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Abstract

Background: Obesity and higher adiposity in midlife are recognized as contributors
to Alzheimer disease (AD). Neurodegeneration in AD is at least partly mediated by
vascular compromise and brain hypoperfusion. In this study, we aimed to investigate
the associations between BMI and abdominal visceral and subcutaneous adipose tissue
(VAT, SAT) and brain cerebral blood flow (CBF) in cognitively normal midlife individuals.
Method: A total of 66 middle-aged cognitively normal adults (age: 49.86+5.99 years,
females: 66.7%, obesity (BMI of 30 kg/m2 or higher): 51.5 %, BMI: 31.72+6.96
kg/m2) underwent abdominal and brain MRI. Using an in-house Matlab program,
abdominal VAT and SAT were automatically segmented followed by manual editing. A
3D Pseudo-Continuous Arterial Spin Labeling (pCASL) sequence, with a single post-
labeling delay of 2.025 s, was used for assessing CBF. SPM12 was used to generate ASL
absolute CBF (aCBF) maps with a single compartment model, co-registered to the gray
matter segmentations, and normalized to MNI space, followed by spatial smoothing.
Using AAL3 atlas and Matlab, region of interest masks were created for amygdala,
hippocampus, posterior cingulate, precuneus, parahippocampal, medial orbitofrontal,
and middle temporal cortices and applied to absolute CBF (aCBF) maps. The aCBF
differences between the obese vs. non-obese, high-VAT vs. low-VAT, and high-SAT vs.
low-SAT was assessed, with age and sex as covariates. Also, BMI, VAT, and SAT as
separate predictor variables, with age and sex as covariates, were used for voxel-wise
analysis.

Result: There was a lower whole-brain aCBF in the high-VAT (p=0.004) group and
obese (p=0.005) individuals, more prominently in the left middle temporal lobe
(p=0.002). No significant difference was observed in global and regional aCBF in the
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high-SAT vs. low-SAT groups. Voxel-wise analyses showed significantly lower aCBF
in association with BMI in temporal, occipital, and frontal lobe clusters after false
discovery rate correction.

Conclusion: Obesity and increased visceral abdominal fat are associated with a lower
cerebral blood flow, with a more prominent decrease in the middle temporal cortex, as
an AD-signature area, in cognitively normal midlife individuals. These findings highlight
the role of obesity, especially visceral obesity, in brain hypoperfusion and potentially
Alzheimer disease risk, as early as midlife.

Statistics: p-values adjusted for search volume
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Voxel-wise analysis for negative association between BMI and

Absolute CBF (aCBF) unit: L/100g tissue minute aCBF at threshold of 0.005
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