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Study on the cytotoxicity of branched-chain fatty acid (13-methyltetra—
B g decancic acid) to human breast cancer cells
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Branched chain fatty acids have been shown to have anticancer effect. This study
describes the cytotoxic effect of 13-methyltetradecanoic acid (13-MTD) on breast cancer

cells and its mechanism actions.

Incorporation of wnusual fatty acids into cellular lipids of breast cancer cells and its
relevance to cell cytotoxicity was studied. Cytotoxicities of branched chain fatty acids were
stronger than those of cycloalkyl or hydroxy fatty acids. Thus, of the fatty acid studied,
only branched chain fa‘rty acids exhibited cytotoxicity against breast cancer cells. These
observations suggested that the branched carbon chain structure bears some relevance with
its cytotoxicity. Furthermore, concentration of the branched chain fatty acid in the
phospholipid correlated with the strength of cytotoxicity, suggesting that the cytotoxicity was
induced by the cellular accumulation of these fatty acids.

Incubation of breast cancer cells with 13-methyltetradecanoic acid (13-MTD) significantly
reduced the ["'CJ-acetate incorporation into free fatty acid and fatty acid esters, showing the
inhibition of fatty acid biosynthesis by this fatty acid. Examination of the steps of fatty acid
biosynthesis found that 13-MTD slightly inhibited fatty acid synthetase and acetyl-CoA
carboxylase, and significantly fhe glucose-6-phosphate dehydrogenase which was the main
NADPH generating system in breast cancer cells, The present study thus suggests that
13-MTD synthetically lowers the fatty acid biosynthesis by reducing the precursors, in
addition to its direct inhibitory effect on fatty acid synthetase.

Treatment of SKBR-3 cells with 13-MTD lowered the cell viability and induced apoptosis.
Proportion of 13-MTD in the glycerolipids increased to saturation level within 6 hours.
Triacylglycerol contained 13-MTD in higher concentration than ﬁllospholipid with positional
preference to sn-2.  13-MTD caused no changes in the caspase activity and its gene
expression. Furthermore, addition of caspase-inhibitor to culture medium did not prevent
the cells from the cytotoxic‘ity 0of 13-MTD. No-increase in the cellular calcium level was

also noted with 13-MTD treatment. However. 13:MTD disrupted the mitochondrial

infegrity in 4 howrs, and increased the nuclear translocation of apoptosis inducing factor.
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