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A Novel Mechanism of Genetic Mutation Independent Metal Tolerance in a
Multi-Hierarchical Terrestrial Organism Population Using High Precision XAFS

NAKAYAMA, Shouta
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XAFS

In order to elucidate the mechanisms in terrestrial animals, where toxic
effects do not become apparent even after exposure to high concentrations of lead (Pb), we have
focused on the analysis of the chemical speciation of lead and sulphur and applied XAFS analysis at
the Large Synchrotron Radiation Facility in the field of environmental toxicology and achieved
results. For the first time, precise knowledge was obtained on the differences in lead forms in the
liver, kidney, heart, brain, lungs, spleen, muscle, stomach, small and large intestine contents and
faeces of wild rats, lizards, chickens and dogs, and on the changes in lead chemical forms when
absorbed into the digestive system and the body. The spectra were similar to those of lead bound to
thiol groups, reflecting the important role of the liver in the detoxification/excretion mechanism
of heavy metals via molecules such as glutathione.
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