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Abstract: We present another paper in a series of studies on the effectiveness of preservation solutions
modified with bio-elements in protecting ischemic organs for transplantation. Bio-elements as com-
ponents of organ perfusion and preservation solutions can potentially increase the efficiency of graft
preservation. Macro- and micronutrients are involved in biochemical reactions and metabolic pro-
cesses of the cell. Many of them exhibit antioxidant properties, protecting against oxidative damage.
The aim of this study was to evaluate the effectiveness of manganese (Mn?*) and magnesium (Mg?>*)
as components of Biolasol solution. The study was conducted in a model of isolated porcine kidneys
collected from Polish Large White pigs. Approval was obtained from II Local Ethics Committee

ek Krakow: number 1046/2013. Kidneys were preserved through static cold storage (SCS) using Biolasol
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(control) and modified Biolasol (A: Mn2* /1 pg/L; B: Mg?* /1 ug/L and Mn?*/1 ug/L). Kidneys
were flushed with solutions after 48 h of storage. Potassium, urea, and creatinine concentrations
were highest in the Biolasol + Mn?* group after 48 h storage ([K*]: up by 50% vs. Biolasol and
119% vs. Biolasol + Mn?* + Mg?*; urea: up by 18% vs. Biolasol and 300% vs. Biolasol + Mn?* +
Mg?*; creatinine: up by 250% vs. Biolasol and 240% vs. Biolasol + Mn?* + Mg?*; p < 0.05). Protein
concentration was lowest in the Biolasol + Mn?* + Mg?* group (by 81% vs. Biolasol and 67% vs.

Functions of Isolated Perfused Biolasol + Mn2*; p < 0.05). The simultaneous introduction of Mn?* + Mg?* ions into the Biolasol
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composition improved renal function indices.

Keywords: magnesium; manganese; solution preservation; kidney

Academic Editor: Maria Emilia

Sousa

Published: 1 November 2022

Supplementary Materials: The following are available online at https://www.mdpi.com/article/
10.3390/ECM(C2022-13301/s1.

Publisher’s Note: MDPI stays neutral
with regard to jurisdictional claims in

published maps and institutional affil-

Author Contributions: Conceptualization, ER., B.D., and A.O.-C.; methodology, B.D. and A.O.-C,;
validation, A.O.-C.; formal analysis, A.O.-C.; investigation, A.O.-C.; resources, B.D. and A.O.-C.; data
curation, A.O.-C.; writing—original draft preparation, A.O.-C.; writing—review and editing, A.O.-C.;
visualization, A.O.-C.; supervision, A.O.-C. The author ER. died prior to the submission of this paper.
All authors have read and agreed to the published version of the manuscript.

iations.

Copyright: © 2022 by the authors.
Licensee MDPI, Basel, Switzerland.  Funding: This research was funded by the Medical University of Silesia in Katowice: No. PCN-1-
043/N/1/F.

This article is an open access article

distributed under the terms and  y,qtitutional Review Board Statement: All experimental procedures were carried out under the ap-

proval of the II Local Ethics Commission for Animal Experiments in Cracow, Poland (No. 1046/2013,
approval date: 4 June 2013).

conditions of the Creative Commons
Attribution (CC BY) license (https://

creativecommons.org/licenses /by /
40/). Informed Consent Statement: Not applicable.

Med. Sci. Forum 2022, 14, 30. https://doi.org/10.3390/ECMC2022-13301 https://www.mdpi.com/journal /msf


https://doi.org/10.3390/ECMC2022-13301
https://doi.org/10.3390/ECMC2022-13301
https://creativecommons.org/
https://creativecommons.org/licenses/by/4.0/
https://creativecommons.org/licenses/by/4.0/
https://www.mdpi.com/journal/msf
https://www.mdpi.com
https://orcid.org/0000-0002-5179-1370
https://ecmc2022.sciforum.net/
https://www.mdpi.com/article/10.3390/ECMC2022-13301/s1
https://www.mdpi.com/article/10.3390/ECMC2022-13301/s1
https://doi.org/10.3390/ECMC2022-13301
https://www.mdpi.com/journal/msf
https://www.mdpi.com/article/10.3390/ECMC2022-13301?type=check_update&version=1

Med. Sci. Forum 2022, 14, 30 20f2

Data Availability Statement: The data presented in this study are available on request from the
corresponding author.

Conflicts of Interest: The authors declare no conflict of interest.



