Sex-Dependent Cerebrovascular Dysfunction In the
5XFAD Mouse Model of Alzheimer's Disease, Revealed
by Functional Ultrasound Power Doppler Imaging
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<Y TAKEAVAY Functional ultrasound reveals a strong female-specific cerebrovascular deficit in 5XxFAD mice, with up to ~45% reductions in cerebral blood volume, and not comparable
Impairment in males. These deficits are further unmasked and amplified during N,O challenge, indicating impaired cerebrovascular reactivity and reduced vascular reserve. Vascular changes track
with earlier and more severe memory impairment, supporting a link between sex-dependent neurovascular dysfunction and cognition in AD. fUS provides a sensitive, translatable platform for

longitudinal, sex-stratified vascular phenotyping and for testing vasoactive compounds to probe vascular reserve and therapeutic response in Alzheimer’s disease.

INTRODUCTION METHODS

Animals: 12-month males and females, 5xFAD
and WT were analyzed with fUS imaging across
three sequential stages. Power doppler was used
to estimate cerebral blood volume in the whole
coronal section (cerebrum) as primary

RESULTS

Representative power Doppler and Amyloid deposits

CONCLUSIONS

Cerebrovascular dysfunction is increasingly Vascular amyloid deposits in Female 5XFAD .

recognized as an early contributor to Alzheimer's
disease (AD), preceding synaptic loss and
cognitive decline by years. The neurovascular
unit plays a critical role in maintaining cerebral

Female 5xFAD mice exhibit pronounced
cerebrovascular dysfunction, with CBV reductions
of up to 45% in cortical and limbic regions.

« Vascular deficits are sex-dependent and are

perfusion, blood-brain barrier (BBB) integrity, and
neuronal function, and its disruption is thought to
accelerate neurodegeneration.2 The two-hit
vascular hypothesis proposes that impaired
cerebral blood flow and BBB dysfunction promote
amyloid-B (AB) accumulation, neuroinflammation,
and progressive neuronal injury.®.* Despite
growing evidence linking vascular dysfunction to

measurement. Other regions were analyzed as
descriptive. Statistics: Two-tailed Mann-Whitney
U; Hedges' g with Dbootstrap 95% ClI;
GenotypexSex permutation test. Histopathology
analysis of vascular structures and amyloid
deposits was performed at end points.

Cognitive performance difference by sex in 5XFAD
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5XxFAD mice presented amyloid deposition (4G8) surroundings of CD31 positive
structures (CD31) in parenchymal small vessels, and within muscle layers of larger

amplified during N,O challenge, consistent with
Impaired cerebrovascular reactivity.

Neurovascular abnormalities emerge during
disease progression and parallel earlier cognitive
Impairment in females.

Functional ultrasound provides a sensitive, whole-
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