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Studies on the Molecular Mechanisms of Nicotine-Mediated Breast Tumorgenesis in Taiwanese Women (1)
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Nicotine [3-(1-methyl-2-pyrrolidinyl)-pyridine], a major alkaloid in tobacco, has been implicated as playing a role in carcinogenesis.
Our previous study showed that cigarette smoking promoted inflammation-associated lung adeno-carcinoma formation in vivo and in
vitro, and MAPK plays an important role in this process. In the present study, we aimed to investigate whether NIC and its specific
nicotinic acetylcholine receptor (nAchRs) could stimulate breast cancer cell proliferation and tumour growth and the possible
mechanisms involved. We first demonstrated that the alpha5 and alpha9 nAchRs were detected in both the MCF-7 and MDA-MB-231
breast cancer cell lines. We further study the expression of the nAchR mRNA levels in breast tumour tissues collected from
over-hundred cases of breast cancer patients in Taiwan and found that the alpha9 subunit of the nAchR was more significant in
tumour tissue than in normal tissue. Western blotting analysis demonstrated that the Akt-regulated proteins were the major signalling
pathway that involved in breast cancer cell proliferation stimulated by NIC treatment. Constructively express alpha9-nAchR knock



down breast cancer cell line caused a similar result as treatment with LY294002, a Akt/protein kinase B (PKB) inhibitor, it was not
only blocked PKB down stream signal but also reduced the tumour formation and growth in vitro-soft agar assay and growth curve
and in vivo-mude mice tumour formation assay. Another important carcinogenic factor was found to be Estrogen (E2) which directly
bound alpha9-nAchR promoter binding site at -44 bp and produced more mRNA expression in breast can cell line. Thus, this study
provides evidence for a novel signalling route coupling the stimulation of alpha9 nAChR to the activation of PKB dependent manner,
which implied that the alpha9-nAchR may play some important role 3 involved in NIC-mediated breast tumour carcinogenesis.



