risk factor in the
development of cancer. The exploration of
using Bifidobacterium bifidum as a therapeutic
agent for cancer treatment holds a promising
way ahead (3,7). Some studies indicated the
efficacy and enhancement of cancer
immunotherapy due to the potential of
Bifidobacterium bifidum to generate antitumor
responses (5,8). The aim of this study was to
investigate  the  cytotoxic  effect  of
Bifidobacterium bifidum cell extract and
supernatants as probiotic bacteria on the
Adenocarcinoma gastric cancer cell line and
analysis of Fas, P53, and Bcl2 gene expression.

Methods

The standard probiotic microbial strain
Bifidobacterium bifidum was cultured in an
anaerobic medium containing gas. The
anaerobic medium was incubated at 37°C for 24
hours and then standardized to half McFarland
concentration (OD = 0.08-0.13). The probiotic
culture medium Bifidobacterium bifidum was
centrifuged at 13,000 rpm for 10 minutes, and
the supernatant was passed through a 0.22-
micron filter. The resulting supernatant was
divided into two separate parts. The initial
supernatant had an acidic pH of 4 and the pH of
the second supernatant was adjusted to neutral
(pH = 6) by adding one normal sodium
hydroxide (NaOH). To prepare the probiotic
extract of Bifidobacterium bifidum, the test tube
containing the bacteria was centrifuged at 5000
rpm after being removed from the incubator,
and after discarding the supernatant, the
sediment was washed three times with PBS.
The human gastric adenocarcinoma cancer cell
line was obtained from the cell bank of the
Pasteur Institute of Iran, which was cultured in
cell culture flasks and placed in an incubator
with 95% humidity and 5% carbon dioxide at
37°C. Ten microliters of cell suspension and ten
microliters of trypan blue were put on a neobar
slide, and the number of living cells was
counted. The plates were then put in an
incubator for 20 minutes. During this time, the
formazan crystals dissolved. After that, the tube
was vortexed for 5 seconds and kept at room
temperature for 5 minutes. 200 pl of chloroform
was added to the tubes and gently inverted. The
tubes were placed at -20°C for 20 minutes and
then centrifuged at 12,000 rpm for 15 minutes
at 4°C, and the supernatant was discarded. RNA
extracted from control and treated cells was

loaded onto an agarose gel, and the quality of
the extracted RNA was measured by NanoDrop
(Thermo Scientific, USA) at 260 nm. Finally,
one unit of DNase enzyme was added per
microgram of sample to remove (genomic)
DNA and heated for 10 minutes at 65°C. In
order to examine the expression level of Fas,
P53, and Bcl-2 genes, a pair of forward and
reverse primers designed for real-time PCR
were used in the AGS cell line. The GAPDH
gene was also used as an internal reference
gene. For this purpose, 0.5 ul of each primer
pair, 5 pl of Master Cyber, 1 pl of synthesized
c¢DNA, and 3 pl of water for injection were
added to each micro tube, and the heating
program was set. The collected data were
statistically analyzed using one-way ANOVA
analysis with the Graph Pad Prism V.8 at the
level of significance less than 0.05.

Results

Supernatant (pH = 6), then supernatant
(pH = 4), and then cell extracts of
Bifidobacterium bifidum were able to reduce the
survival rate of the AGS cell line in 48 and 72
hours. The results of gene expression by
molecular method also showed an increase in
Fas and P53 gene expression (p < 0.001) and a
decrease in Bcl2 gene expression (p < 0.001) in
the adenocarcinoma gastric cancer cell line
compared to the reference GAPDH gene
expression after 72 hours.

Conclusion

The supernatant of Bifidobacterium
bifidum with, respectively, pH = 6 and pH = 4,
could induce apoptosis in the Adenocarcinoma
gastric cancer cell line. So, it seems that
Bifidobacterium bifidum has potential uses as a
probiotic for pharmaceutical applications,
including the prevention of gastric cancer.
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