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and toxic concentrations analysed in frozen-hydrated samples
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Various transition metals are essential nutrients, but toxic at elevated concentrations. Many mechanisms
of metal uptake, transport, binding and sequestration are shared between animals (incl. humans), fungi,
plants and even bacteria, others are specific for one group. Analyzing metal distribution
(compartmentation) and speciation is a crucial step in revealing mechanisms of metal uptake, transport
sequestration, deficiency, toxicity and detoxification. The least artifact-prone techniques for this task all
belong to the field of X-ray spectroscopy, including EDX, PIXE, XRF and XAS. For minimizing
artifacts, element re-distribution and ligand exchanges inside the measured tissues have to be prevented.
The most reliable method for reaching this aim is measurement of shock-frozen, hydrated tissues. Ideally,
these samples are analyzed as bulk tissues, replacing physical thin sectioning by recording uXRF
tomograms [1-3]. In the ideal case the same samples can be analyzed by uXAS as well, allowing a direct
correlation between element distribution and local differences in speciation [1]. Depending on the
beamline, resolution of details even on the subcellular level is possible in such samples. In this talk, this
ideal case will be compared to related techniques of measurement, in particular SEM-EDX [4-7] and XAS
on powdered frozen-hydrated samples [8-12]. Alternative sample preparation techniques (e.g.
conventional freezing in liquid nitrogen, freeze-drying and freeze-substitution) will be discussed as well.
Differences between the techniques, especially in terms of artifact risks, will be highlighted.
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