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Abstract 

Melanoma is one of the most common types of cancer globally. Probiotics are nonpathogenic 

bacteria with valuable pharmaceutical and biological activities. The anti-tumor effects of probiotic 

strains of Lactobacillus have been indicated in various studies. The aim of current research was to 

investigate the effect of Lactobacillus rhamnosus on the migration of murine melanoma cells. To 

do so, B16F10 melanoma cells were seeded in 24-well plates, and after 24 hour incubation, a 

straight scratch was created on the cell monolayer. Then, cells were treated with the supernatant 

of heat-killed L. rhamnosus (dilution 1:2.5 with complete medium) and control cells were treated 

with the same dilution of phosphate buffer saline. Photomicrographs were taken from the scratch 

area at 0 and 24 h, and images were analyzed by ImageJ software. Our results demonstrated that 

L. rhamnosus reduced the migration ability of B16F10 cells in comparison with control treatment. 

According to obtained results, L. rhamnosus could be considered as an effective probiotic to inhibit 

migration of melanoma cells. 
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Introduction 

cardiovascular diseases.  Cancer is the second most common cause of death worldwide after

Melanoma represents the most aggressive and the deadliest form of skin cancer. Melanoma 

develops when genetic mutations happen in melanocytes, the cells responsible for producing 

a are available including surgery, pigment. Various therapeutic approaches for melanom

chemotherapy, radiation, photodynamic therapy, immunotherapy and targeted therapy (1). 

However, the survival rate of melanoma patients is still low, which is due to the metastasis of 

. melanoma cells (2) 



 

Probiotic rganisms with beneficial effects on the host health. o-athogenic microp-Probiotics are non

have valuable pharmaceutical activities, and recent studies have indicated  Lactobacillusstrains of 

reatment of many cancers including lung, their significance in the prevention, suppression, and t

Several mechanisms of action have been  (3).colon, breast and stomach adenocarcinomas 

s of probiotics including preventing the transformation of potential cancer effect-introduced for anti

ns, producing signaling molecules that boost the nto actual carcinogecausing substances i-cancer

The aim of immune response and inducing cell death or proliferation arrest in cancer cells (4). 

of on the migration  Lactobacillus rhamnosuscurrent research was to investigate the effect of 

.murine melanoma cells 

Materials and Methods 

Bacterial strain: A standard strain of L. rhamnosus (PTCC 1637) was acquired from Pasteur 

Institute (Tehran, Iran) and cultivated in Man-Rogosa-Sharpe (Merck, Germany) broth for 24 h at 

37°C in anaerobic conditions. 

L. CFU/mL of  10illed bacteria, 10k-illed bacteria: In order to prepare the heatk-Preparation of heat

in anaerobic conditions.  C°37roth and incubated for 24 h at B-were inoculated in MRS rhamnosus

The culture was then centrifuged at 3500 rpm for 5 min and the supernatant was discarded. Then, 

the cell precipitate was washed with phosphate buffer saline (PBS) for two times and finally cells 

.for 60 min to kill the bacteria C°ubjected to 95were resuspended in 10 mL PBS and s 

Cell treatment and viability assay: B16F10 cell line was purchased from Pasteur Institute (Tehran, 

Iran) and cells were maintained in Dulbecco’s modified Eagle's medium (DMEM) containing 10% 

in air,  2. Cells were incubated at 37°C in a humidified atmosphere of 5% COrumfetal bovine se

and subcultured with 0.25% trypsin-1 mM EDTA  as required. 

supernatant on the migration of B16F10 cells,  rhamnosus. Lkilled -To assess the effects of heat

nd after 24 h, a straight scratch was made by a sterile well plates a-ed in 24cells were seed 410×15

pipette tip. Afterwards, cells were washed with PBS and treated with the heat-killed supernatant 

of L. rhamnosus (dilution 1:2.5 with complete medium) and incubated at 37˚C for 24 h. To note, 

cells treated with PBS (dilution 1:2.5 with complete medium) were considered as control group. 

Photomicrographs were taken from the scratch area at 0 and 24 h and images were analyzed by 

ImageJ software. 

Results 

The results of scratch assay revealed that the supernatant of heat-killed L. rhamnosus decreased 

the migration of B16F10 cells after 24 h. As shown in Figure 1, the scratch area of cells treated 

with 1:2.5 dilution of PBS decreased after 24 h, while L. rhamnosus reduced the migration ability 

of B16F10 cells (A-D). Quantitative analysis also confirmed the inhibitory effect of L. rhamnosus 

in comparison with PBS (E). 



 

Figure 1: Photomicrographs and quantitative analysis of scratch assay after treatment of B16F10 cells with L. rhamnosus extract. 

Upon creating a scratch on the cell monolayer, photomicrographs were taken from cells treated with PBS (A and B) and the 

supernatant of L. rhamnosus (C and D). Photomicrographs were taken at 0 h (A and C) and 24 h after treatment (B and D). 

Quantitative analysis of scratch assay using ImageJ software (E). 

Discussion 

Although several reports have indicated anti-cancer effects of L. rhamnosus on various cancer 

cells, the current study is the first report showing inhibitory effects of L. rhamnosus on the 

migration of melanoma cells. Our results revealed that the supernatant of heat-killed L. rhamnosus 

inhibited the migration of mouse melanoma cells in vitro. More investigation is required to assess 

the exact mechanism and also anti-metastatic effects of L. rhamnosus on human melanoma cells. 
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