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A multimodal imaging study on gadolinium deposition in the brain caused by the
contrast agent for MR imaging
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Recent reported studies showed that gadolinium (Gd) deposition in rodent
brain caused after successive administration of a gadolinium (Gd)-chelated contrast agent over few
weeks. Our study both used temporal magnetic resonance imaging (MRI) and an electron probe micro
analyzer (EPMA) to identify the deposited Gd in the regional brain of rats received the

administration. i i o o i
The microstructure image analysis of the brain tissues by EPMA revealed more detail information of

localization among Gd, Ca, and P _in the brain tissue structure than MRI. In addition, the results of
this study clarified the mechanism of GBCA migration in the brain in relation to the functionality

of aquaporin 4 water channels.
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Figure 1: In the element specific distribution maps focused on relatively those rich-
concentration area in cerebellar microstructure, higher matching rates between Gd and Ca,
i.e., lower matching rate with P, lead us to presume that the Gd complexes including Ca2+-
binding protein® such as calexcitin* constitute Gd deposits which contribute to the observed
contrast enhancement in follow-up MRIs.
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Figure 2: Representative visualization of the sequential CSF ISF exchange by contrast
enhanced MRI in the rat brain.
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Figure 3: Comparing the hemispheric differences in representative calculated brain

images between the intact and the unilateral carotid ligation mice.
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