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Unsaturated fatty acids, such as linoleic acids, linolenic acid, and
eicosapentaenoic acid (EPA) are easily oxidized by exposure to temperature and
light in the presence of air to form unsaturated fatty acid hydroperoxides as
primary oxidation products. However, the catabolic rates of unsaturated fatty
acid hydroperoxides in the human body remain unknown. In this study, to
elucidate the effects of ingestion of lipid hydroperoxides in the human body,
ethyl esters of '°C-labeled EPA (*EPA-EE) and their hydroperoxides (*EPA-EE-
OOH), prepared via photo-oxidation of *EPA-EE, were administered to mice and
their catabolic rates were determined by measuring the expired '°CO, levels
using isotope-ratio mass spectrometry.

Although the catabolic rate of *EPA-EE-OOH was faster than that of *EPA-EE
in the mouse, there were no significant differences in the total amount of
catabolism between *EPA-EE-OOH and *EPA-EE. In particular, the rapid 3-oxidation
of *EPA-EE-OOH was similar to that of medium-chain fatty acids, such as
octanoic acid. Afterwards, the degradation products of EPA-EE-OOH were
analyzed under gastric conditions via gas chromatography/mass spectrometry.
It was shown that EPA-EE-OOH was decomposed into medium-chain fatty acids
and aldehydes via treatment with hydrogen chloride, indicating that EPA-EE-
OOH isomers formed during photo-oxidation were decomposed under acidic
conditions.

These findings support previous reports that dietary lipid hydroperoxides are
not absorbed in the intestine as lipid hydroperoxides, but as degradation
products. This is an important study that suggests that dietary lipid
hydroperoxides are decomposed during gastric digestion, to form medium-
chain compounds that are directly absorbed into the liver via the portal vein
and rapidly catabolized via -oxidation.



