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Alteration of epithelial cancer cell toward mesenchymal phenotype 

(epithelial-to-mesenchymal transition; EMT) has been shown to potentiate tumor 

aggressiveness by increasing cancer cell metastasis. Herein, the present study 

demonstrates the effect of triclosan, a widely used antibacterial agent found in 

many daily products, in enhancing the EMT in aggressive anoikis resistant human 

lung cancer cells. EMT was long known to increase abilities of cancer cells to 

increase migration and invasion as well as tumorigenicity of cells. The present 

study reveals that treatment of the anoikis resistant cells with triclosan at the 

physiologically-related concentrations significantly decreased cell to cell adhesion 

which is a dominant characteristic of cell undergoing EMT. Importantly, western 

blot analysis revealed that triclosan-treated cells exhibited decreased E-cadherin, 

while the levels of EMT markers, namely N-cadherin, vimentin, snail and slug were 

found to be significantly up-regulated, indicating mesenchymal phenotype of 

cells. Also, EMT-induced by triclosan treatment increased the colony number of 

the cancer cells assessed by tumor formation assay. Furthermore, EMT-induced by 

triclosan treatment was accompanied by the activation of focal adhesion 

kinase/ATP dependent tyrosine kinase (FAK/Akt) and Ras-related C3 botulinum 

toxin substrate 1 (Racl) which enhanced ability of the cells to migrate and invade. 

เท conclusion, this study demonstrated that triclosan may potentiate 

tumorigenicity and motility of anoikis resistant human lung cancer cells via the 

process of EMT. As mentioned capabilities are required for success in metastasis, 

the present study provides the novel toxicological information and encourages 

the awareness of triclosan use in cancer patients
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GTP = guanosine triphosphate

h = hour, hours

H+ = hydrogen ion

HRP = horseradish peroxidase
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rnTOR
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OD
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pAkt

pFAK

PDK1

PI

PI3K

PIP2

PIP3

= immunoglobulin G 

= international unit 

= kilo dalton

= mitogen-activated protein kinase 

= mesenchymal-epithelial transition 

= methylated DNA-binding domain 

= minute (ร)

= milligram (ร)

= milliliter 

= millimolar

= matrix metalloproteinases 

= mammalian target of rapamycin 

= mammalian target of rapamycin complex 1 

= mammalian target of rapamycin complex 2 

= 3-(4,5-Dimethylthiazol-2-yl)-2,5-diphenyltetrazolium bromide 

= sodium ion 

= sodium chloride 

= nanometer (ร)

= non-small cell lung cancer 

= optical density

= outer mitochondrial membrane 

= cellular tumor antigen p53 

= phosphate-buffered saline

= phosphorylated adenosine triphosphate dependent tyrosine 

kinase

= phosphorylated focal adhesion kinase 

= phosphoinositide-dependent kinase-1 

= propidium iodide 

= phosphatidylinositol-3 kinase

= polyhydroxyl- phosphatidylinositol (4,5)-bisphosphate 

= phosphatidylinositol (3,4,5)-trisphosphate
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PKB = protein kinase B

PPARa = peroxisome proliferator-activated receptor alpha

pro-MMPs = pro-matrix metalloproteinases

PUMA = p53 upregulated modulator of apoptosis

Racl = Ras-related C3 botulinum toxin substrate 1

RhoA = Ras homolog gene family, member A

Ras = rat sarcoma

RPMI = Roswell Park memorial institute’s medium

5CLC = small cell lung cancer

SDS = sodium dodecyl sulfate

SE = standard error

Ser = serine

SF/HGF = scatter factor/hepatocyte growth factor

Src = sarcoma

T3 = triiodothyronine

T4 = thyroxine

t-Bid = truncated form of Bid

TBST = Tris-buffered saline, 0.1% Tween 20

TCS = 2,4,4’-trichloro-2’-hydroxydiphenyl ether

TGF-P = transforming growth factor beta

Tyr = tyrosine

ZEB = zinc finger E-box-binding homeobox

zo = zonula occludens
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