The Safety of Beta Glucan

1.

What is Beta Glucan?

Glucose polymers with B-glycosidic linkages; structure (1,3/1,6 vs 1,3/1,4), branching, and molecular weight drive solubility
and bioactivity.

Sources include yeast and fungi (3-1,3 backbones with -1,6 branches), cereals (3-1,3/1,4), algae (laminarin), and bacterial
exopolysaccharides.

Structure-function matters: fungal/yeast forms are more immunomodulatory; cereal forms mainly impact lipids and glycemia.

2. Beta Glucans as Immunomodulators

Recognized as PAMPs by PRRs including Dectin-1, CR3 (CD11b/CD18), and some TLRs.
Activate macrophages, monocytes, dendritic cells, and NK cells; modulate cytokines (e.g., IL-1p3, IL-6, TNF-a, IL-10).
Oral uptake via gut-associated lymphoid tissue; fragments trafficked by macrophages to RES and bone marrow.

3. Mechanisms of Action

Receptor signaling (Syk/MAPK/PI3K-Akt/NF-kB) enhances phagocytosis, oxidative burst, antigen presentation, and
Thl-skewing.

CR3 co-activation can augment antibody-mediated cytotoxicity; plant/dermal uses leverage barrier and wound-repair
pathways.

Metabolism: partial degradation in blood/liver/kidney; renal/urinary breakdown documented for lentinan prototypes.

4. Role of Beta Glucans in Safety

Preclinical oral safety: WGP-3-6 - no toxicity at 2000 mg/kg single dose (LD50 > 2000 mg/kg); 91-day NOAEL 100 mg/kg/day
in rats.

Mushroom extracts (Hericium): 90-day NOAEL 2000 mg/kg/day in rats; no treatment-related pathology.

Lasiodiplodan (B-1,6): 28-day 50 mg/kg/day in mice - no histopathology; glucose and transaminase reductions interpreted as
beneficial effects.

Parenteral soluble glucans: high single/weekly IV doses tolerated in animals; chronic dosing notable for splenomegaly
without systemic toxicity.

Human use: cereal B-glucans (oats/barley) long GRAS history; yeast/fungal preparations generally well tolerated in trials.

5. Broader Health Benefits

Metabolic: LDL-cholesterol and post-prandial glycemia reductions (cereal forms).
Oncology adjuncts: synergy with monoclonal antibodies; macrophage re-polarization toward tumoricidal phenotypes.
Mucosal/respiratory: improved salivary IgA and symptom scores in select studies; topical use supports wound repair.

6. Practical Considerations

General dosing seen in human studies: 250-500 mg/day orally for immune endpoints; pediatric courses ~100 mg/day;
parenteral regimens are protocol-specific.

Contraindications/precautions: avoid in transplant recipients on chronic immunosuppression; monitor with active autoimmune
flares; screen for mushroom/yeast allergies.

Infusion reactions: rapid IV lentinan linked to severe reactions - use slow infusions; monitor for pyrogenic responses.

Pharma contamination: B-glucans from cellulose filters/PPE can confound biologics - use validated assays (e.g., Factor
C-depleted LAL/Glucatell).

Product quality: specify source, linkage, molecular weight/branching, solubility, and contaminant controls; effects are
preparation-specific.

7. Summary Takeaway

Across acute and sub-chronic studies, -glucans show a wide safety margin orally and acceptable tolerability parenterally
when properly formulated and administered.

Clinical risk centers on context: route (oral vs 1V), immune status (immunosuppressed), and product quality (contaminants).
Choose evidence-matched preparations and dosing; integrate with standard care and pharmacovigilance.



