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Abstract: [ Objective ] Based on the resting state functional magnetic resonance imaging to investigate the abnormal features of
the functional connectivity of resting brain neural network in the patients with primary insomnia, by using voxel-wise whole—brain
functional networks analysis of degree centrality (DC) for imaging evidence of neural mechanisms underlying primary insomnia.
[ Methods ] The resting state fMRI were performed in 59 PI patients and 47 age, education, and sex— matched normal healthy
subjects. Analysis of DC map changes between the two patient groups and the control group were performed by two sample t test.
(threshold at P < 0.05). [Results] Compared with the control group, the patients with PT showed significantly reduced DC value in
bilateral medial frontal gyrus (MFG) , bilateral anterior cingulate gyrus (ACG) , and right insula; and increased DC value in right
middle temporal gyrus (MTG), and left cuneus, (CUN), P < 0.05. [ Conclusion]Changes of DC value occurred in some region of brain
in the PI patient groups when compared with the control group. It was indicated that DC, as a novel resting—state fMRI parameter
in the voxel-wise whole—brain functional networks, might be an appealing alternative approach for further study on pathologic and
neuropsychological states of PI.
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Table 1 Demographics and clinical characteristics of all participants

PI group (n =59) Control (n =47) X/UIt value P value
Gender (M/F) 21/38 14/33 1.042 0.096
Age/(years) 39.3 +10.7 40.0 £ 9.1 0.382 0.704
Education 7.5+3.6 83+42 1.068 0.288
Head-motion mm 0.295 = 0.184 0.247 + 0.123 0.974 0.330
PSQI 124 +3.3 58+23 -11.638 0.000
SAS 51.8£10.8 427 +5.8 -5.222 0.000
SDS 554 +£89 44.1 6.1 -7.34 0.000

Values are represented as x £ s (min-max) ; HC, healthy control; PI: primary insomnia

*2 PIADCHEBRKHKEK

Table 2 Regions showing decreased degree centrality values in the patients

MNI coordinate (mm)

Regions Cluster size - P value
X Y A Maximum ¢

Right MFG/ACG 96 12 48 9 -4.0207 <0.05

Left MFG/ACG 31 -3 51 -3 -3.8011 <0.05

Right Insula 33 42 -24 21 -4.2514 <0.05

Negative ¢ value indicate the decreased degree centrality (DC value) of brain region in PI group. MFG: medial frontal gyrus, ACG: anterior

cingulate gyrus

*£3 PIADCHEEMAKEX

Table 3 Regions showing increased degree centrality values in the patients

MNI coordinate (mm)

Regions Cluster size - P-value
X Y Z Maximum ¢

Right MTG 35 60 3 -15 4.3805 <0.05

Left Precuneus/CUN 25 -6 -66 24 3.841 <0.05

Positive T value indicate the increased degree centrality (DC value) of brain region in PI group. MTG : middle temporal gyrus, CUN: cuneus
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3.175 4.251 -4.251 -3.175
Compared with normal control group, PI patients shows increased DC value (red) in Right middle temporal gyrus, and left cuneus, decreased
DC value (blue) in bilateral medial frontal gyrus, anterior cingulate gyrus, and right insula. (P < 0.05, FDR corrected )
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Fig.1 Decreased and increased degree centrality values in the IBS patients than HC
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