Volume 07, Issue 06 (November-December 2024), PP 66-69 www.ijmsdr.org
ISSN: 2581-902X

J IJMSDR \\} International Journal of Medical Science and Dental Research

Effects on Oxidative Stress of Next Generation
Pharmabiotics in Colorectal Cancer Cells: Postbiotics

Emre Avci!, Gulcin Alp Avcr?

'Department of Biochemistry, University of Health Sciences, Gulhane Faculty of Pharmacy, Ankara, Turkiye
?(Department of Basic Medical Sciences, Microbiology, University of Health Sciences, Gulhane Faculty of
Dentistry, Ankara, Turkiye

Abstract : There is a serious imbalance in the human body, especially in the intestines, where many epigenetic
and nutrigenetic factors increase oxidative stress and reactive oxygen species (ROS), and metabolic activities
have difficulty eliminating this situation. Many studies in recent years have reported that probiotics have
positive effects on various cancer cells by affecting different pathways. Probiotics are live microorganisms that
create a health benefit in the host when used in sufficient amounts and can also show anti-tumoral activity.
However, their use may pose a risk for individuals receiving immunosuppressive treatment and those with
chronic diseases. For this reason, new generation pharmabiotic agents (postbiotics) have become important. In
our study, the effect of postbiotics on oxidative stress in colorectal cancer cells (HT29) was examined. In our
study, postbiotics obtained from Lactobacillus rhamnosus EnA 17 strain and HT29 and L929 cell lines were
used. MTT method was used to determine cytotoxicity. The total oxidant status (TOS) levels were measured
spectroscopically with the autoanalyzer in cell culture. The data obtained showed that postbiotics had
significant cytotoxicity on HT29 cell lines. It was also determined that postbiotics played a balancing role in
oxidative stress parameters.
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l. INTRODUCTION

Colorectal cancer is the 4™ deadliest cancer in the world, with approximately 700,000 deaths per year.
Poor nutrition, especially consumption of low-fiber, excessively fatty foods, is an important factor in the
development of intestinal diseases and the increase in the incidence of colorectal cancer [1, 2]. Colorectal cancer
is a slowly emerging disease, and early detection increases survival rates. For this reason, early diagnosis is the
basis for colorectal cancer prevention [2,3].

Oxidative stress is a serious imbalance between production and excretion of reactive oxygen species

(ROS), causing significant health problems. Excessive production of ROS or long-term exposure leads to
several intestinal diseases such as inflammatory bowel diseases (IBD), intestinal infections, and cancers [4].
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Epigenetic and nutrigenetic factors, pathogenic microorganisms, are considered as an important source of ROS.
Increased oxidative stress in the intestines plays an important role in the early stages of intestinal damage [5].

The gut microbiota represents an important group of the gastrointestinal system [6]. This microbial
flora found in the gut contributes significantly to the protection of host health. [7]. A balanced intestinal micro-
flora is directly related to the establishment of healthy intestinal homeostasis [8]. Intestinal microbiota has an
important effect on the regulation of intestinal functions by breaking down non-metabolizable nutrients and
secreting some important bioactive compounds such as SCFA and bacteriocins [5]. It is known that postbiotic
metabolites, especially SCFAs, exhibit anticarcinogenic properties in the development of colon cancer, while
butyrate is effective in preventing the progression of the proliferation cycle in cancer cells [9]. Studies show that
ROS in the host are related to the balance of the microbial community in the intestines is maintained by the
metabolites produced by the flora elements there.

The purpose of our study is to determine the cytotoxic activity and cellular oxidative stress status of
postbiotics on in vitro colorectal cancer cells.

1. MATERIALS AND METHODS

In our study, postbiotics were obtained from Lactobacillus rhamnosus EnA 17 strain. Postbiotics were
obtained by collecting the supernatant (CFS) portions obtained after centrifugation (4000g, 20min, 4°C) from
bacterial cultures that were activated and incubated for 1 night and the density was adjusted to 10° cfu/ml. The
collected supernatant was filtered using a 0.22 um filter and lyophilized at room temperature. It was stored at
+4°C until the study was performed.

In cytotoxicity studies, colorectal cancer cell line (HT-29, ATCC® HTB-38™) and healthy fibroblast
cell line (L929) were used. HT-29 and L929 cell lines were grown in Dulbecco's Modified Eagle Medium
(DMEM) supplemented with 10% FBS, 1% penicillin-streptomycin for 24 h at 5% CO2 and 37°Cin 25 cm2 cell
culture flasks. The MTT (3-(4,5-Dimethylthiazol-2-yl)-2,5-Diphenyltetrazolium Bromide) (MTT) method was
used to determine cytotoxicity [10]. Postbiotics were added to confluent HT-29 and L929 cell lines at different
concentrations (500-250-125-62.5-31.25 mg/ml) and incubated. Cell viability was examined at 12 and 24 hours
after incubation. ECs, (half-maximal effective concentration) values were calculated.

To investigate the changes in oxidant events in colorectal cancer cells and healthy control cells with
postbiotic application, total oxidant status (TOS) and total antioxidant status (TAS) levels were measured
spectroscopically with the autoanalyzer according to the manufacturer's instructions [11].

Statistical Analysis

As a result of the studies, the data obtained were evaluated statistically with the SPSS program. The
results were used graphically as mean values + standard deviation.

. RESULTS
In our study, it was determined that postbiotics obtained from L. rhamnosus EnA 17 strain had a
proliferative effect on the healthy fibroblast cell line (L929) and a cytotoxic effect on the colorectal cancer cell
line (HT-29) with a correlation in parallel with the increasing concentration (Fig.1).
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Figure 1. Effect on viability in HT-29 and L929 cell lines after postbiotic application

When oxidative stress parameters were evaluated in our study, TAS values were lower in HT-29 cell
line than L929 cell line. The TOS values were higher in HT-29 cell line than L929 cell line. In the postbiotic
applied groups, it was determined that total antioxidant status (TAS) increased in HT-29 colorectal cancer cells
in a concentration and time dependent manner.

V. DiscussioN

Colorectal cancer is closely related to epigenetic and nutrigenetic factors. Many studies have shown
that inflammatory bowel disease and the imbalance of intestinal flora, 'dysbiosis', are closely related to the
colorectal cancer process [12]. It is thought that probiotics and their metabolites can seriously prevent the
progression of most cancer processes when they have positive effects on the intestinal flora [13, 14]. In a study,
it was observed that Lactobacillus casei and Bifidobacterium bifidum species promoted ROS formation and
initiated the apoptosis signaling pathway in HT-29 colon cancer cells [15]. In another study, it was reported that
Lactobacillus paracasei subsp. paracasei suppressed the proliferation of HT-29 cancer cells and promoted cell
apoptosis with ROS production [16]. Shen et al. In a study by [17], it was shown that postbiotics of
Bifidobacterium animalis 01 strain scavenged hydroxyl radicals and superoxide anion in vitro while increasing
antioxidant activity in vivo. In the study conducted by Song et al., it was shown that the living form and heat-
inactivated forms of L. brevis have antioxidant activity [18]. Recent studies have indicated that probiotics,
which are claimed to be beneficial for health, may have some negative effects in terms of use in individuals with
suppressed immune systems. For this reason, new literature has focused on paraprobiotics and postbiotics.

Since the intestines are constantly exposed to food substances and microbial pathogens, they are
considered an important source of ROS. Oxidative stress developing in the intestines plays a serious role in the
early stages of intestinal damage [19, 20]. Our study showed how oxidative stress in colorectal cancer cells can
have positive effects with its postbiotic effect.

V. CONCLUSION
Many studies are investigating the role of probiotics in the prevention, treatment and prognosis of
colorectal cancer. However, it is very important to demonstrate the effectiveness of postbiotics for patients who
cannot use live organisms due to immune system suppression. In our study, the cytotoxic activity of postbiotics
in colorectal cancer cells and the balancing of oxidative stress are important findings. More similar studies are
needed.

68



Volume 07, Issue 06 (November-December 2024), PP 66-69 www.ijmsdr.org
ISSN: 2581-902X

REFERENCES

[1]
(2]

[3]
[4]
[5]
[6]
[7]
8]

[9]
[10]

[11]

[12]
[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

S. Ding, C. Hu, J, Fang, G. Liu, The Protective Role of Probiotics against Colorectal Cancer. Oxid Med
Cell Longev, 2020, 9, 8884583.

F. Shang, X. Jiang, H. Wang, S. Chen, X. Wang, Y. Liu, S. Guo, D. Li, W. Yu, Z. Zhao, G. Wang, The
inhibitory effects of probiotics on colon cancer cells, Journal of Gastrointestinal Oncology, 2020,11 (6),
):1224-1

N. Cianci, G. Cianci, J. E East, Colorectal cancer: prevention and early diagnosis, Medicine, 2024, 52 (5),
251-257,

Y. Wang, Y. Chen, X. Zhang, Y. Lu, H. Chen, New insights in intestinal oxidative stress damage and the
health intervention effects of nutrients: A review, Journal of Functional Foods, 75, 2020, 1042-48,

T. Hussain, B. Tan, Y. Yin, F. Blachier, M.C.B. Tossou, N. Rahu, Oxidative Stress and Inflammation:
What polyphenols can do for us?, Oxidative medicine and cellular longevity, 2016, 7432797.

C. Thoda,M. Touraki, Immunomodulatory Properties of Probiotics and Their Derived Bioactive
Compounds. Applied Sciences, 2023, 13(8), 4726.

Y. Liu, J. Wang, C. Wu, Modulation of Gut Microbiota and Immune System by Probiotics, Pre-biotics,
and Post-biotics. Front. Nutr. 2022, 8, 634897.

L.B. Olvera-Rosales, A.E. Cruz-Guerrero, E. Ramirez-Moreno, A. Quintero-Lira, E. Contreras-Ldpez, J.
Jaimez-Ordaz, A. Castafieda-Ovando, J. Afiorve-Morga, Z.G.Calderén-Ramos, J. Arias-Rico, et al.,
Impact of the Gut Microbiota Balance on the Health-Disease Relationship: The Importance of
Consuming Probiotics and Prebiotics. Foods 2021, 10, 1261.

S. Singh, M. Singh, S. Gaur, Probiotics as multifaceted oral vaccines against colon cancer: A
review. Front. Immunol. 2022, 13, 1002674.

G.A. Avci, U.l. Yilmaz, E. Avci, Efficacy of probiotics, paraprobiotics, and postbiotics in colorectal
cancer cell line and their role in immune response. Rev Assoc Med Bras (1992). 2024, 70(6), e20240226.
Z. Tagdan, G. Alp Avci, T. Uysal Kilig, E. Avcl, In Vitro Evaluation Of The Biological Activity
Potential Of Aloe Vera Gel: Antioxidant Activity And Cytotoxic Effects In HepG2 and L929. Journal of
Microbiology, Biotechnology and Food Sciences, 2024, 13(5), e10668.

C. Ng, H. Li, WKK. Wu, S.H. Wong, et al. Genomics and metagenomics of colorectal cancer. J
Gastrointest Oncol. 2019, 10, 1164-70.

H. Qi, Y. Liu, X. Qi, et al. Dietary Recombinant Phycoerythrin Modulates the Gut Microbiota of H22
Tumor-Bearing Mice. Mar Drugs 2019;17, 655.

N.S. Oh, J.Y. Lee, Y.T. Kim, et al. Cancer-protective effect of a synbiotic combination between
Lactobacillus gasseri 505 and a Cudrania tricuspidata leaf extract on colitis-associated colorectal cancer.
Gut Microbes 2020,12,178580

K. B. Arun, A. Madhavan., T.R. Reshmitha, S. Thomas, P. Nisha, Short chain fatty acids enriched
fermentation metabolites of soluble dietary fibre from Musa paradisiaca drives HT29 colon cancer cells
to apoptosis. PLoS ONE. 2019, 14.

P. Hu, W. Song, Y. Shan,, et al. Lactobacillus paracasei subsp. paracasei M5L induces cell cycle arrest
and calreticulin translocation via the generation of reactive oxygen species in HT-29 cell apoptosis. Food
& Function. 2015, 6(7), 2257-2265.

Q. Shen, N. Shang, P. Li, In vitro and in vivo antioxidant activity of Bifidobacterium animalis 01 isolated
from centenarians. Curr. Microbiol. 2011, 62, 1097-1103.

M.W. Song, Y. Chung, K.T. Kim, W.S. Hong, H.J. Chang, H.D. Paik, Probiotic characteristics of
Lactobacillus brevis B13-2 isolated from kimchi and investigation of antioxidant and immune-
modulating abilities of its heat-killed cells. LWT. 2020,1 28(3), 109452-109452.

W. Yajie, C. Yue, Z. Xiaoyu, L. Yangpeng, C. Haixia, New insights in intestinal oxidative stress damage
and the health intervention effects of nutrients: A review, Journal of Functional Foods, 2020, 75,
104248,

L. He, J. Long, X. Zhou, Y. Liu, T. Li, X. Wu, Serine is required for the maintenance of redox balance
and proliferation in the intestine under oxidative stress, The FASEB Journal, (2020, 34.

69



