
ICCBMS21., ICFNEAS21  

 August 19-20, 2021 

Conference Book  
ISBN 978-600-98459-7-2  

 

1 
 

 

The Apoptotic Effects of Lactobacillus rhamnosus Extract 

on Colon Cancer Cells 

 

Masoum Abniki1*, Fateme Ashrafi2 
1Msc of Biotecnology , Department of Biotecnology, Faculty of Basic Sciences, Islamic Azad 

University Damghan Branch, Damghan, Iran,)massiabniki@yahoo.com( 
2 Department of Microbiology, Faculty of Basic Sciences, Islamic Azad University,North 

Tehran Branch, Tehran,  Tehran, Iran.  ) mnfa.ashrafi@yahoo.com) 

*Corresponding author: Masoum Abniki, Msc of Biotecnology , Department of 

Biotecnology, Faculty of Basic Sciences, Islamic Azad University Damghan Branch, 

Damghan, Iran,)massiabniki@yahoo.com ( 
 

 

Abstract  

In the present experimental study, the toxic effects of extracts of Lactobacillus Rhamnosus 

PTCC1637 on colon cancer cells (HT-29) were assayed at concentrations of 0.01, 0.1, 

1,10,100,1000, and 10 µg /ml of extract using MTT assay.Also HT-29 cells were cultured in 

RPMI-1640 medium containing 10% fetal calf serums. Data were analyzed by one-way 

ANOVA method(P<0.05)  . Then  genes experssion chenges of  Bax and Bcl2  were assessed 

by  Real Time PCR . Our findings showed that administration 1up to 1000 µg /ml in 48 hours 

of  Lactobacillus Rhamnosus PTCC1637 extract resulted in significant decreased viability of 

HT-29 cells in cell culture. According to our finding, chenges  in genes expersion Bax and Bcl2 

respectively  indicated increasing and lowering. 
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Introduction 
Apoptosis is a process of programmed cell death that occurs in multicellular 

organisms. Biochemical events lead to characteristic cell changes (morphology) and death. 

These changes includeblebbing, cell shrinkage, nuclear fragmentation, chromatin 

condensation, chromosomal DNA fragmentation, and globalmRNA decay  [1]. Apoptosis can 

be initiated through one of two pathways. In the intrinsic pathway the cell kills itself because 

it senses cell stress, while in the extrinsic pathway the cell kills itself because of signals from 

other cells. Both pathways induce cell death by activating caspases, which are proteases, or 

enzymes that degrade proteins. The two pathways both activate initiator caspases, which then 

activate executioner caspases, which then kill the cell by degrading proteins indiscriminately  

[2]. Bcl-2 (B-cell lymphoma 2), encoded in humans by the BCL2 gene, is the founding member 

of the Bcl-2 family ofregulator proteins that regulate cell death (apoptosis), by either inducing  

(pro-apoptotic ) like Bax  or inhibiting (anti-apoptotic like BCL2  apoptosis. The BCL2  family 

of genes is the best studied and includes at least 20 members; some are pro-apoptotic or “death 

genes” and some are anti-apoptotic or “survival genes,” including BCL2  itself  [3]. 

Also Lactobacillus rhamnosus is a bacterium that originally was considered to be a subspecies 

of L. casei, but later genetic research found it to be a species of its own  [4]. It is a short Gram-

positive facultative anaerobic rod that often appears in chains. Some strains of L. 

rhamnosus bacteria are being used as probiotics, and are particularly useful in treating female-

related infections, most particularly very difficult to treat cases of bacterial vaginosis (or 
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"BV"). The Lactobacillus rhamnosus and L. reuteri species are most commonly found in the 

healthy female genito-urinary tract and are most helpful to supplement in order to regain 

control over dysbiotic bacterial overgrowth during an active infection  [5]. L. rhamnosus 

sometimes is used in yogurt and dairy products such as fermented and un-pasteurized milk and 

semi-hard cheese. While frequently considered a beneficial organism, L. rhamnosus may not 

be as beneficial to certain subsets of the population; in rare circumstances, especially those 

primarily involving weakened immune system or infants, there may be no advantage  [6,7]. 

Also colorectal cancer (also known as colon cancer, rectal cancer, or bowel cancer) is the 

development of cancer from the colon orrectum (parts of the large intestine)  [8]. It is due to 

the abnormal growth of cells that have the ability to invade or spread to other parts of the body. 

Signs and symptoms may include blood in the stool, a change in bowel movements, weight 

loss, and feeling tired all the time. Most colorectal cancers are due to old age and lifestyle 

factors with only a small number of cases due to underlying genetic disorders. Some risk factors 

include diet, obesity, smoking, and lack of physical activity. Dietary factors that increase the 

risk include red and processed meat as well as alcohol [9].  Another risk factor is inflammatory 

bowel disease, which includes Crohn's disease and ulcerative colitis. Some of the inherited 

genetic disorders that can cause colorectal cancer include familial adenomatous 

polyposis and hereditary non-polyposis colon cancer; however, these represent less than 5% of 

cases. It typically starts as a benign tumor, often in the form of a polyp, which over time 

becomes cancerous [10].  

Previous studied indicated some strains of LAB can enhance the apoptosis-induction capacity 

of the5-FU. Based on these results, it is possible to speculate that LAB or probiotics could be 

used as an adjuvant treatment during anticancer chemotherapy [11].The reputed anti-

carcinogenic effect of probiotics arises from in vivo studies in both animals and to a limited 

extent in man; this evidence is supported by in vitro studies with carcinoma cell lines and anti-

mutagenicity assays. However, themechanisms involved in any effect have thus far been 

difficult to elucidate. Studies offer evidence for a variety of mechanisms. The anti-carcinogenic 

effect may not be attributable to a single mechanism but rather to a combination of events not 

yet fully elucidated or understood  [12]. Lactobacillus can eliminate the toxicity of the existing 

carcinogens in the food and the percent of their inhibition depends upon the type of the related 

probiotic [13]. Also, Lactobacillus Bulgaris and Lactobacillus Plantarum into yogurt and 

probiotic pills have highly anti-mutatnt and anticancer effects . They have decreased the 

absorption of the carcinogens and mutagenic materials by changing the intestinal flora  [14]. 

Also, polysaccharides obtained from the extract of Lactobacillus strains on the colon cancer 

cells may have antioxidant and anticancer properties  [15]. Meanwhile, the anticancer property 

of the dead cells of Lactobacillus paracasei on the colon cancer cell line have been proofed 

[16]. In contrast, some studies indicate that despite of the anticancer and anti-mutagenic 

properties of many Lactobacillus, some of them may have no influence on the colon cancer 

cells  [17]-[18]. For reason  the prevalence of colorectal cancer among both sexes in different 

societies, and also the significance and role of nutrition in prevention from this type of cancer 

[19]-[20] and the role of probiotics as preventer or even treating factors  [21], This study was 

exerted out to assess the The apoptotic effects of Lactobacillus Rhamnosus PTCC1637 extract 

on colon cancer cells with  Real Time PCR. 

Materials and Methods 
In this laboratory – experimental study, in order to investigate the prevention of development 

of cells, it has been measured by using MTT method. Different treated concentrations were 

incubated during 24 and 48 hours in CO2 5% at the temperature of 37 ° C. The absorption rate 
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in the wavelength of 590 nm was read by using ELISA Reader. IC50 of HT-29 cell exposed 

with was determined by using Pharm-PCS statistical package.Also for the extraction of RNA 

from treated HT-29 cell was done by using Cinnagen Kit. The concentration of the extracted 

RNAs was measured by Nanodrop spectrophotometry.The quality and quantity extracted 

RNAs were assessed with agaros gel electrophoresis1% and spectrophotometry respectively . 

Also, in order to for assessing genes expression, were used Real Time-PCR method (SYBER 

green) by using Bioneer exicycler. In this study, β-actin was used as reference gene. 
Additionally primers of Bax and Bcl2 genes, were designed a pair of primers for β-actin gene.In 

this study Data were analyzed by one-way ANOVA  (P < 0.05). Data analysis of Real Time -

PCR was carried out based on comparison of the threshold cycle. Finally Ct reaction were 

obtained by using Rest 2009 software and  ΔΔCt of every samples was calculated . then changes 

rate of expression genes was measured by Graphpad prism 6 and SPSS 16 software , One way 

ANOVA and Tukey’s HSD post-hoc test methods. 

 

Result  
Our results showed that administration 10 up to 1000 µg /ml of in 24 hours and 1up to 1000 µg 

/ml in 48 hours resulted in significant decreased viability of HT-29  cells  exposed  

Lactobacillus Rhamnosus PTCC1637 extract compared to control group (P<0.05) (Figure 1). 

Also changes in expression genes HT-29 cell line exposed with extract within 48 hours 

indicated  by respectively increasing Bax and deacreasing Bcl2 (Figure 2). 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Figure (1): viability of HT29 cells against different concentrations of Lactobacillus rhamnosus PTCC1637 extract 

within 24 and 48 hours. The results have been reported in form of viability percentage compared to the control 

samples (P < 0.05: *, P < 0.01: **, P < 0.001: *** n=4). 
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Figure (2): changes in expression genes in HT-29 cell line exposed with extract within 48 hours  

(P < 0.05:*, P < 0.01: **, P < 0001: ***: comparisons for each gene is with the same gene in control group). 
 

Discussion 
Our results showed that administration 10 up to 1000 µg /ml of in 48 hours resulted in 

significant decreased viability of HT-29  cells  exposed  Lactobacillus Rhamnosus PTCC1637 

extract compared to control group (P<0.05) . Also changes in expression genes HT-29 cell line 

exposed with extract within 48 hours indicated  by respectively increasing Bax and deacreasing 

Bcl2 . 

In previous studies indicated  that  L. crispatus and L. jensenni were significantly higher in 

BV infected women and the cytotoxic effect of L. crispatus on tumoral cervical cells was high, 

introduction of new probiotics seems necessary [22]. Also In previous studies showed that 

Probiotic Lcr produced heat-stable molecules (MW range 5-30 kDa) that promoted immune 

cell apoptosis without affecting intestinal epithelial cells. LcrS(5-30) triggered apoptosis by a 

mitochondrial pathway, but not via TGF-beta signaling pathway. LcrS(5-30) also inhibited 

LPS-induced inflammatory cytokines by immune cells. Thus, LcrS(5-30) 

promotes apoptosis of immune cells, and suggests probiotics-based regimens for prevention of 

IBD  [23]. Other studies well established the common vaginal lactobacilli exert cytotoxic 

effects on cervical tumour cells, but not on normal cells, and that this cytotoxicity is 

independent of pH and lactate. Fingings  results encouraging  further studies on the interaction 

between lactobacilli and cervical cells, and administration of common vaginal  lactobacilli as 

probiotics [24].The others  results demonstrated that The cell viability of Huh7 cells treated 

with L. casei extract was decreased by 77%, potentially owing to increases in the rates of Huh7 

cells arrested in the G2/M phase (3% increase) and that underwent apoptosis (6% increase). 

The expression levels of TNFR1 and DR3 mRNA, as well as P21 and P27 cell cycle proteins, 

were increased. Meanwhile, the expressions of caspase-8, -9, phospho-Bad and Bcl-2 proteins 

decreased. However, in the case of side population cells, no remarkable changes were observed. 

As a result  L. casei extract exerts a potent anti-tumor effect on the viability of liver cancer 

cells, although not on cancer stem-like cells [25]. 

 Also other findings indicated that Lactobacillus acidophilus and Lactobacillus crispatus have 

antiproliferative activity against MDA-MB-231 cells. In addition, these lactobacilli could 

decrease transcriptional activity of 4 CTAs. Previous studies have shown that expression of 
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CTAs is epigenetically regulated, so it is possible that lactobacilli cause 

this expression downregulation through epigenetic mechanisms. As expression of CTAs in 

cancers is usually associated with higher grades and poor prognosis, downregulation of 

their expression by lactobacilli may have clinical implications  [26]. 

Against  this studies showed that, that despite of the anticancer and anti-mutagenic properties 

of many Lactobacillus, some of them may have no influence on the colon cancer cells  [17,18]. 

 

Conclusion 
According to our finding indicated  that apoptosis effects in HT-29 cell line exposed with 

Lactobacillus Rhamnosus PTCC1637 (local strain )extract within 48 hours indicated  by 

respectively increasing Bax and lowering Bcl2 . 
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