Changes in resting state networks and biochemistry in a mouse model of inflammatory pain
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Introduction

In a pilot rsfMRI/MRS study we investigated the effects of inflammatory pain, induced by complete Feud’s adjuvant (CFA), on resting state network
topology in the mouse brain. Networks were defined by interregional correlation of resting state fMRI timecourses. Additionally we measured the
influence of pain on the metabolism in prefrontal cortex (PFC) by MRS expecting a hyper-glutamatergic input to nucleus acumbens (NAc)'.

Methods

Resting state fMRI as well as MR spectroscopy was performed for 16 male, 8 weeks old C57BL6 mice. 8 of them were exposed to inflammatory pain
by an intraplantar hindpaw injection of CFA 48 hours prior to the measurement leading to a strong local inflammation with paw edema. Control
animals were treated with saline instead. MRS- and fMRI-data were obtained using a 9.4 T MRI-scanner (Bruker BioSpin, Ettlingen,Germany) and a
mouse brain cryogenic coil (20K). For fMRI an EPI-sequence was used ( TR/TE=1300/18 ms, flip angle=50°, 96x64 imaging matrix, 21 coronal
slices and FOV=17.28x11.52 mm?, slice thickness=0.4 mm, gap=0.1 mm, 400 acquisitions). Breathing and cardiac rates were recorded with a
temporal resolution of 10 ms. Before each functional measurement, a By-map was acquired to correct the EPI images. For normalization of the
functional data, a structural 3D-image was recorded. The data were further processed by realigning/unwarping (SPM8), movement correction (FSL
regfilt), filtering of physiological noise (respiratory and cardiac signal, Aztec), slice timing correction (SPMS), spatial normalization to Lehr-Dorr
atlas template (SPMS), filtering of CSF-signal (individual threshold masks), global signal regression (FSL regfilt) and band-pass filtering (0.01-0.3
Hz, AFNI). From the functional data, mean time courses of 27 anatomical regions were extracted and pairwise Pearson’s correlation coefficient
matrices were calculated and analyzed with the brain connectivity toolbox™ (BCT, toolbox for Matlab). By BCT several graph properties for
weighted undirected networks were calculated. To assure robust results the graph analysis was repeated for a range of thresholds (the percentage of
strongest connections entering the analysis for each animal) between 10% and 38%. Group differences of graph properties were examined by two
samples student’s T-test. MRS data were acquired by a PRESS-sequence (TR/TE=4000/10 ms) from a voxel in PFC (1.6x1.2x1.3 mm3).
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Mean ConchVs

olfactory bulbs (OB). Fig. 1 shows results for those regions yielding the most \
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properties of resting state networks and brain biochemistry can be an instrument to
further investigate the influence of acute and chronic pain on brain functionality.
Furthermore the influence of pain on MRS results lead to MRS as another possible
means of investigation.
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