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Abstract

This study aimed to investigate resting-state functional connectivity (FC) alterations in patients with
organic mercury poisoning (Minamata disease: MD). We included 14 MD patients (6 adult-type, 5 child-
type, and 3 fetal-type) and 39 healthy control subjects. All patients were certified as MD officially based on
the diagnostic guidelines issued by the Ministry of the Environment. Cerebellar disturbance was observed
in 10 of 14 MD patients and auditory disturbance in at least 5 of 14. 2D-echo-planar based-blood oxygen
level dependent (BOLD) and 3D-T1-weighted spiled gradient recalled echo (SPGR) sequences were
acquired using a 3.0-T imager (Discovery MR 750; GE healthcare, Milwaukee, WI, USA). Images were
processed using the functional connectivity Toolbox (CONN-Toolbox v.19.c) for Matlab R2019b
(MathWorks, Natick, MA, USA). ROI-to-ROI analysis based on 132 ROIs and graph analysis were
performed on temporally concatenated data of the whole subject. ROI-to-ROI FC and graph parameters were
compared between two groups using independent t-tests with age and gender as covariates (p-FDR <0.05).
There was no statistical significance in age and gender between the two groups. ROI-analysis showed FC
alterations in the following pathway; decrease in caudate nucleus/hippocampus—cerebellum pathway and
occipital lobe—temporal lobe (including Heschel gyrus) pathway: and increase in cerebellar hemisphere—
occipital lobe pathway and temporal lobe—globus pallidum pathway in the MD group. Graph analysis
showed an increase in average path length and decrease in global efficiency, degree, and cost based on the
Heschel gyrus (primary auditory area) as hub node in the MD group. Alterations in FC involving the
cerebellum and temporal gyrus including the Heschel gyrus (primary auditory area) were observed in MD
patients. Functional disruption observed on resting-state fMRI may be associated to the clinical
manifestations.
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