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Gut barrier disruption allows microbial fragments into 
circulation

Barrier integrity weakens (for example with high zonulin & 
inflammation):

Small microbial molecules, toxins, foods cross the gut wall:
•LPS
•peptidoglycan
•bacterial DNA
•Flagellin
•Phosphates, metals, molds

These are detected by immune receptors like:
•Toll-like receptors

Activation leads to systemic cytokines:
•TNF-α
•IL-6
•IL-1β

Those cytokines circulate and affect distant tissues—
including joints.



Prevotella expansion → Th17 immune activation
Key disturbances:
•Prevotella copri
•Prevotella spp.

Metabolomic activity
•succinate production
•branched-chain amino acid metabolism
•inflammatory lipopolysaccharides

Immune consequence
•stimulates Th17 cells
•increases IL-17 and IL-23 signaling

These cytokines are central in:
•rheumatoid arthritis
•ankylosing spondylitis
•psoriatic arthritis

Many RA studies show Prevotella expansion before disease 
onset.



Loss of Bifidobacterium → reduced anti-inflammatory 
metabolites

Key findings decreased:
•Bifidobacterium animalis
•Bifidobacterium dentium
•low total Bifidobacterium

Metabolomic consequences
Reduced production of:
•acetate
•indole-lactate
•folate derivatives
•anti-inflammatory peptides

These normally:
•promote T-regulatory immune cells
•suppress IL-6 and TNF

Loss of these microbes shifts the immune balance toward 
autoimmune inflammation.



Reduced SCFA production → immune dysregulation

Key metabolites
•butyrate
•propionate
•acetate
They regulate:
•Treg cells
•epithelial barrier integrity
•inflammatory cytokines

Low SCFAs are linked with:
•rheumatoid arthritis
•ankylosing spondylitis
•IBD-associated arthritis



Enterococcus expansion → inflammatory metabolites
Key players:
•Enterococcus faecalis
•Enterococcus spp.

These produce:
•reactive oxygen species
•cytolysins
•inflammatory peptides

They can:
•damage epithelial barrier
•activate macrophages
•increase systemic inflammation

In autoimmune arthritis studies, Enterococcus expansion 
correlates with:
•higher TNF
•higher IL-6
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