International Conference on X-ray Lasers (ICXRL) Switzerland, 08.-10.12.2020

Study of Sodium Depositions in Heart Interstitium Using Methods of X-ray
Absorption and Fluorescent Microscopy

l. Artyukovl, * G. Arutyunovz, M. Bobrov?, I. Bukreeva™*, 1, A. Cedola*, D. Dragunovz, R.
Feshchenko®, M. Fratini, A. Gianoncelli®, V. Mitrokhinz, A. Sokolovaz, A. Vinogradov1

1p.N.Lebedev Physical Institute RAS, 53 Leninsky Prospekt, Moscow, Russia
2 Pirogov Russian National Research Medical University, 1 Ostrovitianov St., Moscow, Russia
3 Moscow Regional Research and Clinical Institute (MONIKI), 61/2 Shchepkina St., Moscow, Russia
* CNR-Institute of Nanotechnology, 5 Piazzale Aldo Moro, Rome, Italy
> Elettra — Sincrotrone Trieste, S.S. 14, km 163.5 in Area Science Park, Basovizza-Trieste, Italy
email: iart@lebedev.ru

Until now there have been only indirect indications of the presence of sodium accumulations in
muscle and skin tissues that are beyond homeostasis control [1, 2]. Despite their osmotic
inactivity, such sodium deposits can effect on mechanical properties of the heart muscle impairing
its elasticity and leading to serious heart dysfunctions. In this work an accurate study of the
chemical composition of the heart muscle tissue at the cellular level was carried out using the
methods of X-ray absorption and fluorescence microscopy. The experiments were carried out on a
TwinMic X-ray scanning microscope [3] at ELETTRA synchrotron (Italy) with a resolution of about 1
pum.

Comparison of the obtained maps of intra- and extracellular sodium distribution in heart tissues of
different laboratory animals has resulted in the first experimental confirmation of the hypotheses
about the existence of deposited sodium states in the intercellular space.
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