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Alzheimer’s disease (AD) is
a neurodegenerative
disease characterized by
the accumulation of
amyloid plaques (by β-
amyloid peptide), and
tangles of
hyperphosphorylated Tau
protein, leading to
inflammation and neuronal
death. The manifestation
and progression of AD vary
between sexes; women
represent two-thirds of
cases, exhibiting greater
hippocampal atrophy and
progression. At the
molecular level, women
present a higher burden of
toxic proteins, while men
present alterations in
inflammation and apoptosis
pathways. 

Post-mortem brain
proteomics identified 6,581
proteins, of which 2,344
met selection criteria (sex,
age, brain region, and
absence of Parkinson's
disease or multiple system
atrophy). Proteins were
grouped by sex and
diagnosis and analyzed
using WebGestalt to
identify neuronal pathways
associated with sex-
specific biological
differences. 

The results demonstrate a
dimorphism in symptomatic
AD, with women presenting
alterations in post-
translational processes
and neurotransmitter
metabolism, while men
present dysfunctions in
pathways of response to
hypoxia, signaling, and
neuroinflammation. These
distinct profiles indicate
that the pathological
mechanisms of the disease
vary between the sexes.
These findings reinforce
the need for sex-stratified
diagnostic and therapeutic
strategies.

In women, the main
alterations involved post-
translational modifications,
particularly gamma
carboxylation and
hydroxylation, along with
changes in tyrosine
catabolism. In men, PTK6
activation and HIF1A
stabilization were the most
prominent alterations,
representing a hypoxia-
adaptive response
associated with reduced
neuroinflammation and
potential β-amyloid
production.
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