
Materials and methods 

Cell culture: Cells from the cell lines that have been used in this study were grown in DMEM complemented 

with 10% FBS (all cell lines except for HFL-1) or in Dulbecco's Modified Eagle Medium: Nutrient Mixture F-

12 (DMEM/F-12) supplemented with 10% FBS, 1% Penicillin-Streptomycin, 15mM Hepes, 1% Non-Essential 

Amino Acids (NEAA) (cell line HFL-1) 37oC and 5% CO2.  

N-Bromotaurine production protocol: The protocol that we have used in order to obtain a solution of 200mM of 

N-bromotaurine has been previously described.14,15. 

Proliferation assay: Crystal violet staining assay was used for the evaluation of the proliferation levels. Cells 

were plated in 96-well plates as following: 3000cells/well for cell lines CarB and A5, 5000cells/well for B9 and 

P6 and 7000cells/well for C5N. All rest cell lines were seeded at a concentration of 3000cells/well. 24 hours 

after seeding, bromotaurine was added at 4 selected concentrations: 6mM, 10mM, 20mM, whereas at the control 

wells, a change of the medium was performed at the same time point. Following treatments, cells were fixed by 

replacing the growth medium with 100μl/well of 100% methanol (5 minutes, RT). Methanol was removed and 

75μl of crystal violet solution were added to each well and incubated for 10 minutes at RT. Cells were then 

washed 3 times with 200μl/well of water, and plates were incubated on a shaker for 45 minutes hour at RT. 

Optical Density (OD) was measured at 595 nm using a multi-well plate reader (Tecan reader), and the cell 

proliferation effects from exposure of cells to each fraction were analyzed as percentages of the control cell 

absorbances, which were obtained from control wells treated with appropriate concentrations of N-

bromotaurine.  

 

 

  

Results 

Effect of selected concentrations of N-Bromotaurine (6, 10, and 20mM) at 48 hours of 

treatment in mouse skin cancer and human cancer cell lines. 

  

 

Discussion 

Fig. 3. (a) The proliferation rate of the normal fetal 

fibroblast cell line HFL-1 has a moderate response to 

the treatment with N-Bromotaurine when the time 

parameter is examined. (b) Regarding the 

adenocarcinoma cell line CRL5935, we found a 

significant attenuation of the proliferation after 

treatment with 10mM N-bromotaurine for 72 hours. 

(c) The proliferation of the aggressive breast cancer 

cell line MDA-MB-468 is almost absent when we 

treat these cells with 10mM of this compound. (d) 

The effect on HepG2 cell line is also very impressive, 

as the proliferation is obviously decreased after the 

treatment. (e) The effect of N-bromotaurine on cell 

line PC-3 was examined to the time parameter. We 

have demonstrated that N-Bromotaurine inhibits the 

proliferation of PC-3 cells. (f) The mouse spindle 

carcinoma cell line A5 almost cease proliferating 

after treatment with 10mM N-bromotaurine. 

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

day1 day2 day3

control

10mM

O
D

time
(a)

0

0,2

0,4

0,6

0,8

1

1,2

1,4

1,6

day1 day2 day3

control

10mM

O
D

time

0

0,2

0,4

0,6

0,8

1

1,2

day1 day2 day3

control

10mM

O
D

time

(b)

(c)

0

0,5

1

1,5

2

2,5

day1 day2 day3

control

10mM

time

O
D

(d)

0

0,2

0,4

0,6

0,8

1

1,2

day1 day2 day3

control

10mM

O
D

time

0

0,5

1

1,5

2

2,5

day 1 day 2 day3

control

10mM

time

O
D

(f)(e)

Effect of N-Bromotaurine at a concentration of 10mM in specific cell lines at three 

time points: 24, 48 and 72 hours. 

Fig. 2: (a) Effect of N-Bromotaurine on a group of mouse skin cell lines representing the different stages of carcinogenesis. The 

proliferation rate of all of the tested mouse cell lines is significantly inhibited by N-bromotaurine. However, regarding the concentrations 

of 10mM and 20mM the effect is lower in the case of the C5N cell line that is an immortalized, non-malignant cell line. (b) Effect on lung 

cells. We have shown that HFL-1, a normal lung fibroblast cell line is not affected by treatment with bromotaurine. On the contrary, the 

anaplastic lung cancer cell line Calu-6 as well as the adenocarcinoma A549 cell line exhibited a significant reduction in the proliferation 

rate after the treatment. Moreover, another adenocarcinoma cell line, CRL5935 presented a less impressive but yet significant decrease in 

the proliferation rate after the treatment. (c) Effect on breast cell lines. From the three breast cancer cell lines illustrated here MCF7 and 

MDA-MB-231 seem to have a significant response to treatment with N-bromotaurine. The effect on MDA-MB-468 cell line is apparently 

lower. (d) Effect on other cancer types. We also investigated the effect of N-bromotaurine on cell lines PC-3 (prostate cancer), HeLa 

(cervical cancer) and HepG2 (hepatocellular carcinoma). As shown on the figure, the proliferation is significantly inhibited for PC-3 and 

HepG2. Furthermore, inhibition of HeLa proliferation is achieved in the higher concentration (20mM). 

Fig. 1: The chemical carcinogenesis protocol and the cell lines of each stage of the mouse skin 

carcinogenesis model. The stages of the model includes normal epithelial cells, papilloma cells, squamous 

carcinoma and aggressive, spindle carcinoma cells.   
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Cancer remains a difficult-to-cure disease with an overall increasing incidence worldwide. Despite 

advances in the field of anticancer therapeutics, both cancer type-dependent drug responses and 

emerging chemoresistance necessitate enrichment of the pharmaceutical arsenal with novel agents. 

One already successfully applied strategy is to exploit known agents with documented anti-

inflammatory properties, based on the long-observed link between inflammation and cancer. N-

bromotaurine and N-chlorotaurine are haloamines generated by eosinophils and neutrophils at an 

inflammation site and exert potent anti-inflammatory, anti-oxidant and antibacterial properties. 

Having commonalities between cancer and inflammation in mind, we tested whether N-bromotaurine, 

which is currently used as an investigational drug for auto-immune inflammatory skin conditions, also 

exerts anti-oncogenic properties. Using proliferation assays, we first estimated N-bromotaurine effect 

on a series of mouse cancer cells that represent the initiation, promotion and progression stages of 

skin oncogenesis. We found that N-bromotaurine not only significantly reduced their proliferation 

rate, but also bypassed their documented resistance to glucocorticoids. Its effect was superior to 

taurine treatment, which has been shown to have anticancer properties (data not shown). Consistently, 

N-bromotaurine in close concentrations to clinical use reduced the proliferation rate in a variety of 

human cervical, lung, breast, prostate and hepatocellular cancer cell lines, but not in human normal 

fibroblasts. This effect was dose-, time- and cancer type-dependent. Overall, we provide hints that N-

bromotaurine is an emerging anti-proliferative agent with favorable efficacy and safety characteristics. 

Aspects as preclinical in vivo evaluation of efficacy and safety, pharmacokinetics and 

pharmacodynamics, as well as the underlying mechanism of action remain to be addressed. 
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Introduction 

 

Cancer and Inflammation share common regulatory mechanisms that may result to either propagation 

or attenuation of either process. For example events of attenuation of apoptosis (amongst others by 

TGF-β)1,2, autophagy3, necrosis4, and alteration of oxygen (glucose) metabolism5, that in association 

with many other important factors, contribute to the pathogenesis of cancer6 are also noticed in 

chronic inflammation7,8,9..  N-Bromotaurine, is a physiological product molecule arising from the 

neutrophil -myeloperoxidase halide system of metabolism during inflammation10, and the reaction of 

taurine with hypobromous acid (HOBr) released at the site of inflammation11. N-Bromotaurine, is a 

potent anti-oxidant molecule12 that apart from its antimicrobial ability13, exerts a complex anti-

inflammatory action: a) by inducing the expression of Heme oxygenase -1 enzyme 14, 15, and thus 

having a cytoprotective role of reducing apoptosis (TGF-β16 induces the expression of genes essential 

for HO-1 suppression),  b) by inhibiting (reducing)12,17 the production of nitric oxide, TNF-α, IL-1β, 

and  IL-6  IL12 and prostaglandin E2 , c) by reducing the ability of phagocytes to consume oxygen 

and thus inducing an oxidative burst to these cells12, and finally d) by being the only haloamine that 

neutralizes H2O2 at the site of inflammation18.    

Due to these inter-related biological effects of N-Bromotaurine noticed in inflammation, we have 

conducted a study to show the anti-oxidant–biological effect of N-Bromotaurine on cancer cell 

proliferation. The effect of N-bromotaurine was tested on : a) a multistage mouse skin carcinogenesis 

model19, b) on a set of lung cancer cell lines, c) on a set of breast cancer cell lines and d) on an 

assortment of important but distinct cancer cell lines, namely,  the prostate cancer cell line, PC3, the 

highly resistant hepatocellular cancer cell line, Hep-G2, and the cervical cancer cell line, HeLa. The 

overall effect of N-Bromotaurine, in all cancer systems tested, was found to be a highly significant 

anti-cancer cell inhibition of proliferation.  

Knowledge of clinical use of N-bromotaurine to treat inflammatory skin disorders of acne vulgaris17,18,22, and psoriasis 

(unpublished data) reveal that a concentration of 3,5mM for topical use shows not significant toxicity side effects with 

marked improvement of symptoms. In this study, literally in all cancer cell systems studied, the anti-proliferative effect of 

N-Bromotaurine even at concentrations of up to 6mM, was evident in both murine and human cancer cell lines. In the 

mouse skin carcinogenesis model, that resembles more the topical use of inflammatory skin disorders, both the 

immortalized but benign20 and the malignant cell lines21 with invasive metastatic potential19 showed a marked anti 

proliferative effect at 6 mM of N-Bromotaurine presence, that became more evident at a concentration of 10 mM, and in a 

time and dose dependent manner reached to more than 85 % inhibition of proliferation especially for the spindle –like cell 

carcinoma derived A5 and CarB cell lines.  

 

One of the most important findings in this study, was that the Human Fetal Lung Fibroblast (HLF-1) cell line, which is a 

normal diploid cell line, showed to tolerate well 10 mM N-Bromotaurine presence, whereas the malignant cell lines A549 

and CRL 5935 were inhibited by more than 20 % at the same concentration.  

 

The same anti-proliferative effect was noticed on a diverse group of cancers, prostate, cervical and also very importantly 

on breast and hepatocellular carcinoma cell lines that are considered to represent highly invasive carcinomas with 

increased chemoresistance23 to anti cancer agents. These results indicate for NF-kB oncogene, IL8 pathway involvement.  

 

The overall significant anti-proliferative effect on an extended range of cancer type cell lines by N-Bromotaurine even at 

concentrations that are not toxic to normal cell lines, as the HLF-1 is, raises the possibility for further research 

experimentation to investigate the anti-cancer effect of this compound as of crucial importance for cancer research.  
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