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Abstract

Background: Gadolinium-based contrast agents (GBCA) differ in their potential to release gadolinium
[Gd (IID)], known to be toxic. Gadoteric acid (Gd-DOTA) is a macrocyclic GBCA, with a more stable
structure. After GBCA exposure, Gd (IIT) retention in red blood cells (RBC) and kidney has been reported
[1,2]. Nephrogenic systemic fibrosis, a severe condition found in renal disease patients exposed to GBCA,
is associated with decreased hemoglobin (Hb) levels [3]. Objective: To evaluate the long-term effects of
Gd (IIT) and Gd-DOTA exposure on erythropoietic function, using an animal model. Methods: In a long-
term study (20 weeks after exposure), male Wistar rats were divided in 3 groups (=10 each): exposure
to a single dose (0.1 mmol/kg) of Gd (III), of Gd-DOTA or vehicle (control). At the end of the protocol,
blood and renal tissue were collected; erythrogram was determined, and next-generation sequencing anal-
ysis was employed to evaluate differential gene expression of kidney tissue transcriptome. Results: Gd
(IIT) group presented significantly lower RBC and hematocrit values, and higher mean cell hemoglobin
concentration (MCHC) and a trend towards lower Hb levels; Gd-DOTA group presented trends to similar
changes, without reaching statistical significance. In both groups, down-regulation of HBA/ (encodes Hb
subunit alpha 1), HBB (encodes Hb subunit beta) and SLC44/ (encodes band 3, a transmembrane chlo-
ride/bicarbonate anion exchangerl, found in RBC and kidney) genes was observed. Conclusions: Single
exposure to free Gd (IIT) induced long-term down-regulation in erythroid-related genes that may underly
erythropoietic and erythrocyte disturbances, as suggested by less RBC and increased MCHC. Although
only alteration tendencies in these biomarkers were observed, exposure to Gd-DOTA showed the same
genes downregulation. Further studies are necessary to confirm gene expression data through qPCR, to
better understand the interplay between Gd (III) and erythropoiesis, and to evaluate Gd-DOTA safety.
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