Beta Glucan and Longevity / Anti-Aging

1. Structure and Recognition

Beta glucans are beta-linked glucose polymers; branching, molecular weight, and solubility vary by source (yeast, fungi, cereals,
seaweed).

Act as PAMPs recognized by innate immunity, initiating salutogenic responses that favor health maintenance over disease
progression.

Key receptors: Dectin-1 (particulate binding and phagocytosis), Complement Receptor 3 (CR3; primes cytotoxic responses), plus
lactosylceramide and scavenger receptors that support clearance and signaling.

2. Immunomodulatory Mechanisms

Immune Resilience (IR): balanced state of high immunocompetence with low basal inflammation; linked to longer healthspan and
lifespan.

Trained immunity: epigenetic reprogramming of innate cells enhances readiness while avoiding chronic overactivation.

Cytokine modulation: context-dependent tuning of IL-1, IL-6, IL-10, IL-12, IFN-gamma, TNF-alpha to contain inflammatory stress
without suppressing host defense.

GALT engagement (oral forms): boosts mucosal and systemic immunity; improved vaccine responses are observed in resilient
profiles.

3. Clinical and Therapeutic Applications

Healthy aging: optimal IR profiles (SAS-1high—-MAS-1low) associate with lower midlife mortality hazards and better recovery after
inflammatory stress.

Neurocognitive aging: resilient profiles link with brain-health transcripts (e.g., LRRN3) and lower degenerative burden.
Cardiometabolic aging: resilient profiles correlate with fewer incident cardiovascular events amid inflammaging.

Vaccine responsiveness: pre-existing IR status predicts stronger neutralizing antibody responses in respiratory infections.
Everyday function: reduced infection burden and faster convalescence translate to preserved capacity and healthspan.

4 Safety and Challenges

Preparation specificity: biological effects depend on source, branching, and molecular weight; use well-characterized preparations.
Dosing and route: oral vs. topical vs. parenteral forms have distinct kinetics and targets; align with evidence for the intended
outcome.

Airway sensitivity: avoid inhalational exposure to particulate glucans in susceptible individuals.

Mechanistic mapping: IR is multi-factorial (e.g., TCF7-centered T-cell networks); glucans are one lever within broader
anti-inflammaging strategies.

5 Summary Takeaway

Beta glucans can support longevity by bolstering immune resilience: strong defenses with restrained baseline inflammation.
Maintaining IR helps counter the pathogenic triad of inflammaging, immune aging, and cellular senescence that accelerates
biological aging.

For anti-aging aims, pair quality glucan preparations with lifestyle and clinical strategies that reduce inflammatory stress during
midlife.



