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Table 1 Comparison of general data between two groups

HERE/([M(Pys,Prs) ],4)

FBG/([M(P,;,P,;) ], mmol/L)

2 5 1%L % W/ (s, %)
MR 35 16 19 72.534+4.18
WEE 35 14 21 70.97+5.86

HZ/yMAE 0.233 1.506

Pl 0.629 0.137

16(15,18) 6.59(6.16,6.73)
16(14,18) 7.25(7.15,7.38)"
-2.864 7.196
0.811 <0.001

T ST 1) P<0.05.
Note: Compared with the control group, 1) P<0.05.
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VE: XL, 1) P<0.05.

Note: Compared with the control group, 1) P<0.05.
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Figure 1 Comparison of degree centrality between two groups
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ABSTRACT Objective: To analyze the changes in the topology of the brain glucose metabolic connectivity networks of patients
with type 2 diabetes mellitus (T2DM) combined with mild cognitive impairment (MCI). Methods: A total of 35 T2DM&MCI sub-
jects (observation group) and 35 healthy subjects (control group) were included from the Alzheimer's Disease Neuroimaging Initia-
tive (ADNI) database. Mini-mental state examination (MMSE) score, everyday cognition: the patient-reported memory (EcogPt-
Mem) score, everyday cognition: the study partner-reported memory (EcogSPMem) score, and fluoro-2-deoxyglucose (FDG)-posi-
tron emission tomography (PET) images of both groups were included from the ANDI database. FDG-PET images were normalised
to the Montreal neurological institute (MNI) spatial brain template by SPM 12 software. Using the cerebellum as reference area, stan-
dardized uptake value ratio (SUVR) of the anatomical automatic labeling (AAL) module brain regions of each subject was extracted
to construct the glucose metabolism connectivity brain network. GRETNA software was used to analyze the topological properties
of the brain network, including global efficiency, degree centrality, and node local efficiency. Spearman's correlation analysis was
used to analyze the correlation of differential brain area degree centrality with EcogPtMem score as well as EcogSPMem score, and
the correlation of node local efficiency with EcogPtMem score as well as EcogSPMem score. Results: Compared with the control
group, MMSE score of the observation group was significantly lower, EcogPtMem and EcogSPMem scores were significantly high-
er, and the differences were statistically significant (P<0.05). There was no statistically significant difference of the global efficiency
between the control group and the observation group (P>0.05). Compared with the control group, the degree centralities of the left
parahippocampal gyrus (P=0.005), left hippocampus (P=0.013), left subparietal marginal angular gyrus (P=0.031), left angular gyrus
(P=0.034), right angular gyrus (P=0.013), right subparietal marginal angular gyrus (P=0.044), and right parahippocampal gyrus (P=
0.024) of the observation group were significantly lower. The nodal local efficiencies of the left straight gyrus (P=0.028), left para-
hippocampal gyrus (P=0.044), left hippocampus (P=0.026), left subparietal angular gyrus (P=0.031), left angular gyrus (P=0.024),
right angular gyrus (P=0.004), right subparietal angular gyrus (P=0.039) decreased significantly. Correlation analyses showed that,
degree centrality of left hippocampal (r=-0.273, P=0.022) and left hippocampal parahippocampal gyrus (r=-0.341, P=0.004) were
negatively correlated with EcogPtMem score. The degree centrality of left hippocampal (»=-0.391, P=0.001), left hippocampal para-
hippocampal gyrus (r=-0.410, P<0.001), and right hippocampal parahippocampal gyrus (r=-0.240, P=0.045) were negatively corre-
lated with EcogSPMem score. The nodal local efficiencies of the left hippocampal (r=-0.257, P=0.032), left parahippocampal gyrus
(r=-0.251, P=0.036), and right angular gyrus (r=—0.265, P=0.027) were negatively correlated with the EcogPtMem score. The nodal
local efficiencies of left hippocampal (+=—0.363, P=0.002) and left parahippocampal gyrus (r=-0.362, P=0.002) were negatively cor-
related with EcogSPMem score. Conclusion: The abnormal topological structure of brain glucose metabolic connectivity network in
patients with T2DM&MCI might be one of the reasons for the decline in memory, which could provide a reference for the exploring
of the neural mechanism of patients with T2DM&MCI.

KEY WORDS type 2 diabetes mellitus; mild cognitive impairment; degree centrality; nodal local efficiency; brain glucose meta-
bolism; network topology analysis
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