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Fig.1 Left forepaw electrical stimulation induced BOLD response of one rat in four consecutive slices
Positive BOLD responses (red/yellow) are observed in left forepaw areas of S1, S Il and left thalamus, while negative BOLD responses (blue) are
observed in bilateral CPu and other cortical areas. S1: Primary somatosensory area; S Il : Secondary somatosensory area; CPu: Caudate putamen; Tha:

Thalamus; Positive BOLD responses: red/yellow; Negative BOLD responses: bule; D: Dorsal; M: Medial; Slice thickness: 1 mm.
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Fig. 2 Correlation coefficient matrix of average resting-state BOLD time courses in the rat sensorimotor system
Results from 6 rats are averaged. The SC from visual system was included as a control. The lower triangular part of the graph displays the coefficient
according to the color bar on the right, and the upper triangular part (mirror image) of the graph tabulates the corresponding correlation coefficient

values. The strongest correlations are in intra-seneorimotor cortex and intrathalamic. The lowest correlations are in the CC.
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Fig. 3 The changes of (a) y,(b) A and (c) o for rat sensorimotor network at different threshold

Here, vy is significantly greater than 1 while A is near the value of 1 over the whole range of 7. o=y/A, which is typically >1. Error bars correspond to

standard error of the mean. 7: Threshold (correlation coefficient values).
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Study on Resting-State Functional Connectivity
of Rat Sensorimotor System"

XIA Yang, DONG Kai, LAI Yong-Xiu™, LUO Cheng, LEI Lei, YAO De-Zhong
(Key Laboratory for Neurolnformation of Ministry of Education, School of Life Science and Technology,
University of Electronic Science and Technology of China, Chengdu 610054, China)

Abstract In order to better understand functional connectivity of rodent brain, we analyzed the functional
magnetic resonance imaging (fMRI) data of the resting-state and forepaw electrical stimulation from lightly
anesthetized rat at 9.4 T using cross-correlation analysis. The results showed that the primary somatosensory cortex
(S1) and thalamus (Tha) were significantly positively activated, the caudate putamen nucleus (CPu) was
significantly negatively activated during forepaw stimulation. The higher connectivity bilateral intra-sensory/motor
cortices and bilateral intra- thalamus, but lower connectivity between sensory/motor cortex and thalamus were
found during the resting state. Synchronized low frequency fluctuation (LFF) was observed between functionally
related brain regions. In addition, the brain network of sensorimotor system showed small-world feature during
resting-state. These results suggested that rodents have some similar properties with human in functional separation
and integration during brain information processing, and strongly support the view that the underlying physiology

of CNS is conserved across mammalian species.

Key words fMRI, sensorimotor system, resting-state functional connectivity, low frequency fluctuation (LFF),
small-world network
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