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Going Beyond the Bloat



Between 4% and 78% of irritable bowel 
syndrome (IBS) is caused by SIBO
Most common symptoms of IBS (C and D) 
are abdominal pain and/or discomfort, 
irregular stool form and passage,  bloating 
and constipation (hard or lumpy stool) or 
diarrhea (loose and watery stool).
Most common symptoms of SIBO are 
abdominal pain or discomfort, bloating, 
flatulence, loose motion or constipation.
SIBO is defined as increase in bacteria 
equal to or greater than 105 colony forming 
unit per mL of upper gut aspirate
It is widely accepted that stasis is a feature 
of SIBO

IBS-(C and D) AND SIBO



• What is overgrowing?
• Are they dysbiotic or native 

microbes to the region? 
• Where are they coming 

from?
• Why are they overgrowing?
• What is driving the stasis?
• What are our natural 

protections against these 
issues?

• MUST BE MULTIFACTORIAL 
• MUST BE DRIVEN BY COMMON 

BEHAVIORS 



What is overgrowing?
Are they dysbiotic of native microbes to the region?
In studying conditions that have SIBO as an established 
complication, i.e. NAFLD, NASH and hepatic steatosis, the following 
is well understood:
• The predominant microbes in a healthy small intestine are 

gram-positive bacteria like Blautia, Rumminococcaceae 
• Overgrowth is characterized by a taxa shift to gram-negative 

bacteria, such as Enterobacteriaceae sp.; Escherichia 
coli, Klebsiella pneumonia and Proteus mirabilis as well as other 
gram negatives like Pseudomonas aeruginosa.

• In some cases there can be gram-positives such 
as Staphylococcus species, Streptococcus species, Enterococcus 
faecalis, and Enterococcus faecium

Where are they coming from?
• A number of the SIBO bacteria are naturally found in the colon, 

but this may be a secondary route
• There is another source, which could be a primary route of these 

dysbiotic microbes…
• The Mouth! 

“60% of diabetic patients 
yielded oral Enterococcus 
fecalis, and E. faecium, as 
opposed to only 6.6% in the 
controls.”

Komiyama EY, et al PLoS One. 

“A recent study found 
that SIBO was present in 
43% of diabetic patients 
with chronic diarrhea, and 
75% had a significant 
improvement in their 
symptoms after being 
treated with antibiotics.”

Dukowicz AC, et al. Gastroenterol 
Hepatol (N Y). 2007



https://en.wikipedia.org/wiki/Small_intestine

WHY ARE THEY 
OVERGROWING?
Natural Protective 
Mechanisms Against SIBO
• Stomach Acid – gastric 

barrier
• Bile secretion and bile 

acid pool
• Bile activation of FXR 

nuclear receptor
• Peristalsis 
• Migrating Motor 

Complex



Stomach Acid/Gastric Barrier:

Natural Protective 
Mechanisms Against SIBO

PPIs and
Antacid

Stress

H.Pylori
overgrowth

Zinc
deficiency



STOMACH ACID:
• Potassium (K+) and chloride (Cl−) ions diffuse into the canaliculi
• Chloride ions come from recycling of bicarbonate buffering of HCL in 

the duodenum
• Hydrogen ions are pumped out of the cell into the canaliculi in 

exchange for the potassium ions – via the H+/K+ ATPase

.

REGULATION OF HCL SECRETION:
• Histamine, stimulates H2 histamine 

receptors (most significant 
contribution).

• Acetylcholine, from 
parasympathetic activity via the 
vagus nerve and enteric nervous 
system, stimulating M3 receptors.

▪ Gastrin, stimulating CCK2 receptors 
(least significant contribution, but 
also causes histamine secretion by 
local ECL cells)

Magnesium Dependent

STOMACH HCL PRODUCTION

http://www.vivo.colostate.edu/hbooks/pathphy
s/digestion/stomach/parietal.html

http://www.vivo.colostate.edu/hbooks/pathphys/digestion/stomach/parietal.html


“Several meta-analyses and 
systematic reviews have reported 
that patients treated with PPIs, as 
well as post-gastrectomy patients, 
have a higher frequency of small 
intestinal bacterial overgrowth (SIBO) 
compared to patients who lack the 
aforementioned conditions. “

“At this time, PPI-induced dysbiosis 
is considered a type of SIBO.” 



SIBO was detected in 
50% of patients using 
PPIs, 24.5% of patients 
with IBS, and 6% of 
healthy control 
subjects; there was a 
statistically significant 
difference between
patients using PPIs and 
those with IBS or 
healthy control subjects 
(P  .001). 



Bile secretion and bile acid pool. Bile 
activation of FXR nuclear receptor:

Gall bladder removal

Obstruction of bile ducts

Liver dysfunction

Dysbiosis

Natural Protective 
Mechanisms Against SIBO



Decreasing levels of bile acids in the gut favor gram-negative 
members of the microbiome, some of which produce potent LPS, 
and include potential pathogens. 

The composition of hepatic bile is 97% water, 
0.7% bile salts, 0.2% bilirubin, 0.51% fats (cholesterol, 
fatty acids, and lecithin)

Primary bile acids have been shown to promote the 
germination of C. difficile spores, while secondary bile acids 
inhibit the germination of spores into vegetative bacteria

The facultative and anaerobic commensal bacteria in 
the small intestine metabolize bile salts through 
deconjugation and hydroxy group oxidation, resulting 
in the production of secondary bile salt compounds –
NORMALYY 95% OF BILE IS REABSORBED AND ABOUT 5% 
IS COVERTED TO SECONDARY BILE SALTS. 

BILE

Bile acids in the ileum and returning to the liver trigger 
the FXR receptor to stimulate the production of 
antimicrobial compounds but the EIC



“Some studies reinforced 
the concept that small 
intestinal bacterial 
overgrowth (SIBO) plays 
an important role in the 
pathogenesis of NAFLD 
through endotoxin of 
bacteria and tumor 
necrosis factor (TNF) as 
effective mediators..”



Of the 372 eligible patients, 141 
(37.9%) were tested positive for SIBO 
(study group) and 231 (62.1%) were 
negative for it (control group). 
NAFLD occurred in 45.4% (64/141) of 
the study group compared to 17.3% 
(40/231) of the control group 
(p<0.001). Patients in the study group 
were found to have higher rates of 
elevated aspartate 
aminotransferase (AST) (20.6% vs. 
11.3%; p=0.034) and alanine 
aminotransferase (ALT) levels 
(56.0% vs. 40.7%; p= 0.039), type 2 
diabetes (23.4% vs. 13.9%; p=0.041), 
hypertension (54.6% vs. 40.3%; 
p=0.046) and metabolic syndrome 
(78.0% vs. 60.2%; p=0.020).



Peristalsis/Migrating Motor Complex:

▪ Gastroparesis

▪ Celiac disease

▪ Enteropathy 

▪ Diabetes

▪ Hypochlorhydria

▪ LPS!

Natural Protective 
Mechanisms Against SIBO



PERISTALSIS AND MMC

In animal models, Escherichia coli derived LPS has 
been shown to decrease both the frequency and 
strength of small intestinal contractions and to 
eliminate the migrating motor complex

“It is our hypothesis that the mechanism of SIBO 
development in the setting of unsanitary living 
conditions stems from repeated exposure to 
abnormal levels of lipopolysaccharide (LPS) via 
contaminated soil and drinking water, which 
abrogates the migrating motor complex leading 
to luminal stasis.”



PERISTALSIS AND MMC

Systemic LPS and induction of TNF-alpha stopped gastric motility, within 60 minutes of injecting 
LPS. It was not possible to elicit gastric motility via a potent centrally acting gastrokinetic

stimulant (thyrotropin-releasing hormone). They showed that the effect of LPS and TNF-alpha 
acted on brain stem dorsal vagal complex (DVC), causing centralized aberration of motility. 



PERISTALSIS AND MMC

In a follow up study, the authors again induced inhibition of gastric motility with systemic administration 
of LPS, which stimulated endogenous TNF-alpha production. An anti-TNF compound was able to restore 
central thyrotropin-releasing hormone increase in motility. Showing that endogenous TNF-alpha from 
LPS immune activation likely acts directly within the DVC leading to central motility aberration. 



The effect of 30-days of probiotic supplementation
on post-prandial responses to a high-fat meal
Principal Investigator: Brian K. McFarlin, PhD, FACSM, 
FTOS  University of North Texas
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HOW COMMON IS LPS 
ENDOTOXEMIA? 

INCREASED FAT INTAKE 
IN SIBO CAN MAKE THE 

CONDITION WORSE!



Comprehensive 
SIBO Treatment

• In addition to targeting the over-growth with 
antibiotics and antimicrobials, it becomes 
important to address the underlying issue of 
stasis involving LPS mediated, systemic TNF-
alpha upregulations and the central motility 
aberration that follows.

• Prokinetics won’t help much if the DVC is 
compromised. To stop recurrence, LPS 
endotoxemia has to be addressed

• Low HCL and Gastroparesis must be addressed
• Liver support is critical  
• To reduce the risk of comorbidities, mucosal 

damage and mucosal inflammation has to be 
addressed

• Colonic, saccharolytic bacteria have to be 
supported to prevent further pathology and 
secondary complications





Recommended
SIBO Protocol

If doing an antimicrobial 
phase, use MegaIgG and HU58 

during the antimicrobial 
phase

Towards the end of the 
antimicrobial phase, start with 

MegaSporeBiotic and MegaMucosa

As typical symptoms are 
significantly reduced, add in 
MegaPre in small amounts. 
Enemas can be considered. 
Maintain MegaSporeBiotic

and MegaMucosa.

Use FodMate + 
MegaGuard with Meals 



THANK YOU


