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Abstract

Exopolysaccharides derived from lactic acid bacteria have proven beneficial and nutritional properties. Therefore,
this study aimed to evaluate the anticancer, antioxidant, and antitumor effects of polysaccharides extracted from
lactic acid bacteria isolated from traditional dairy products in Guilan province in order to select
exopolysaccharide-producing strains for therapeutic and industrial purposes. In this study, bacteria isolated from
traditional dairy products in Guilan province. Exopolysaccharides extraction was performed and the presence of
their producing genes was confirmed. Also, their antioxidant and anticancer properties were evaluated on breast
cancer cell line (MCF7) using MTT assay. In this study, 7 bacteria isolated from traditional dairy products of
Guilan province that had probiotic properties and were capable of producing exopolysaccharides were screened
and phenotypic and genotypic identification were performed. Also, antioxidant and antitumor properties were
evaluated by the free radical assay method of 1 and 1-dimethyl-2-pyridylhydrazine and lactate dehydrogenase
enzyme, respectively, and their anticancer effect on breast cancer cell line (MCF7) was evaluated by the MTT
test. The results indicated that all seven isolates had probiotic properties. The best isolate with the highest
exopolysaccharide production in molecular identification was Lacnobacillus plantarum. The presence of
exopolysaccharide-producing genes in the isolates was. The highest toxicity against the MCF7 breast cancer cell
line by the best sample 1C50 was 7.83 mg/L. Also, the extracted exopolysaccharide of the best isolate showed
strong antioxidant and antitumor properties. The use of extracted exopolysaccharide after confirmation and
supplementary tests in the inventory is recommended for therapeutic uses.
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EXTENDED ABSTRACT
Introduction:

Chemotherapy and radiotherapy are the main cancer treatments that have many side effects and damage normal
organs including bone marrow, kidneys, oral mucosa and other important tissues. In addition, these common
treatments often lead to inflammation and lymphadenopathy. Lactic acid bacteria have anticancer properties
because they induce apoptosis in cancer cells. Exopolysaccharide is one of the lactic acid products and various
studies indicate its antitumor effect on gastric, liver and breast cancer masses. Therefore, they are candidates for
use as a complementary or alternative to conventional treatments. Exopolysaccharide of lactic acid bacteria has
antioxidant and antitumor, antiangiogenic and anti-inflammatory properties. Considering the diversity of dairy
products and their high consumption in the province, this research aimed to isolate and identify types of
exopolysaccharide-producing lactic acid bacteria and also to investigate the antioxidant and antitumor properties
of the extracted exopolysaccharide.

Material and methods:

The samples were prepared and after dilution were cultuered on MRS broth medium after 24 anaerobic incubation
and then all of them were subcultured on MRS agar with the same incubation conditions. After bacterial isolation
the evaluation of probiotic and safety properties such as salt and acid tolerance, antagonistic effect against some
bacterial pathogenes and antibiotic resistance were assayed.From all of isolates 7 bacteria from traditional dairy
products of Guilan province with probiotic properties. Extraction, isolation, and purification of exopolysaccharide
culture medium of lactic acid bacteria was also performed. The extracted EPS was collected and dialyzed (Mw
cut-off: 8,000-14,000 Da) with three changes of water per day for 3 days. The dialysate was then lyophilized, and
collected as crude EPS. In primary screening Those were capable of exopolysaccharides were selected,
phenotypic and genotypic identification also were done with amplification of 16SrRNA gene. Then the presence
of the exopolysaccharide producing genes was confirmed. Also, antioxidant properties were evaluated using the
1- and 1-dimethyl-2-pyridylhydrazine free radical determination.The ability of EPS to scavenge DPPH radicals
was determined using the procedures described by Kao and Chen (2006)

Ascorbic acid has traditionally been utilized as a free radical scavenger. The 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazoliumbromide (MTT) test was used to assess cytotoxicity. The cells (100 ml, MCF7, CaCo2, and
HepG2) were seeded at a density of 6 x 104 cells/ml in 96-well microplates and treated with different EPS
preparations at various concentrations (0.625-20 mg/ml). The optical density of the formazan solution was
determined using a BIORAD Micro-Plate ELISA Reader

at 490 nm. Additionally, to ensure that the extrated EPSs are safe for normal cells, their inhibitory effects on the
normal HEK 293 cell line were determined. Because MTT decreases only in metabolically active cells, activity is
a proxy for cell viability. The EPS extracts were tested in triplicate on the five cell lines, and the viability of the
cells was estimated the IC50 values for EPS were calculated using the graphpad prism 9 program and indicate a
50% reduction in growth when compared to control cells (untreated cells).

Also, the lactate dehydrogenase enzyme assay, was used for antitumor effect analysis of exopolysaccharid., and
their anticancer effect on breast cancer cell line (MCF7) was evaluated using the MTT assay.

In order to analyze the chemical groups of the produced exopolysaccharides, the FTIR analysis was performed in
Advanced Materials Testing Laboratory in Islamic Azad University of Rasht branch.

Results:

The amount of exopolysaccharide produced by different isolates was different. 19 isolates were isolated from
traditional dairy products, of which 7 isolates were capable of producing exopolysaccharides, and this number of
isolates was selected as the best in terms of production amount and tested for the next stages. The overall statistical
analysis showed a significant difference in EPS production between this and the other isolates (P<0.05). 7 isolates
were exopolysaccharide producers. They were numbered from L1 to L7, respectively. After purification and
quantitative measurement of production, the results showed that all producing strains showed exopolysaccharide
production rates between 3.102 and 8.771 g/L. The best production was related to isolate E6 and the lowest
production was related to isolate E2. All isolates were gram positive, without the ability to produce endospore and
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catalase negative, and the best producer was L2. The results indicated that all of seven isolates had probiotic
properties. The best isolate with the highest exopolysaccharide production in molecular identification was
Lacnobacillus plantarum. The presence of exopolysaccharide-producing genes in the isolates were confirmed. The
highest toxicity against the MCF7 breast cancer cell line by the best sample, IC50 was 7.83 mg/L. he highest
antioxidant property of the polysaccharide isolate was at a concentration of 20 mg/ml, at 63.20 + 2.00. With
increasing exopolysaccharide concentration, antioxidant activity also increased (P<0.05). Also, the extracted
exopolysaccharide of the best strain showed strong antitumor properties. The results of the evaluation of the
exopolysaccharides of the two superior isolates L1 and L2 using 1C50 determination in treated and untreated
MCF7 cell lines indicated a more than twofold increase in the release of lactate dehydrogenase enzyme in both
types of exopolysaccharides compared to the control (p<0.05).

Discussion:

The exopolysaccharide produced by the best strain isolated from traditional dairy products of Guilan shows a wide
range of biological activities including antioxidant, antitumor and proliferative properties and as a result it can be
considered as a potential natural agent for the development of new therapeutic strategies. In addition, due to its
extraordinary cytotoxic effect at IC50 value in cancer cells, EPS5 can be used in medical research as a potential
antitumor agent. As a result, its potential to replace chemotherapy drugs in the future should be considered along
with safety issues. Overall, the exopolysaccharide of lactic acid bacteria has significant therapeutic potential
especially in antioxidant, antitumor fields, however, further research is necessary to fully understand its
mechanism of action in each case.
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