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A The Al z h e i dis@asedAD) epidemic continues its relentless advance, affecting over 400 million people
worldwide.

A The main pathological features of AD are amyloid-b ( A bdeposition and tau protein fiber tangles,
accompanied by neuroinflammation, which ultimately lead to cognitive dysfunction.

A AD is intricately linked with a dysbiotic alteration of gut microbiota, marked by an elevation in pro-
inflammatory phyla and a reduction in anti-inflammatory phyla, coupled with modifications in microbial
metabolite compositions, including short-chain fatty acids (SCFAs), branched-chain amino acids, and bile

acids.
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A Time-restricted feeding (TRF) is a safe and effective fasting regimen that limits food intake to 8-10 h a day

without limiting the amount of food and nutrients consumed.

A The effects of TRF on physiological functions have been extensively studied in both clinical and animal

models, with findings showing that TRF can reduce body weight and improve glucose tolerance,

regardless of whether caloric intake is explicitly reduced.

A TRF exerts profound effects on altering gut microbiome and microbial metabolites, predominantly

observed in animal models and limited human trials.



Introduction

A Could TRF improve AD-related pathological
features and cognitive impairment?
A Are gut microbiota/metabolites/receptors involved

In mediating this process?




TRF clinical trial
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TRF enhances cognitive status in AD patients
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A A 4-month small population TRF clinical intervention trial was conducted to assess its impact on cognitive
functions in AD patients (n = 9). Cognitive function tests demonstrated that TRF significantly enhanced the
montreal cognitive assessment (MoCA) scores of AD patients, particularly in areas of executive function (p <

0.05), underscoring the mitigating impacts of TRF intervention on cognitive impairment in AD patients.
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enhanced  cognitive
memory function in both AD
patients and AD mice.

TRF significantly mitigated the
pathological manifestations of
AD by the

recruitment of microglia around

promoting

A b plagues and concurrently
reducing A b deposition and

neuroinflammation.



Integrated multi-omics analysis

A Hippocampal transcriptome revealed
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Integrated multi-omics analysis
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A 16S rRNA gene sequencing and

metagenomic sequencing
demonstrated TRF intervention failed

to change metagenomic functional

pathway richness. However,
Akkermansia muciniphila and B.
pseudolongum  were the  most
abundant bacteria and were

significantly enriched by TRF in AD
mice.

Correlation analysis of multiple omics
and behavioral indicators showed PA
and B. pseudolongum had strong

correlations with cognition.



Gut microbiota depletion eliminates the beneficial effects of TRF
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Colonizing B. pseudolongum ameliorates cognitive dysfunction in AD mice
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PA penetrates the blood-brain barrier and improves cognition
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A PA supplementation significantly enhanced cognitive function, reduced accumulation, and promoted the

recruitment of microglia to amyloid plaquesin AD mice.
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PA penetrates the blood-brain barrier and improves cognition
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Positron emissiontomography (PET)maging showed PA could enter the brain through the blood- brain barrier (BBB)

PET quantification confirmed that PA metabolic signals were significantly reduced in AD mice, especially in the

hippocampus, cortex, and striatum, however, PAtreatment significantlyincreasedthese signals

EnhancedPA metabolism signalsmitigated the progression of AD pathology by inhibiting JINKphosphorylation levels



Knockdown FFAR3 abolishes the neuroprotective effect of TRF
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A knockdown FFAR in the brain abolished the alleviation of TRFon cognitive impairment and AD pathological damage.
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A A case-control study has found

that the fecal PA level in AD

patients (n = 21) is significantly
lower than that in healthy subjects
(n = 20). The fecal concentration
of PA exhibited a positive
correlation with cognitive function.
TRF clinical trial has found that
increased fecal PA level was
significantly positively correlated
with  MoCA total scores and

specific cognitive domains

(including executive  function,

naming, attention, and language)



Summary

C A 4-month clinical intervention of TRF with 16 hours of fasting per day alleviated cognitive impairment in
AD patients.

C The beneficial effects of TRF on cognitive decline in AD may stem from an enhanced relative
abundance of B. pseudolongum and augmented PA, ultimately suppressing neuroinflammation and A b
deposition in the brain, in the gut microbiota-dependent manner. Knockdown of SCFAs receptor FFAR3
abrogated the positive impact of TRF on mitigating cognitive dysfunction.

C A significant association between PA and cognition status was demonstrated in a case-control study.

C Our findings open up new avenues for non-pharmaceutical intervention targeting gut microbiota and its

metabolites, especially Bifidobacteria and PA, for neurodegenerative diseases.
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