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Abstract

Lactobacillus rhamnosus has been used in the treatment of various cancers, and since this probiotic bacterium can survive
and multiply in gastric acid, this can be of great help to the medical and laboratory community of the country. This study
was conducted to investigate the anticancer effect of Lactobacillus rhamnosus on gastric cancer cells, MAGS. In this
study, MAGS gastric cancer cells were purchased from the National Center of the Pasteur Institute. The effect of
Lactobacillus rhamnosus on these cancer cells was investigated. Cytotoxicity was performed using the MTT method.
The expression level of the (APC) gene was measured using the Real-Time PCR technique. The results showed that the
expression level of the APC gene in the MAGS cell line increased compared to the control group and was statistically
significant. Our findings showed that Lactobacillus rhamnosus stimulated gastric cancer cells and probably has the
potential to be used as a new therapeutic strategy or complementary therapies for the treatment of gastric cancer.
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EXTENDED ABSTRACT

Introduction: The incidence of stomach cancer has been gradually increasing in recent years in low-
risk and high-risk countries. Stomach cancer is the most common gastrointestinal cancer, which is more
common in the northwest of the country. Cardia type is more common in the northwest of the country
and non-cardia cancer is more common in the south of the country. The most important risk factor for
this cancer is infection with Helicobacter pylori. However, the presence and interaction of multiple
environmental and genetic factors are essential for the occurrence of stomach cancer. Low consumption
of fresh vegetables and fruits, high levels of nitrate in the diet, and high tobacco use are important risk
factors for this cancer. Primary prevention is by eradicating Helicobacter pylori, especially in countries
such as Iran where a large number of people are infected with the Helicobacter pylori microbe. Current
cancer treatments often destroy healthy cells and cause toxicity and side effects for patients. In addition,
resistance to chemotherapy has become a major problem. Therefore, finding new methods and
therapeutic compounds for cancer treatment is essential. Probiotics and their derivatives kill tumor cells
without harming normal cells or having other side effects. Recently, the remarkable effects of whole
cell components and supernatants of probiotic lactobacilli in the prevention, suppression and treatment
of many cancers (lung, colon, breast, colorectal, stomach, etc.) have been noted. Although probiotics
are used to manage and control some digestive disorders such as diarrhea, infection and inflammation,
their role in the prevention and treatment of gastrointestinal cancer is still under investigation. Several
studies have been conducted to investigate the cytotoxic effects of probiotics and their products and
inhibitory activity on cancer cell proliferation. In addition, using different bacterial components
produces different results such as inhibition of cancer cell proliferation, induction of apoptosis and
anticancer properties. Lactobacilli are long and regular Gram-positive bacilli, reaching a length of 10
microns. Some species are obligate anaerobes and have a fermentative metabolism that produces energy
through the fermentation of sugars, at least half of which is lactic acid. In probiotic yogurt, this
bacterium is used, which is called lactobacilli. Lactobacilli grow in anaerobic conditions with minimal
oxygen, for example, in saliva, vagina, vegetable juice, dairy products, and change from cocci to bacilli
in a thioglycollate medium. Lactobacilli are rarely pathogenic. Lactobacilli are often used as an agent
to treat infections, for example, yogurt is used to treat diarrhea. Yogurt is full of lactic acid and destroys
pathogenic bacteria. Lactobacilli are the best-known natural flora of the vagina and their ability to
produce pH and maintain an acidic environment. The use of this bacterium in pharmaceutical
formulations regulates the natural balance of bacteria and fungi in the digestive tract. Among all
probiotics, Lactobacillus family bacteria such as Lactobacillus rhamnosus are the most important
Lactobacillus in the mechanisms of adhesion to the intestinal mucosa. The species Lacticaseibacillus
rhamnosus is commonly found in the genitourinary tract of healthy women and is particularly useful in
the treatment of female genitourinary tract infections. It is also useful for restoring control of dysbiotic
bacterial overgrowth during active infection. This species is on the list of bacterial species with
presumed safe status eligible by the European Food Safety Agency. The aim of this study is to
investigate the anticancer effect of Lactobacillus rhamnosus on gastric cancer cells.

Material and methods: In this study, MAGS gastric cancer cells were purchased from the National
Center of the Pasteur Institute. The effect of Lactobacillus rhamnosus on these cancer cells was
investigated. Cytotoxicity was performed by the MTT method. Gene expression (APC) was measured
by Real-Time PCR. Statistical analysis and graphing were performed in SPSS version 24. One-way and
two-way analysis of variance tests were used to compare the groups. The confidence interval of the
tests was 88% and the significance level was 0.5. One-way ANOVA was also used to determine the
significance level of the mean ctAs between the two groups.

Results and Discussion: In the present study, the results of Real-time PCR showed that Lactobacillus
raminus bacteria reduced the expression of the APC gene in gastric cancer cells. Therefore,
Lactobacillus raminus can reduce the tumor growth rate and tumor growth rate when administered
orally compared to the control group. This bacterium can inhibit tumor growth rate by affecting genes
involved in signal transduction pathways. Since the APC protein acts as a tumor suppressor, meaning
that it prevents cells from growing and dividing too quickly or in an uncontrolled manner. This helps
control the number of times a cell divides, how it connects to other cells in the tissue, and whether the
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cell moves into or away from the tissue. Secondary bile acids produced by intestinal bacteria. The
composition of the large intestine microflora is considered an important factor in maintaining a healthy
digestive tract environment. Gut microbes and their metabolites affect the carcinogenesis of the
digestive tract. Therefore, probiotic lactobacilli can be considered as a safe agent to fight cancer. Our
findings showed that Lactobacillus rhamnosus stimulated gastric cancer cells and may have the
potential to be used as a new therapeutic strategy or complementary therapies for the treatment of gastric
cancer.
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