Beta Glucan - Anti-inflammatory & Immunomodulatory Overview

1) Introduction to Beta Glucan & Anti-inflammatory
* Beta-glucans are D-glucose polymers with beta linkages; sources include fungi, yeast, seaweed, and cereals.
* They act as biological response modifiers, shaping innate and adaptive responses relevant to inflammation control.

* Clinical interest spans gastrointestinal inflammation, acute local inflammation, metabolic inflammation, and viral-disease tolerance
models.

2) Beta Glucans as Immunomodulators
* Recognized as PAMPs and engage pattern-recognition receptors including Dectin-1, CR3, and macrophage mannose receptor.

* Activate neutrophils, macrophages, monocytes, NK cells; effects include phagocytosis priming, cytokine program shifts, and tissue
protection.

* Dectin-1 signaling is required for beta-glucan-induced granulopoiesis in a viral infection model; trained cells can contribute
anti-inflammatory IL-10.

3) Mechanisms of Action
* Receptor signaling cascades (e.g., Syk-CARD9 from Dectin-1; CR3 pathways) modulate NF-kB and MAPK to rebalance cytokines.

* Macrophage polarization and metabolism: Whole Glucan Particulates can repolarize M2-like macrophages toward mixed profiles with
TNF-alpha, IL-6, IL-1beta and concurrent IL-10 increases.

* Barrier and microbiome: in NEC and colitis models, beta-glucan interventions improved tight junction proteins and shifted gut
microbiota toward Lactobacillus enrichment.

* Drug delivery: beta-glucan nanoparticles can target macrophages and enhance bioavailability of anti-inflammatory actives such as
berberine.

4) Role of Beta Glucans in Anti-inflammatory Settings

* Colitis models: Pleuran reduced mucosal injury with luminal, intraperitoneal, and chronic oral regimens; oat beta-glucan lowered IL-1,
IL-6, TNF-alpha, and increased IL-10.

* Molecular weight matters: lower MW fractions from Ganoderma and oats often showed stronger cytokine suppression; higher MW can
add mucosal protection via viscosity.

¢ Acute inflammation: Aureobasidium pullulans oral beta-glucan dose-dependently reduced xylene ear edema and histologic
inflammation in mice.

Psoriatic arthritis model: protection was macrophage dependent and required the mannose receptor; beta-glucans did not induce
disease in wild-type mice.

5) Broader Health Benefits

* Metabolic inflammation: oat beta-glucan in obese mice reduced weight gain, improved hepatic steatosis, improved LDL-C and HDL-C,
and remodeled adipose stem cell niches.

* High-cholesterol diet inflammation: Ganoderma lucidum beta-glucan reduced multi-organ inflammatory histopathology.

¢ Viral infection tolerance: single-dose beta-glucan reprogrammed HSCs via Dectin-1 and type | IFN to yield regulatory neutrophils that
produce IL-10 and limit tissue damage.

6) Practical Considerations

* Preparation specifics drive outcomes: source, linkage pattern, conformation, and molecular weight alter receptor engagement and
clinical effect.

* Formulation and route: oral is most common; luminal or parenteral used in preclinical GI models; nanoparticle carriers can target
macrophages.

* Populations and safety: generally well tolerated; effects were neutral in healthy colon; immune-genetic edge cases exist in murine
strains.

* Documentation: specify source and MW,; avoid assuming interchangeability across yeast, mushroom, and cereal glucans.
7) Summary Takeaway
* Beta-glucans modulate inflammation by training innate immunity, reprogramming macrophages, and protecting tissues.

* Efficacy depends on structure and context: lower MW often improves cytokine control, higher MW may aid mucosal protection.



* For translational use, align preparation and route to the target tissue and inflammatory mechanism; consider synergy with delivery
systems.



