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Abstract 

Studies in mice using resting-state functional magnetic resonance imaging (rs-fMRI) have provided opportunities to 

investigate the effects of pharmacological manipulations on brain function and map the phenotypes of mouse models of 

human brain disorders. Mouse rs-fMRI is typically performed under anaesthesia, which induces both regional suppression 

of brain activity and disruption of large-scale neural networks. Previous comparative studies using rodents investigating 

various drug effects on long-distance functional connectivity (FC) have reported agent-specific FC patterns, however, 

effects of regional suppression are sparsely explored. Here we examined changes in regional connectivity under six 

different anaesthesia conditions using mouse rs-fMRI with the goal of refining the framework of understanding the brain 

activation under anaesthesia at a local level. Regional homogeneity (ReHo) was used to map local synchronization in the 

brain, followed by analysis of several brain areas based on ReHo maps. The results revealed high local coherence in 

most brain areas. The primary somatosensory cortex and caudate-putamen showed agent-specific properties. Lower 

local coherence in the cingulate cortex was observed under medetomidine, particularly when compared to the 

combination of medetomidine and isoflurane. The thalamus was associated with retained local coherence across 

anaesthetic levels and multiple nuclei. These results show that anaesthesia induced by the investigated anaesthetics 

through different molecular targets promote agent-specific regional connectivity. In addition, ReHo is a data-driven 

method with minimum user interaction, easy to use and fast to compute. Given that examination of the brain at a local 

level is widely applied in human rs-fMRI studies, our results show its sensitivity to extract information on varied neuronal 

activity under six different regimens relevant to mouse functional imaging. These results, therefore, will inform future rs-

fMRI studies on mice and the type of anaesthetic agent used, and will help to bridge observations between this 

burgeoning research field and ongoing human research across analytical scales.  
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Introduction 

Resting-state functional magnetic resonance imaging (rs-fMRI) is a popular translational fMRI approach to characterize 

whole brain activity in different species (Biswal, 2012, Pan et al., 2015). Rodent fMRI has been providing an increasing 

contribution to neuroscience research given the use of murine models in pharmacological studies (Shah et al., 2015, 

Shah et al., 2016) and the wide availability of transgenic mouse models (Shah et al., 2013, Grandjean et al., 2014b, Zhan 

et al., 2014, Haberl et al., 2015, Grandjean et al., 2016). These studies further help to translate preclinical findings to 

research on humans, and may help to link molecular events that are known to occur in these models to specific fMRI 

signatures found in both the models and human diseases. A major feature of rodent functional imaging has been the use 
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