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About the cover

Type 2 diabetes mellitus (T2DM) is a globally prevalent
chronic metabolic disease that is closely associated with cognitive
decline and significantly increases the risk of dementia.
Anti-diabetic drugs such as glucagon-like peptide-1 receptor
agonists (e. g., liraglutide) and sodium-glucose cotransporter 2
inhibitors (e. g., dapagliflozin) have shown potential benefits in
improving cognitive function related to T2DM, while traditional
antidiabetic drugs such as acarbose are also used in combination
therapy when metformin is ineffective. Preliminary studies have
demonstrated that these antidiabetic agents may exert certain
improvements in cognitive function.

However, existing studies mostly focus on single agents or
animal models, and lack direct comparisons of the cognitive
effects of multiple drugs in T2DM patients. Moreover, the
underlying mechanisms remain unclear, particularly regarding
their impact on brain functional connectivity (FC), which warrants
further investigation. Previous evidence suggests that cognitive
impairment in T2DM may be associated with abnormalities in the
olfactory neural circuitry, and olfactory dysfunction may serve as
an early manifestation of neurodegenerative cognitive disorders.
Therefore, exploring FC in olfactory-related brain regions may
offer new insights for evaluating therapeutic efficacy and
uncovering underlying mechanisms.

In recent years, functional magnetic resonance imaging (fMRI)
has been widely used in brain function research in T2DM, with FC
indices reflecting the degree of coordination between different
brain regions. Compared with traditional analyses of localized
brain activation, FC provides a better depiction of integrative
changes at the network level of the brain. This study focuses on
olfactory-related brain regions and utilizes resting-state fMRI to
examine the effects of different anti-diabetic drugs on FC within
the olfactory neural circuitry in T2DM patients, aiming to provide
imaging-based evidence for mechanisms of cognitive decline.

This study combines a cross-sectional design with a
prospective, randomized, parallel-group, open-label clinical trial to
compare the effects of three anti-diabetic drugs- liraglutide,
dapagliflozin, and acarbose- on cognitive function and FC of
olfactory-related brain regions in T2DM patients, with a normal
control group as reference. Using the Automated Anatomical
Labeling atlas and Brodmann templates, 22 olfactory-related brain
regions were identified as regions of interest (ROIs), from which
gray matter density was extracted and FC between each ROI and
whole-brain voxels was calculated. For statistical analysis,
quantitative variables were compared between groups using
independent sample t-tests, and categorical variables were
analyzed using chi-square tests. Treatment groups were reassessed
at week 16, with paired sample #-tests applied to evaluate changes
before and after intervention, while intergroup differences were
compared using ANOVA analysis. The results showed that
liraglutide treatment significantly restored the compensatory
enhancement of FC between olfactory-vulnerable brain regions
and other areas of the brain in T2DM patients. This suggests that
liraglutide may exert neuroprotective effects by modulating the
olfactory neural circuitry, offering key imaging evidence for
understanding how anti-diabetic drugs may improve cognitive
function in T2DM. Please see text page 10.
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