


Irritable Bowel Syndrome
§ Diagnosis based on symptoms (Rome IV criteria): 

frequent abdominal pain, altered motility (IBS-C, IBS-D, 
IBS-M, IBS-U)

§ Bloating & distension are common (90% of IBS-C, lower 
in IBS-D) but not included in Rome IV criteria

§ No widely-accepted test(s) for diagnosis

§ Emerging paradigm: testing, diagnosis, & treatment will 
be guided by evidence-based pathophysiological 
mechanisms (especially microbiome & neuro-immune 
interactions)









“The widespread availability of noninvasive clinical 
tests that can appraise the mechanisms responsible 

for symptom generation in IBS provides the 
opportunity to advance the practice from treatment 

based on symptoms to individualisation of 
treatment guided by pathophysiology & clinically 

identified biomarkers.”









“Abdominal bloating with or without abdominal pain is, in general, 
not associated with excessive gas production, but rather is a 

manifestation of altered visceral sensitivity.”

“The administration of lactulose (an undigestible disaccharide) has 
been associated with colonic gas production (as shown by a 

marked increase in H2 levels in the breath) and abdominal 
distension in healthy individuals and patients with IBS, but only 
patients with IBS experience symptoms of pain and bloating.”











“SID [sucrase-isomaltase deficiency] was found 
in 35% of patients with presumed IBS-D/M 
and should be considered in the differential 

diagnosis of patients presenting with 
abdominal pain, diarrhea, or bloating.”









IBS – Key Pathophysiological Mechanisms
§ Microbial involvement: infections and dysbiosis,  

including specific microbes & their products

§ Immune activation: mast cells, eosinophils, etc. 
induced by foods and/or microbes

§ Visceral hypersensitivity & altered motility: induced
by microbial products and/or immune activation

§ Intestinal barrier dysfunction: caused by dysbiosis
and immune activation



Microbes Implicated in
IBS Pathophysiology 

Klebsiella spp.
Staphylococcus aureus

Escherichia coli
Pseudomonas aeruginosa

Enterococcus spp.
Streptococcus spp.

Firmicutes (H2)
Methanobacteriaceae (CH4) 







Microbial Products Implicated
in IBS Pathophysiology 

Histamine
Serotonin

Tryptamine
Lipopolysaccharide (LPS)

Bile acids
Short-chain fatty acids

Enzymes (proteases, etc.)
Gases (H2, CH4, H2S) 
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GI physiology



Common Dysbiosis Patterns

Insufficiency dysbiosis

Inflammatory dysbiosis

Digestive dysfunction dysbiosis









Functional Groups
Short-chain fatty acids

Gases (H2, methane, H2S)

LPS, histamine

Mast cell-activating microbes





“Diet-microbiota interactions are a critical source of 
neuroactive mediators that significantly modulate 

intestinal nociceptive signaling and cause visceral 
hypersensitivity.  Multiple bacterial mediators have been 
implicated, including histamine, proteases, tryptamine, 

5-HT [serotonin], and lipopolysaccharide.”



“The gut microbiota produces metabolites such 
as short-chain fatty acids (SCFA), secondary 
bile acids, tryptamine, histamine, H2 or CH4. 

These microbial-derived metabolites can 
influence gastrointestinal motility and thereby 

impact gut transit time.”



Microbes that can stimulate mast cell responses:
• Staphylococcus aureus
• Streptococcus spp.
• Pseudomonas aeruginosa
• Enterococcus faecalis
• Candida
• H. pylori
• Klebsiella & other LPS and histamine producers





Case Example



Case Example 

59 y/o female

Dx with IBS-C

Lower abdominal pain,
especially with fatty foods
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Low commensal &
keystone species 

Opportunistic overgrowth, 
including Klebsiella and 
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Low secretory IgA,
elevated steatocrit
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“One of the most important neurotransmitters in the 
pathology of IBS is serotonin (5-HT), as it influences 

gastrointestinal motility, pain sensation, mucosal 
inflammation, immune responses, and brain activity, 

all of which shape IBS features.”
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“Bacterium-produced histamine induces abdominal pain 
sensitivity  via histamine H4 receptor signalling, leading to 

the accumulation and activation of mast cells in the colon. 
The study pinpoints Klebsiella aerogenes as a major 

producer of histamine and a potential therapeutic target in 
the management of pain in irritable bowel syndrome (IBS).”



“Specifically, the Enterobacteriaceae 
species Hafnai aluei, Morganella morganii 
and Klebsiella pneumoniae have been 
identified as some of the most prolific 

histamine-forming bacteria. “







“These results demonstrate that proteases 
expressed by opportunistic pathogens impact 
host immune responses that are relevant to the 

development of food sensitivities, independently of 
the trigger antigen.”
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Case Example: Treatment Options
1. Increase beneficial commensals with fiber, polyphenols, 

probiotics, butyrate

2. Consider antimicrobial herbs for dysbiotic overgrowth 
bacteria (especially Morganella & Klebsiella). Standard 
herbal formulas tend to work well.

3. Consider possible role for hypochlorhydria (common cause 
of opportunistic overgrowth) & low bile production, and 
supplement accordingly

4. Increase sIgA by supporting commensals, supplementing 
with S. boulardii, glutamine, immunoglobulins (colostrum or 
non-dairy serum bovine)
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