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Background
Women are twice as likely to develop Alzheimer’s disease
(AD) as men1 and experience more rapid cognitive decline2.

Reproductive hormones does not fully account for this extent
of sex-dimorphic AD neuropathological responses5,6.

Does the gut microbiome composition contribute to
the sex-dimorphic AD neuropathological kinetics?

Many AD mouse models recapitulate such sex differences3,4.

Transferring AD gut microbiota to wild-type rats impaired
adult hippocampal neurogenesis (AHN) and memory7.
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Results
Female 5xFAD mice exhibit higher Aβ burden compared to males at the earliest analysis timepoint
and this sex dimorphism is sustained through adulthood.
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Male 5xFAD mice exhibit an earlier impairment in AHN in response to Aβ compared to females.3
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Significant sex-specific ASV differences emerge early in WT and 5xFAD mice
which coincides with the onset of plaque deposition and subsides with age.
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Significant and early sex differences
in gut- related metabolites.
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Conclusions
5xFAD mice recapitulate features of AD sex dimorphism, with earlier emergence and
higher Aβ burden in females.

The onset of plaque deposition coincides with major sex differences in the gut microbiome.
Male 5xFAD mice exhibit an earlier neurogenic niche vulnerability compared to females.

Distinction in circulating metabolites, some gut microbota-derived, are primarily driven by sex.

1 Moutinho S. Women twice as likely to develop Alzheimer's disease as men -but scientists do not know why. Nat Med. 2025.
2 Babapour Mofrad R, van der Flier WM. Nature and implications of sex differences in AD pathology. Nat Rev Neurol. 2019.
3 Sasmita AO, et al. Parental origin of transgene modulates amyloid-β plaque burden in the 5xFAD mouse model of Alzheimer's
disease. Neuron. 2025.
4 Wang J, et al. Gender differences in the amount and deposition of amyloidbeta in APPswe and PS1 double transgenic mice.
Neurobiol Dis. 2003.

References
5 Song W, et al. Gonadal hormones contribute to sex differences in behavior, pathology and epigenetic modifications in the 3×Tg-AD mouse model of Alzheimer's
disease. Biol Sex Differ. 2025.
6 Casali BT, et al. Sex chromosomes and gonads modify microglial-mediated pathology in a mouse model of Alzheimer's disease. J Neuroinflammation. 2025.
7 Grabrucker S, et al. Microbiota from Alzheimer's patients induce deficits in cognition and hippocampal neurogenesis. Brain. 2023.
8 Vriend EMC, et al. Machine learning analysis of sex and menopausal differences in the gut microbiome in the HELIUS study. NPJ Biofilms Microbiomes. 2024.
9 de la Cuesta-Zuluaga J, et al. Age- and Sex-Dependent Patterns of Gut Microbial Diversity in Human Adults. mSystems. 2019.

E-mail
asasmita@ucc.ie

X / Bluesky
@AOSasmita

Sex differences in the gut microbiome composition are
detected around the age of onset of AD in humans8,9.
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Age, sex, and AD drive differences in
microbiome composition.
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Female 5xFAD mice show lower microglial plaque association compared to males in the dentate gyrus.
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Sex primarily separates metabolite
profiles in WT and 5xFAD mice.
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Heatmap of ASVs significant for at least one pairwise comparison (FDR=0.05)

Heatmap of gut-related metabolites significant for
at least one pairwise comparison (FDR=0.05)
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