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[ Abstract]

characterized by impaired memory and many other cognitive functions. However, the pathophysiological

Alzheimer’s disease (AD), a progressive neurodegenerative disease, is clinically

mechanisms underlying the disease are not thoroughly understood. In recent years, using functional
magnetic resonance imaging (fMRI) as well as advanced graph theory based network analysis approach,
several studies of patients with AD suggested abnormal topological organization in both global and regional
properties of functional brain networks, specifically, as demonstrated by a loss of small - world network
characteristics. These studies provide novel insights into the pathophysiological mechanisms of AD and
could be helpful in developing imaging biomarkers for disease diagnosis. In this paper we introduce the
essential concepts of complex brain networks theory, and review recent advances of the study on human
functional brain networks in AD, especially focusing on the graph theoretical analysis of small - world
network based on fMRI. We also propound the existent problems and research orientation.
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Figure 1 Representation of a network as a graph G(V, E). In
the case of a graph, black dots represent the vertices, and the
lines connecting the dots represent the edges. This network
includes 7 vertices and 9 edges (V =7, E=9), indicated by G (7,
9). The clustering coefficient of a vertex is the likelihood that its
neighbours are connected. For vertex i, with neighbours a, b, ¢,
and d [k(i) = 4], it includes three edges between neighbours [e(i) =
3], the clustering coefficient is defined as Ci = 2e(i)/ {k(i) [k(i) -
1]} = 0.50. The shortest path between vertices i and j consists of
two edges (Lij =2), indicated by the thick lines
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