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Exploring the changes in global topological properties of T2DM brain network structure based on
graph theory analysis
XU Shan, WANG Xu-yang, YANG Dong, YANG Yun, LIN Lin, SHEN Jing, ZONG Jian-guo, WU Jian-lin
(Deaprtment of Radiology, Affiliated Zhongshan Hospital of Dalian University, Dalian Liaoning 116001, China)

Abstract: Objective: To explore the changes in global topological properties of brain networks in type 2 diabetes melli-
tus (T2DM) patients and their correlation with relevant clinical indicators and cognitive function scores through diffusion spec-
troscopy imaging(DSI) and graph theory analysis. Methods: Twenty—seven T2DM patients with mild(T2DM group) who met the
diagnostic criteria and 19 healthy volunteers(HC group) who matched gender, age, and years of education were recruited. Mo-
CA, VFT, anxiety related scores, and clinical indicators such as fasting blood glucose, triglycerides, and high—density lipopro-
tein were measured using cognitive scales. All DSI scans were performed by a 3.0T MRI (Siemens, Magnetom Skyra), and the
whole brain structure network was constructed using DSI-STUDIO software to calculate the global network topology properties.
We analyzed the differences in global topological properties of brain networks between two groups of participants, using age
and gender as covariates. Spearman partial correlation analysis was used to evaluate the correlation between brain structural
network related characteristic parameters and clinical related indicators and cognitive scores in T2DM patients. A difference of
P<0.05 is statistically significant. Results: The small world coefficient, global efficiency, clustering coefficient, and rich club
coefficient (k=5, 15) of the T2DM group were lower than those of the HC group (P<0.05), while the feature path length of the
T2DM group was higher than that of the HC group(P<0.05). In addition, the rich club coefficient(k=5) is negatively correlated
with anxiety (r=-0.630, P=0.001), and the rich—club coefficient (k=15) is negatively correlated with FPG (r=—0.398, P=0.049).
Conclusion: The global transmission ability of small world coefficient, global efficiency, and clustering coefficient in T2DM
patients all showed a decrease accompanied by damage to fiber rich regions. Anxiety and changes in FPG may be associated
with global topological attributes.
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Figure 1. Whole—brain deterministic fiber tracking(Figure la). Whole—brain fiber density imaging(Figure 1b). Construction of brain white

matter networks(Figure 1c¢). Connectogram of structural brain network matrices(Figure 1d).
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Figure 2.

Global topological properties differences in T2DM patients and correlation with clinical parameters. Negative correlation be-

tween rich—club(k=5) and anxiety(Figure 2a). Negative correlation between rich—club(k=15) and FPG(Figure 2b).
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