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Abstract: The in vitro cytotoxicity of the fermentation broth of four lactic acid producing bacteria (LAB)

strains, Bifidobacterium animalis, Lactobacillus delbreukii, Lactobacillus plantarum and  Lactobacillus

acidophilus on four human cancer cell-lines was investigated using the sulforhodamine B assay.

Assessment of the growth in the presence of individual and selected mixtures of the LAB strains revealed

growth inhibition .The inhibition is cell line selective, dose and time dependent, and exerts its action

through different mechanisms. Though, a mixture of LAB strains which are not effective as individuals

exerted pronounced inhibition on selected cell lines. The Bifidobacterium animalis and its mixtures

50inhibited the growth of the four cell lines, the IC  of the Bifidobacterium animalis alone and in mixture

in the HCTI16 cultures were 36.2 and 13.4 respectively. The results pointed to the enhanced effect of

LAB strains in mixtures on cell growth inhibition.
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INTRODUCTION

Nutrition, in general, is known to play a key role

in fighting and preventing disease, cancer is no

exception. The influence of diet on carcinogenesis is a

hugely complex area; many types of food and nutrients

in those foods have been shown to contribute by being

a causative factor in tumor cell development. However,

there are several foods that may have an opposite

effect by serving as a source of cancer prevention or

treatment. Taking the proper dietary steps, 30 to 40

percent of all cancers can be prevented by lifestyle and

dietary measures alone . Colorectal cancer (CRC),[26]

breast cancer and bladder cancer are in the focus of

cancer research .[11]

Colorectal cancer accounts for 10% to 15% of all

cancers and is the second leading cause of cancer-

related death in industrialized countries . Its poor[6]

prognosis and the consequence of its metastatic spread

makes colorectal cancer the second only to that of lung

cancer in men and breast cancer in women most

common cause of cancer death in western countries.

There is a great variance worldwide in the incidence of

CRC with some countries having 10 to 20 times the

rate of other countries. Although genetics may play a

role in the disease, many researchers believe that as

much as 90% of these differences can be explained by

dietary factors alone . Fortunately, there are many[26]

dietary habits and nutrients that may help to prevent

this devastating and potentially deadly disease.

Evidence from a wide range of sources supports the

view that the colonic microflora is involved in the

etiology of CRC. This has led to an intense interest in

factors that can modulate the gut microflora and their

metabolism, one of these is probiotics .[18]

The term ‘probiotics’ usually refers to highly

selected lactic acid bacteria, for example, Lactobacillus

spp., Bifidobacterium spp. and Streptococcus spp.

which have defined gut-survival properties and

associated biological activities and can be ingested in

fermented  milk  products  or  as a supplement .[15]

Over the past decade, solid basis of evidence for the

anticarcinogenic effects of probiotics have been built

up . Probiotics, have been defined as ‘living[22]

microorganisms which upon ingestion in certain

numbers exert health benefits beyond inherent general

nutrition . [7 ,13]

Capurso et al.  highlights the effect areas of[4]

probiotics on colorectal cancer including that include

reduction of tumor cell growth , induction of cell[2]

death by apoptosis,  an increase of tight junction

integrity  and decrease of faecal-water induced DNA[9 ,5]
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damage . The interpretation of these in vitro results is[3]

troublesome, as it is difficult to think of probiotics as

useful tools to eliminate cancer cells once a tumor is

established. However, these papers confirm the ability

of probiotics to modulate important cell functions and

suggest once more that they deal with intestinal cells

in a complex interplay, and not as a passive bystander.

The objective of this study was to assess in vitro,

whether lactic acid bacterial cells could suppress the

viability of human cancer cells and inhibit their

cytotoxicity.

MATERIALS AND METHODS

B a c te ria l  S tr a in s :  L a c to b a c i l lu s  d e lbreu k i i

(L.delbreukii), a LAB strain isolated from local

traditional food and identified in our laboratory.

Lactobacillus plantarum  NRRL B- 4524 (L.plantarum),

Lactobacillus  acidophilus  NRRL B-4495 (L.

acidophilus) lyophilized reference strains were

purchased from the Northern Regional Research

Laboratory Peoria, LLinois (USA), Bifidobacterium

animalis ss lactis EMCC1881T (B. animalis)

lyophilized reference strain was purchased from the

Egypt Microbial Culture Collection. The cultures were

routinely checked for purity by microscopic

observation .[23]

Bacterial Cultures: MRS broth (0.4 %yeast extract,

2 42%glucose, 0.2% K HPO , 0.5%Na-acetate, 0.2 %

4 3 4 4(NH )  citrate, 0.02% MgSO , 0.0046% MnSO  and

1.5% peptone) was inoculated with culture of the tested

strains. Fermentation was carried out for 24 and 48 h

at 37ºC and constant pH. For assessment in cell

cultures, the suspension was centrifuged and the cell-

free supernatant was sterilized by filtration using

Millipore. 22-µm filters.

M easurement of Potential C ytotoxic ity  by

sulforhodamine B (SRB) Assay: The cytotoxic activity

of the test samples was measured at the Pharmacology

Unit; National Cancer Institute; Cairo University using

the method of Skehan et al., . The following tumor[20]

cell lines were used: 1- HEPG-2 (Liver carcinoma); 2-

M CF7 (B reast carcinoma); 3 -H ELA (Cervix

carcinoma); 4-HCTI16 (colon carcinoma). In brief, the

cells were plated in 96-multiwell plate (10 cells/well)4 

for 24h to allow cell attachment to the plate. Twofold

serial dilutions of the test samples were incubated with

the formed monolayers for 48h, 37 C and in0

2atmosphere of 5%CO .Then after, the cell monolayers

were fixed, washed and with 0.4% (wt/vol) SRB

dissolved in 1% acetic acid, excess stain was washed

with acetic acid and attached stain was recovered with

Tris EDTA buffer. The attached stain intensity OD was

measured as a parameter for the surviving cell fraction

and a relation between the OD and the drug

concentration is plotted to get the growth curve of each

tumor cell line after the specified compound. The

50 10cytotoxicity was expressed as IC    and IC  which are

the doses of the compound which reduces the cell

growth to 50 and 10% respectively.

RESULTS AND DISCUSSION

Results: Typical dose response curves for the growth

of four human cell lines in the presence of LAB broth

and the growth inhibition efficacy of the four LAB

50strains expressed as IC  were established in Fig. (1)

and Fig. (2). Each point in the graphs represents the

mean of two experiments performed in different days.

The mean and the standard error for the growth of

cultures with and without broth supplement up to 5%

(vol/vol) indicated no significant different, while the

broth supplement of some LAB could significantly

affect the growth of selected mammalian cell lines.

The growth inhibition by the various LAB strains

was quite different but increases with the dose and

incubation time Fig. (1). The maximum inhibition was

exerted by the B.animalis affecting the four cell lines

which are totally unaffected by the L.  acidophilus

Fig,1 and Fig, 2. The L. delbreukii and the L.

plantarum  showed selective effect, with the former

affecting two cell lines and the later affecting only the

HCTI16. Whereas, both the HELA and the MCF7 were

pronouncedly inhibited by the B. animalis, the growth

of the HELA and MCF7 apparently was not affected

by any of the three LAB strains L. delbreukii, L.

plantarum , L. acidophilus. The growth of the two cell

lines was inhibited by LAB-mix Fig. (3). This

synergistic effect was further enhanced by LAB-mix-B

constituted by addition of the B. animalis to LAB-mix

Fig. (4).

Discussion: Many health-promoting effects are

attributed to the probiotic bacteria and some of these

effects have more scientific support than the anti-cancer

effect. The strongest evidence for the anti-cancer

effects of probiotics comes from in vitro, studies on

experimental animals whereas studies on the humans is

still limited.  An alteration in the metabolic activities

of the intestinal microflora by probiotics decreases the

incidence of colorectal cancer. Although the exact

mechanism is yet not fully described, it includes

reducing harshening by the faecal enzymes , alteration[21]

of physicochemical conditions in the colon , binding[8]
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Fig. 1: Dose response curves for the growth of  four human tumor cell lines in the presence of B.animalis broth

50 5 0at 24h incubation (A), 48 hours incubation (B), and the efficacy of inhibition expressed as IC  (C). IC

equal to 100 µg/ml or higher values were not considered as effective.

and degrading potential carcinogens , production of[12]

anti-tumorigenic or anti-mutagenic compounds .[16 ,17]

These functions culminate in beneficial effects on

physiology of the host , and enhancing the host’s[14]

immune response .[19]

 As many of the in vitro derived cell lines

corresponding to their tumors of origin have already

been demonstrated , with respect to morphology,[1 ,10]

ploidy and LOH analysis . The present study was[24 ,25]

performed on the various cell lines which include a

Well-characterized   colon cancer cell line.

The growth of HCTI16 was susceptible to

inhibition by three LAB  strains. The most pronounced

growth inhibition was that exerted by the B. animalis

and decreases in the order B. animalis > L. delbreukii

> L. plantarum  whereas L. whereas the L.  acidophilus

has no effect. The B. animalis Inhibited the growth of

the  four cell lines, the most susceptible cell line was
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Fig. 2: The effect of the broth  of  three LAB strains  on the growth of four cell lines at 24h (left part of  the

5 0graph) and; 48 hours incubation (right part of  the graph), expressed as IC . Doses up to 100 µg were

50tested,  IC  equal to 100 µg / ml or higher values were not considered as effective.

Fig. 3: Dose  response  curves for the growth of four human tumor cell lines in the presence of LAB- mix-B

and B. animalis at 48h incubation.

5 0the HELA (IC =2.7) and decreases in the order

HELA> MCF7 >HEPG-2 > HCTI16. Interestingly, the

growth of the HELA cell line which was not affected

by any of the other three LAB strains L. delbreukii, L.

plantarum , L. acidophilus, but was pronouncedly

inhibited by their mixture, the LAB-mix. The growth

inhibition by the LAB-mix indicates a selective

synergistic effect of the non-effective LAB strains in

their mixtures.  Whereas, inhibition in both cell lines

at 24 hours is comparable to that induced by the B.

animalis, at 48 hours the growth inhibition was

50increased in the MCF7  (IC =5.4), and ceased in the

HELA cell line, suggesting the involvement of different

mechanisms in growth inhibition. The synergistic effect

of LAB-mix was enhanced by the addition of the B.

animalis to LAB-mix (LAB-mix-B). The growth of the

four cell lines was inhibited by the LAB-mix-B the

50HCTI16 IC   in particular decreases from 36.2 to 13.4.

It is obvious that, the combination of different

LAB strains showed enhanced in vitro growth

inhibition effect on different human cancer cell lines.

The  individual  LAB strains and their mixtures with



J. Appl. Sci. Res., 4(12): 1782-1787, 2008

1786

50Fig. 4: The IC  of broth from four LAB strains, measured for the CTI16 cell line (A) and  HELA cell line (B).

other LAB strains, exert their action on different tumor

cells through different mechanisms. The B animalis

growth inhibitory effect In particular, was enhanced

when combined with other LAB strains. In agreement

with previous observation , the presented findings[15]

worth more attention as it   could   be adapted for 

protection and potentially treatment of cancer.
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