Evaluation of Gd(III) chelates of DOTA-type glycoconjugates as liver targeted MRI agents: studies on a Hep-G2 cell line, gamma scintigraphy and MRI of mice
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The development of new and more efficient contrast agents (CA) is an area of intense research We have developed Ln(III)–thioglycoconjugates of different sugars as potential liver MRI contrast agents for targeting the asialoglycoprotein receptor (ASGP-R) expressed on hepatocyte cells, which recognizes (-galactosyl residues.We will study the effect of valency, topology and sugar type on the liver ASGP-R targeting, using cell and animal models. Internalization of the 153Sm (III)-labelled thioglycoconjugates in ASGP-R expressing HepG2 cells and their biodistribution and pharmacokinetics in Wistar rats was studied using gamma scintigraphy. Some of the Gd(III)-thioglycoconjugate complexes were studied as MRI CAs by imaging mice at 7.0 T.
The radioligand [153SmDOTAGal2] is taken up by Hep-G2 cells, reduced to 50% after 120 min in the presence of an excess of ASPG-R blocker asialofetuin. Biodistribution, scintigraphic images and time-activity curves at various regions of interest of Wistar rats injected with 153Sm(III)-DOTA-X (X = Gal, Gal2, Gal4, Lac2 and Glc2) show strong liver uptake for all cases except Glc2, which lasts more than 24 h for Gal4. This uptake is strongly blocked (90%) by co-injection of an excess of asialofetuin. Pharmacokinetics of the MRI CAs was analyzed by the time course of signal intensity of several ROIs (liver, kidney medulla, kidney cortex and muscle), during T1 weighted spin echo MRI experiments in mice with GdDOTALac2 and GdDOTAGal2, and compared with GdDTPA (Magnevist). The liver-to-kidney cortex contrast ratio caused by the glycoconjugates is comparable but not better than that induced by GdDTPA.
Despite the specific uptake via the ASGP-R and good scintigraphic imaging performance of the galactose-bearing multivalent 153SmDOTA compounds, the animal MRI assessment of the Gd3+ chelates shows liver-to-kidney contrast effects similar to GdDTPA. This probably results from the high hydrophilicity of the complexes, which are quickly washed out from the liver, limiting their use as contrast agents for lectin-mediated molecular imaging. 
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