Acarbose Mechanism & Sex-Specific Longevity

Mechanism of Action ITP Lifespan Extension Results

As an alpha-glucosidase inhibitor, Acarbose delays
complex carbohydrate (starches) digestion in the small

intestine. Males Females

This action prevents sharp post-meal blood glucose 1 6% — 22% 40/0 — 5%
spikes, extending healthspan.

Median Increase Median Increase

Data from the National Institute on Aging ITP reveals a stark
sexual dimorphism in longevity outcomes.

This difference suggests distinct metabolic or hormonal
processing pathways between sexes that are not yet fully
understood.

Sources: Harrison et al., 2019; Wu et al., 2022; Smith et al., 2019



Colonic Fermentation & Microbiome Health
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The Fiber-to-SCFA Pipeline

Undigested complex carbohydrates that bypass small
intestine absorption proceed to the large bowel.

e Fermentation: Colonic bacteria ferment these
fibers, acting as a critical metabolic engine.

e SCFA Release: This process releases Short-Chain
Fatty Acids (SCFAs) like Butyrate, Acetate, and
Propionate.

e  Microbiome Synergy: Favourably improves the
microbiome by promoting beneficial species like
Akkermansia muciniphila.
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Sources: Harrison et al., 2019; Lustgarten, 2024; Precision Anti-Ageing Guide, 2026



Metabolic Dysfunction as a Driver of Ageing

The Glycaemic Triangle of Decay Improving Longevity Outcomes

Rising glucose and insulin resistance are hallmark
downstream consequences of integrative system failure.

e Insulin Resistance: Muscle mass acts as the primary
glucose "sink"; its loss leads to resistance and frailty.

e  HbA1C Elevation: Chronic glycation damages the
vascular system, indicating a loss of homeostatic
redundancy.

e Plasma Glucose Spikes: Post-meal spikes trigger
inflammation and oxidative stress, accelerating
cellular senescence.

Healthspan Improvement Systemic Inflammation

Proven Link Reduced

Sources: Harrison et al., 2019; Acarbose Mechanism Update, 2026; Clinical Training Standards, 2026



Akkermansia Muciniphila & Metabolic Reset

The Healthspan Biomarker

Data from 2026 physician cohorts highlights Akkermansia
muciniphila as a crucial biomarker for longevity.

e  GLP-1 Trigger: Naturally stimulates hormone
release for appetite and glucose control.

e Metabolic Flexibility: Enhances the body's ability to
switch between carb and fat fuel sources.

e  Barrier Integrity: Strengthens the gut lining against
age-related inflammatory decline.

GLP-1 Release

Optimized

Insulin Sensitivity

+30%

Sources: 2026 Longevity Physician Cohort Study; Clinical Trials Archive



The Akkermansia & Butyrate Dynamics

Competitive Microbial Flux

Acarbose triggers significant shifts in microbiome composition, with
impacts on Akkermansia varying by diet.

° Dietary Dependency: On high-starch diets, a surge in complex
carbs expands starch-loving Bifidobacteriaceae.

° Competitive Pressure: These species can outcompete and
lower the relative abundance of Akkermansia muciniphila.

° Metabolic Impact: Despite lower abundance, systemic health
benefits are preserved through metabolic signaling.

Sources: Baxter et al.,, 2019 [1]; den Besten et al., 2013 [2]; Hamari, 2025 [3]

The Butyrate Advantage

Systemic Benefits: Butyrate directly activates G-protein
receptors, enhancing insulin sensitivity and metabolic
flexibility.



Akkermansia: The Longevity Sentinel

Age-Related Decline Strategies for Restoration

A youthful microbiome is characterized by high abundance of
Akkermansia muciniphila, which naturally declines with age as
the mucin layer thins.

e  Youthful State: Robust levels maintain gut barrier
integrity and metabolic health.

e Ageing Flux: Decline is associated with increased
inflammation and "leaky gut". e Pharmacological: Acarbose triggers significant

° Critical Threshold: Low levels correlate with colonic shifts that can favour Akkermansia.

metabolic dysfunction and frailty. e Direct Input: Oral supplementation or Faecal
Microbiota Transplant (FMT).

e Dietary: Polyphenols (pomegranates, walnuts) and
high-fiber intake.

Sources: Harrison et al., 2019; Precision Anti-Ageing Guide, 2026; Longevity Physician Cohort Study



