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SRIXE and XANES Applied to Tissue Section Analysis
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The normal and cancerous tissue sections were investigated due to iron oxidation state determinations.
The previous measurements done at X26A microbeam line at the NSLS indicated the differences in both
elemental composition and iron oxidation state for normal and cancerous tissues. Therefore the
measurements were continued in order to rich statistics and prove the results obtained. The SRIXE
measurements were done using monochromatic beam at 17 keV and then the XANES measurements were
performed with the monochromatic beam scanned over the absorption K-edge of iron (7.1 keV) in the range
of ± 20 eV with the monochromator step of about 0.3 eV. The SRIXE spectra were collected for 300 s while
the XANES spectra were acquired 10 s per monochromator step. In both SRIXE and XANES measurements
the X-ray beam was focused down to 15 urn x 15 urn.

Trace element concentrations were calculated using external standards technique based on IAEA
standards; H-4 animal mussels and H-8 horse kidney. The XANES spectra were normalized to several
standards containing iron on different oxidation states. Those include: Synthetic Fayalite (Fe2SiO4: standard
for Fe(II)), pure Magnetite (F&OFeqO?: standard for the mixture of Fe(II) and Fe(III) with the ratio 1:2), and
pure Hematite (Fe2O3: standard for Fe(III)).

Almost all elements detected in the cancerous tissues were at higher concentration level in comparison to
non-cancerous tissues. Iron concentration level was much higher in cancerous tissues than in non-cancerous
ones. The zinc concentration levels were just opposite. For both types of tissues: kidney and prostate the
concentration level of zinc in non-cancerous tissue was higher by factor of 3 in comparison to cancerous
tissue. The XANES spectra analysis proved the appearance of iron on 3rd oxidation state in cancerous tissues
and the mixture of states was also observed. The results obtained proved that way the previous results and
mechanism of free radicals (FR) production in cancerous tissues. One of the way of FR production is
described by the Fenton Reaction which consists of two co-operative stages:

Fe++ +H2O2 >*OH + Off +Fe+++

O2* + Fe+++ • O2 + Fe+ +

• c

Figure shows both a histological view of a prostate tissue and iron distribution concentration level on that
section. Light points indicate high level of iron concentration.
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