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Reishi Mushroom 
 

Polysaccharide: (1→3)-β-D-glucan 
1. Recognition by Immune Cells: 

• Dectin-1 Receptor: The primary mechanism of action involves the (1→3)-β-D-glucans 
interacting with a specific receptor on immune cells called Dectin-1.    

• Pattern Recognition Receptor (PRR): Dectin-1 is a type of PRR, a protein on the surface of 
immune cells that recognizes specific patterns on pathogens.    

2. Immune Cell Activation: 

• Signal Transduction: When (1→3)-β-D-glucan binds to Dectin-1, it triggers a cascade of 
signaling events within the immune cell. 

• Cytokine Production: This signaling leads to the increased production and release of 
various cytokines, including:  

o Interleukin-1β (IL-1β): A potent pro-inflammatory cytokine. 

o Tumor Necrosis Factor-alpha (TNF-α): An important pro-inflammatory cytokine.    

o Interleukin-6 (IL-6): Involved in inflammation and immune responses.    

3. Enhanced Immune Response: 

• Macrophage Activation: The released cytokines, particularly IL-1β and TNF-α, activate 
macrophages, a type of white blood cell playing a crucial role in engulfing and destroying 
pathogens.    

• Increased Phagocytosis: Activated macrophages exhibit enhanced phagocytic activity, 
meaning they are more efficient at engulfing and destroying foreign invaders like bacteria 
and fungi.    

• Improved Antigen Presentation: Macrophages also play a crucial role in antigen 
presentation, which is the process of displaying fragments of pathogens to other immune 
cells, such as T cells, to initiate an adaptive immune response. 
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Polysaccharide: Branched (1→3), (1→6)-β-D-glucan 
1. Enhanced Immune Cell Activation: 

• Dectin-1 Interaction: While the primary receptor for (1→3)-β-D-glucans is Dectin-1, the 
branching in (1→3), (1→6)-β-D-glucans can influence how they interact with this receptor. 

• Increased Signaling: The branching may enhance the binding of these glucans to Dectin-1, 
leading to stronger activation of immune cells. 

• Synergistic Effects: The branches may interact with other immune receptors, potentially 
creating synergistic effects with Dectin-1 signaling. 

 
2. Modulation of Cytokine Production: 

• Broader Cytokine Response: Branched (1→3), (1→6)-β-D-glucans may induce a broader 
range of cytokines compared to linear (1→3)-β-D-glucans. 

• Th1/Th2 Balance: They may influence the balance between different types of immune 
responses (Th1 and Th2), which is crucial for a well-regulated immune system. 

• Improved Phagocytosis: 

• Enhanced Macrophage Activity: Branched (1→3), (1→6)-β-D-glucans may further 
enhance the phagocytic activity of macrophages, leading to more efficient clearance of 
pathogens. 

  
  3. Fuel for Gut Microbiota: 

• Polysaccharides serve as food for beneficial bacteria in the gut, promoting their growth 
and diversity. A healthy gut microbiome is essential for digestion, immune function, and 
overall health.    

• Short-Chain Fatty Acid Production: As gut bacteria ferment polysaccharides, they 
produce short-chain fatty acids (SCFAs), such as butyrate. SCFAs have various beneficial 
effects on gut health, including reducing inflammation and strengthening the gut barrier. 
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Triterpenoids 
1. Ganoderic acids:  

• Anti-inflammatory 
 

o Inhibiting inflammatory pathways: Ganoderic acids can suppress the activation of 
key inflammatory pathways, such as NF-κB (Nuclear Factor-kappa B) and MAPK 
(Mitogen-Activated Protein Kinase) pathways.  
 

o Reducing cytokine production: They can also help to reduce the production of 
inflammatory cytokines, such as TNF-alpha, IL-1, and IL-6. 
 

• Antioxidant 
 

o Free radical scavenging: Some ganoderic acids can directly scavenge free radicals, 
protecting cells from oxidative damage.    
 

o Enhancing antioxidant enzymes: They may also stimulate the production of 
antioxidant enzymes, such as superoxide dismutase (SOD) and catalase, which 
help to neutralize free radicals.   

2. Lucidenic acids: 

• Anti-inflammatory: Lucidenic acids have also been shown to exhibit anti-inflammatory 
properties by modulating inflammatory pathways.    
 

• Antioxidant: They may also contribute to Reishi’s antioxidant activities. 
 

 3. Sterols: 

• Ergosterol: Upon exposure to ultraviolet (UV) light, ergosterol undergoes photoconversion 
into vitamin D2 (ergocalciferol). 

• Campesterol: May have cholesterol-lowering effects by interfering with cholesterol 
absorption in the intestines. 

• β-sitosterol: May have cholesterol-lowering effects by interfering with cholesterol 
absorption in the intestines. 

• Stigmasterol: May have cholesterol-lowering effects by interfering with cholesterol 
absorption in the intestines. 
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4. Peptides:  

• Immunomodulatory Effects: Some peptides in Reishi may exhibit immunomodulatory 
properties, potentially by: 

o Modulating cytokine production: Influencing the release of cytokines, which are 
signaling molecules that regulate immune responses. 

o Interacting with immune cells: Directly or indirectly interacting with immune cells, 
such as macrophages, T cells, and B cells.    

o Antioxidant Activity: Certain peptides may possess antioxidant properties, helping 
to neutralize harmful free radicals and protect cells from oxidative damage. 

o Antimicrobial Activity: Some peptides may exhibit antimicrobial activity against 
certain bacteria, viruses, and fungi. 

5. Phenolics:  

Protocatechuic Acid: 

• Antioxidant:  
o Free radical scavenging: Directly neutralizes reactive oxygen species (ROS) such as 

superoxide, hydroxyl, and peroxyl radicals. 
o Chelating metal ions: Can chelate metal ions like iron and copper, which can 

catalyze the formation of harmful free radicals. 
 

• Anti-inflammatory:  
o Inhibition of inflammatory mediators: Can inhibit the production of pro-

inflammatory cytokines (like TNF-α, IL-1β) and enzymes (like cyclooxygenase and 
lipoxygenase). 

o Modulation of pathways: Interferes signaling pathways involved in inflammation. 

Vanillic Acid:  

• Antioxidant:  
o Free radical scavenging: Directly neutralizes reactive oxygen species (ROS) such as 

superoxide, hydroxyl, and peroxyl radicals. 
o Chelating metal ions: Can chelate metal ions like iron and copper, which can 

catalyze the formation of harmful free radicals. 
 

• Anti-inflammatory:  
o Inhibition of inflammatory mediators: Can inhibit the production of pro-

inflammatory cytokines (like TNF-α, IL-1β) and enzymes (like cyclooxygenase). 
 

• Antimicrobial: May exhibit antimicrobial activity against certain bacteria and fungi. 
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Gallic Acid: 

• Antioxidant:  
o Free radical scavenging: A very effective scavenger of various free radicals, 

including hydroxyl radicals and superoxide. 
o Metal chelation: Strong metal chelating ability, reducing the availability of metal 

ions that can catalyze oxidative damage. 
 

• Anti-inflammatory:  
o Inhibition of inflammatory mediators: Can inhibit the production of pro-

inflammatory cytokines and enzymes. 

o Antimicrobial: Exhibits antimicrobial activity against a range of microorganisms. 

p-Hydroxybenzoic Acid: 

• Anti-inflammatory:  

o May contribute to anti-inflammatory effects, although the specific mechanisms are 
still under investigation. 

• Antimicrobial: May exhibit antimicrobial activity against certain microorganisms. 

• Antioxidant: 

o Free radical scavenging: Can scavenge free radicals, although its antioxidant 
activity may be less potent than other phenolic acids like gallic acid. 

Quercetin: 

• Antioxidant:  

o Free radical scavenging: Effectively scavenges various free radicals. 

o Metal chelation: Can chelate metal ions. 

• Anti-inflammatory:  

o Inhibition of inflammatory mediators: Inhibits the production of pro-inflammatory 
cytokines (TNF-α, IL-1β, IL-6) and enzymes (cyclooxygenase and lipoxygenase). 

o Modulation of signaling pathways: Inhibits the activation of signaling pathways 
involved in inflammation. 

• Anti-cancer:  

o May inhibit tumor cell growth and induce apoptosis (death) in cancer cells. 
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Luteolin: 

• Antioxidant:  

o Free radical scavenging: Effectively scavenges various free radicals. 

o Metal chelation: Can chelate metal ions. 

• Anti-inflammatory:  

o Inhibition of inflammatory mediators: Inhibits the production of pro-inflammatory 
cytokines and enzymes. 

o Modulation of signaling pathways: Inhibits the activation of signaling pathways 
involved in inflammation. 

• Anti-cancer:  

o May inhibit tumor cell growth and induce apoptosis in cancer cells. 

o May also inhibit angiogenesis (forming new blood vessels that supply tumors). 


