
Beta Glucan and Infectious Disease

1. What is Beta Glucan?
• Glucose polymers linked by beta bonds. Structure and source determine solubility and bioactivity.
• Common types: beta-1,3 with beta-1,6 branches (yeast, fungi); beta-1,3 beta-1,4 (oats, barley); linear beta-1,3 such as

laminarin from algae.
• Branching generally increases water solubility; higher polymerization tends to decrease solubility.
• PGG-glucan is a purified, water-soluble yeast beta-glucan used in clinical research.

2. Beta Glucans as Immunomodulators
• Enhance reticuloendothelial function with emphasis on macrophages and neutrophils.
• Engage Dectin-1, CR3, and scavenger receptors to boost phagocytosis, oxidative burst, and cytokines such as IL-1b, IL-6,

IL-10, TNF-a, and IFN-b.
• Activate dendritic cells, increasing CD80 and CD86 and shaping adaptive responses; compatible with vaccine adjuvant roles.
• Support trained immunity, a durable enhancement of innate responses through metabolic and epigenetic reprogramming.

3. Mechanisms of Action
• CR3-mediated recognition of beta-glucan on pathogen surfaces drives adhesion-dependent respiratory burst via p38 MAPK

in neutrophils, even without phagocytosis.
• NF-kB and NF-IL-6 signaling in immune cells and fibroblasts elevate microbicidal functions and IL-6 expression.
• Arachidonic acid pathway involvement: prostaglandin E2 contributes to protection in intra-abdominal sepsis models.
• Trained immunity mechanisms include IL-1 signaling, IL-32 upregulation, and modulation of TBK1-related antiviral pathways.

4. Role of Beta Glucans in Infectious Disease
• Bacterial: Protection in models of Francisella tularensis and Pseudomonas pseudomallei; improved clearance and survival in

experimental sepsis; reduced Salmonella enteritidis invasion in chicks; enhanced resistance to Pseudomonas aeruginosa
burn wound infection.

• Viral: Improved survival against VEE and Rift Valley fever viruses; protection in H1N1 mice and H9N2 avian influenza chicks
with reduced lung viral titers and pathology; increased IFN-b and IL-6 in macrophages.

• Fungal: PGG-glucan pretreatment improves survival in Candida albicans challenges; beta-glucan-primed neutrophils
increase ROS and killing of C. albicans and C. glabrata.

• Parasitic: Monocytes trained with beta-glucan show enhanced control of Leishmania braziliensis via IL-32 and IL-1
dependent pathways.

• Adjuvant and clinical signals: Vaccine co-administration increases antibody titers and challenge resistance; in high-risk
surgery and trauma, PGG-glucan reduced infectious complications, antibiotic use, ICU stay, and infection-related mortality in
studies.

5. Broader Health Benefits
• Wound repair: Accelerates early healing with increased collagen deposition and fibroblast activity.
• Inflammation control: Modulates cytokine balance after burns and sepsis challenges.
• Agriculture: In piglets, dietary beta-1,3 1,6 glucan improves growth, phagocytosis, IL-2, and stress markers while supporting

disease resistance.

6. Practical Considerations
• Match structure to goal: branched beta-1,3 1,6 yeast glucans for infection risk reduction or adjuvant use; cereal beta-1,3 1,4

for metabolic aims.
• Quality: Select well-characterized preparations with verified purity, linkage, and molecular weight; prefer evidence tied to the

exact preparation.
• Dose and route: Oral daily support commonly 250-500 mg in studies; parenteral PGG-glucan used in surgical and trauma

trials; some viral models benefited from prophylaxis started days before challenge.
• Safety: Generally safe; avoid with transplant-related immunosuppression; consider potential NSAID interactions such as

indomethacin pending confirmation.

7. Summary Takeaway
• Beta glucans strengthen front-line antimicrobial defenses and can improve outcomes across bacterial, viral, fungal, and

parasitic challenges.
• Mechanisms span receptor signaling, trained immunity, and vaccine-adjuvant effects; benefits depend on the specific glucan

type and context.
• Use evidence-backed, well-characterized sources and align structure and route with the infectious disease objective.


