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Introduction:

The aging process is often accompanied by cognitive alterations, collectively known as cognitive aging, which can lead to a decline in
functional capacity [1]. Normal aging is also accompanied by macro- and micro- structural changes in the brain, such as gray matter (GM)
and white matter (WM) atrophy [2]–[4], iron accumulation, and demyelination [5]–[7]. Microstructural changes in the brain are interconnected;
for instance, elevation in iron content is associated to demyelination, collectively contributing to synaptic density loss and brain atrophy [8]–
[10]. Therefore, a comprehensive examination of these concurrent brain microstructural properties with respect to cognitive aging is
imperative. This exploration can reveal regions in the brain that undergo changes at an earlier stage, potentially serving as early indicators
preceding the onset of cognitive issues.
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Methods:

This study investigates the association between cognition and various brain micro- and macro-structural properties, as assessed by
multiparametric quantitative MRI maps, in healthy older adults (baseline: n=101, 31.68% male, follow-up: n=67, 32.84% male). Participants
underwent cognitive assessments at baseline and after 2 years, resulting in composite scores for attention, executive function, and memory.
The preclinical Alzheimer's cognitive composite (PACC5) was calculated for all participants [11]. Quantitative MRI data were obtained at
baseline using a multiparametric mapping protocol. The association between cognitive composite scores and tissue properties, both at
baseline and for the rate of cognitive decline over 2 years, was tested using univariate and multivariate general linear models.

Results:

The univariate analyses conducted at baseline revealed several significant associations between cognition and brain structural properties.
Executive function showed a positive correlation with GM volume in the cerebellum, while memory exhibited positive associations with
myelin content in the cerebellum and hippocampus. GM iron levels were linked to lower memory scores in the right insula. A significant
positive correlation emerged between WM myelin content and PACC5 in the left middle temporal region. Conversely, higher iron levels in the
medial orbitofrontal cortex were associated with smaller PACC5 values. Results from the univariate regression analysis are presented in
Table 1. As illustrated in Figure 1, the multivariate regression analyses at baseline revealed significant associations between executive
function and the combination of macro- and microstructural changes in the cerebellum, as well as between memory and combined changes
in the cingulate gyrus and insula (See Table 2 for detailed results). Finally, multivariate regression did not reveal any significant correlations
between the different maps and the rate of decline in cognition. Moreover, it is important to note that, throughout the study duration, we did
not observe a decline in cognition among the subjects.

   ·Statistical parametric maps (SPM) for the multivariate regression analyses within gray and white matter.

https://files.aievolution.com/prd/hbm2401/abstracts/abs_2634/Figure1.png
https://files.aievolution.com/prd/hbm2401/abstracts/abs_2634/Figure1.png


23/01/2024 11:13 OHBM

https://ww6.aievolution.com/hbm2401/index.cfm?do=abs.viewAbs&subView=1&abs=2634 3/5

   ·Univariate and multivariate regression results at the baseline
 Conclusions:

In summary, these findings highlight the intricate connections between cognition and brain micro- and macro-structural properties in aging,
with a particular emphasis on the role of the cerebellum in cognitive aging. However, a more prolonged study is needed to further explore
the association between the decline in cognition and concurrent changes in the brains.
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