IRSH Thulium spiked gel for internal standardisation in LA-ICP-MS bio-imaging:
quantitative elemental distribution of uranium in kidney tissue
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The quantitative analysis of trace metals in different organs or cellular structures is a topic of emerging interest for the assessment of toxicological risk. The kidney is recognized as
T e e a major site for uranium accumulation able to induce renal toxicity'?. Several studies have shown its heterogeneous distribution within the tissue finding areas (S3 segments in
the proximal tubule) of high uranium concentration (100-fold above mean renal concentration)3>. These studies were carried out employing high-energy synchrotron radiation X-
Fteormece pecromene o e avsevece o aacmancoon e e wcee 1@y fluorescence analysis (SR-XRF) whose reduced availability limits its daily use for routine analysis. In this work, mass spectrometry imaging (MSI) using laser ablation
inductively coupled plasma mass spectrometry (LA-ICP-MS) has been employed for mapping and quantifying uranium in histological tissue sections of mouse kidney. To the
author’s knowledge just a single work has been published recently for the semi-quantitative analysis of uranium in mice kidneys due to the lack of an appropriate internal
standard®. The quantitative monitoring of uranium at tissue level in kidney would facilitate the understanding of its action mechanism in renal toxicity. Therefore, this works
presents the development of a correction methodology based on doped gelatine with internal standard as an alternative to current methods’. In order to correct matrix effects,
lack of tissue homogeneity and instrumental drift, a thulium (Tm) spiked gel was prepared and deposited on the top of glass microscope slides. For quantification purposes,
matrix-matched laboratory standards were prepared from a pool of rat kidneys by spiking each level with different concentrations of uranium. The proposed analytical bio-
imaging approach was successfully applied for quantification of uranium of rat kidney samples.
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Bio-distribution and quantification of uranium in kidney tissue. How to do it?

The use of matrix-matched standards does not suppress the elemental fractionation In addition, the external calibration method needs the use of an internal standard (IS)

but it will happen similarly both in standards and samples. to compensate matrix effects as well as variations in ablated and transported mass and
instrumental drifts during analysis. Ideal IS should behave in a similar manner to the
analyte during the ablation process and in the ICP. Additionally, it must be in similar
concentration and homogeneously distributed within the samples and standard
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Preparation of uranium standard solution at a know concentration E i

v matrices.

Preparation of rat kidneys homogenate and divide it into aliquots
(blank + standards (minimum 3))
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Homogenates are spiked with the U standard solution and homogenized by vortex.
After, homogenates are filled in plastic histology moulds and kept at -20°C.
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Verification of uranium real concentration:
microwave assisted acid digestion + quantification by isotope dilution

Drying/setting procedure: 1h room temperature in flat surface (covered)
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Sala et al. demonstrated that the gelatines (20 pL droplet) with the most homogeneous 3 BEalBiEanmnal s =
element distribution was prepared from 10% m/v gelatine solution®. Therefore, based on 150
bibliographical references and LA-ICPMS homogeneity experiments, 10 % gelatine was
chosen for the stated purpose.

Homogenates are kept at Cryostat cutting at -20°C LA-ICPMS... Calibration curve obtained after the ablation of the
-20°C in histology moulds 16 um thickness matrix-matched standards
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It was taken into account that samples will be analysed by different analytical techniques. Therefore, a « general » S S
sample preparation was done in order to guarantee technical compatibility. However, the authors were aware of the . . . . . . . . . 5 5 - . .
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