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Beta Glucan and Autoimmunity 
 
1. The Clinical Context 
●​ Pathology: Autoimmunity is driven by lost self-tolerance, aberrant T-cell activation (Th1/Th17), and 

autoantibodies. 
●​ Gut-Systemic Axis: Intestinal barrier dysfunction and microbiome dysbiosis allow antigen translocation, 

triggering systemic inflammation (e.g., T1D, RA). 
●​ Goal: Restore effector/Treg balance rather than broad immunosuppression. 

 
2. What Beta Glucan Actually Does 
●​ Bidirectional: Acts as a modifier; stimulates or suppresses inflammation based on structure and route. 
●​ Treg Induction: Oral yeast beta-glucans expand Foxp3+ Tregs and IL-10, countering Th1/Th17 pathogenicity. 
●​ Barrier Function: Attenuates paracellular hyperpermeability in human intestinal tissue. 
●​ Suppression: Specific formulations suppress pro-inflammatory T-cell subsets (CD4+PD-1+, CD8+TIM-3+), 

correcting the "universal immunostimulant" misconception. 
 
3. Why Structure Matters 
●​ Branching Dictates Outcome: Branched 1,3-1,6-beta-glucans (derived from yeast or Polyporus umbellatus) 

demonstrate protective effects in autoimmune models, whereas linear 1,3-beta-glucans (such as Curdlan) 
can exacerbate disease severity or trigger secondary autoimmunity. 

●​ The "Curdlan" Risk: Systemic exposure to Curdlan (linear beta-1,3-glucan) induces severe, fatal hyperacute 
autoimmune encephalomyelitis (EAE) and secondary Sjögren's syndrome in mice, driven by aggressive 
neutrophil infiltration and Th17 responses. 

●​ Component Specificity: In yeast cell walls, the beta-1,3-glucan component is associated with 
pro-inflammatory Th1 responses, while the mannan/beta-1,6-glucan fraction promotes anti-inflammatory 
Treg induction; enzymatic removal of the 1,3-component unmasks this regulatory potential. 

 
4. What the Evidence Shows 
●​ Type 1 Diabetes (Mice): Prolonged oral administration of purified yeast beta-glucan in pre-diabetic NOD mice 

significantly delayed hyperglycemia and suppressed insulitis, correlating with a shift in gut microbiota 
(increased Bacteroidetes, decreased Firmicutes). 

●​ Primary Sjögren’s Syndrome (Mice): Treatment with Whole Glucan Particles (WGP) reduced salivary gland 
lymphocytic infiltration and lowered pathogenic T-cell subsets (CD8+ TEMRA) in spleen and blood, showing 
efficacy comparable to hydroxychloroquine sulfate. 

●​ Rheumatoid Arthritis (Mice): Polyporus umbellatus polysaccharide (PUP) reduced synovial hyperplasia, 
pannus formation, and bone destruction in collagen-induced arthritis models by inhibiting NF-kB and 
Wnt/beta-catenin signaling pathways. 

●​ Psoriasis/PsA (Mice): Co-administration of 1,6-beta-glucan or 1,3-1,6-beta-glucan reduced the severity and 
prevalence of mannan-induced psoriasis and arthritis symptoms via a macrophage mannose receptor 
(CD206)-dependent mechanism. 

●​ Human Ex Vivo Data: Treatment of human PBMCs with specific yeast beta-glucan (ABBi16) induced regulatory 
cytokines IL-10 and IL-22 without stimulating the autoimmunity-associated cytokine IL-17. 

 
5. The Bottom Line 
●​ Oral Regulation: Oral intake of specific branched yeast beta-glucans reliably promotes an anti-inflammatory, 

Treg-dominant environment and reinforces gut barrier integrity in autoimmune models. 
●​ Systemic Risk: Systemic administration of linear beta-1,3-glucans can disastrously aggravate autoimmune 

pathology and should be strictly differentiated from oral, branched formulations. 


