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THE MOST COMMON DYSFUNCTIONS OF THE 
STANDARD AMERICAN GUT IN CHRONIC ILLNESS
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DISRUPTION OF GUT MICROBIOTA



“The disruption of gut 
microbiota has been implicated 
in many conditions and diseases, 
including obesity, inflammatory 
bowel disease, irritable bowel 
syndrome, type 2 diabetes, and 
colorectal cancer.”

“As we gain a deeper 
understanding of the specific 
relationships between the gut 
microbiota and disease, we 
expose potential therapeutic 
targets. Intelligent modulation 
of the intestinal community is a 
topic that had gained 
considerable interest and has 
the possibility to be extremely 
beneficial for human health.”



“While some results related to 
dysbiosis in IBD are different 
between studies owing to variations 
of sample type, method of 
investigation, patient profiles, and 
medication, the most consistent 
observation in IBD is reduced 
bacterial diversity, a decrease of 
Firmicutes, and an increase of 
Proteobacteria.”

“A number of trials have shown that 
therapies correcting dysbiosis, 
including fecal microbiota 
transplantation and probiotics, are 
promising in IBD.”





IMPORTANCE OF KEYSTONE SPECIES



“A. muciniphila is inversely 
associated with obesity, 
diabetes, cardiometabolic 
diseases and low-grade 
inflammation.”

“Nowadays, A. muciniphila is 
widely considered as a novel
potential candidate to improve 
metabolic disorders associated
with obesity, diabetes, liver 
diseases and cardiometabolic
disorders. Indeed, its 
administration has been shown 
to profoundly reduce the 
development of such diseases.”



“The abundance of F. prausnitzii
was decreased in IBD patients 
compared with healthy 
controls.”

“In summary, our meta-analysis 
and systematic review suggest
a possible protective benefit of 
F. prausnitzii against the 
development of IBD. Therefore, 
further treatment such as 
probiotics or prebiotics to 
increase the levels of F. 
prausnitzii in IBD are lead to 
attempts.”



DYSFUNCTION OF MUCOSAL BARRIER



“Three studies now 
characterize how gut 
epithelial barrier 
dysfunction is involved in 
IBD, autoimmune disease, 
and systemic infection.”

“Pathogenic bacteria can 
induce intestinal barrier 
defects and translocate to 
lymph nodes and liver, 
triggering systemic 
autoimmune disease, such 
as systemic lupus 
erythematosus (SLE).”



“The results show 
that intestinal 
mucosal dysfunction 
characterized by an 
increased 
translocation of 
gram-negative 
bacteria (leaky gut) 
plays a role in the 
inflammatory 
pathophysiology of 
depression.”



“In the pathophysiology of 
GERD, abnormal exposure of the 
esophagus to luminal contents 
leads to chronic mucosal 
inflammation that is 
characterized by the release of 
IL-8 specifically, as well as other 
proinflammatory mediators, 
from the esophageal mucosa.”

“Hydrogen ions and gastric 
pepsin exert a corrosive effect 
on the surface of the 
esophageal mucosa and 
degrade junctional proteins, 
thereby destroying epithelial 
barrier function with the 
consequent induction of 
intramucosal inflammation.”



“Early HIV infection is 
consistently associated with a 
rapid, dramatic, and largely 
irreversible depletion of mucosal 
CD4+ memory T-cells, 
particularly those expressing the 
HIV coreceptor CCR5.”

“In conclusion, further studies 
are needed to solve the complex 
riddle of how the interaction 
between primate lentiviruses 
and the host mucosal immune 
system leads to the severe 
mucosal immune dysfunction 
associated with progression to 
AIDS.”





A K A lipopolysaccharide (LPS)

Inflammatory immunogens

Component of gram-negative bacterial outer cell wall  
Adhesin for colonization of host
Diversity of antigenic strains

Circulates at low-grade levels in healthy individuals

Toxicity mainly mediated by the lipid-A component

W H A T  IS E N DO T OXIN?

Erridge, et al. Am J Clin Nutr. 2007;86:1286-1292

http://caltagmedsystems.blogspot.com/2013/05/ 
uscn-specialist-elisa-kit-manufacturer.html
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IMMUNE ACTIVATION
IN METABOLIC E N DO T O X E MI A

TLR4 is an important signaling protein in innate immunity and is
found on the surfaces of innate immune defense cells like
Macrophages and dendritic cells.

Circulating LPS gets bound by a phospholipid transfer protein
called LBP, which carriers LPS to the CD14-TLR complex for
examination.

Once LPS-LBP has bound to the CD14-TLR complex, it initiates an  
immune cascade that leads to the activation of NFKβ

The activation of NFKβ leads to the increased expression of  
pro-inflammatory mediators TNFα, IL-1beta, IL-6 and MCP-1.

Innate immune cells that become activated by LPS and
subsequently cause the chronic release of pro-inflammatory
cytokines, exist in all parts of the body, including the blood-brain
barrier.
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C L I N I C A L M A N I F E S T A T I O N S   
O F  L P S  I N D U C E D  C H R O N I C   
I M M U N E A C T I V A T I O N



THE METABOLIC S Y N D R O M E

Heart Disease Lipid Problems Hypertension Type 2Diabetes

Non-Alcoholic Fatty  
Liver Disease

CancerDementia Polysystic Ovarian  
Syndrome

METABOLIC ENDOTOXEMIA AND ELEVATED LPS IN 
DISEASE
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“The present data suggest that an 
increased JNK activity in the 
hypothalamus underlies the 
development of insulin resistance 
during prolonged exposure to 
endotoxins. Our study reveals that 
weight gain is not mandatory for 
the development of hypothalamic 
insulin resistance and the blockade 
of proinflammatory pathways
could be useful for restoring the 
insulin signaling during prolonged 
low-grade inflammation as seen in 
obesity.”



Conclusion: “Our results 
suggest that a high 
postprandial endotoxemia 
precedes the development of 
T2DM. Our results also 
showed the potential use of 
LPS plasma levels as a 
biomarker predictor of T2DM 
development.”





“The translational value of our findings was evaluated in 152 
colorectal and lung cancer patients with or without cachexia. 
The serum level of the lipopolysaccharide binding protein, 
often presented as a reflection of the bacterial antigen load, 
was not only increased in cachectic mice and cancer patients, 
but also strongly correlated with the serum IL-6 level and 
predictive of death and cachexia occurrence in these patients. 

Altogether, our data highlight profound alterations of the 
intestinal homeostasis in cancer cachexia occurring 
independently of any chemotherapy and food intake reduction, 
with potential relevance in humans. In addition, we point out 
the lipopolysaccharide-binding protein as a new biomarker of 
cancer cachexia related to gut dysbiosis.”



“…proinflammatory response in sputum and 
bronchoalveolar lavage fluid with elevation of neutrophils, 
macrophages and certain cytokines/chemokines.”

“In addition, the presence of Gram-negative bacteria in the 
lower airways is a distinguishing feature both of stable 
COPD and of exacerbations.”





LPS disrupts ghrelin function which has a direct impact on appetite and mood,

LPS can migrate to the blood-brain barrier and cause inflammation along  
with inhibition of dopamine receptors.

Inflammation in the blood brain barrier leads to cognitive decline.

LPS can get into the amygdala and hippocampus which disrupts memory function.

Elevated LPS in sensory neurons in the dorsal root stimulate nociceptors.

LPS can increase the turnover of serotonin in the synapse and CNS reducing 
the  concentration in those regions.

Intra-cranially LPS causes microglial activation and neuronal loss.

Increased circulating LPS and the subsequent chronic immune activation  
has feedback inhibition of testosterone production. GELDING theory.

CONDITION

LPS enters and causes inflammation in the enteric nervous system  leading 
to a disruption in the gut-brain axis of communication.Leptin Resistance

Chronic Constipation

Mood and Appetite Disorders

Depression

Cognitive Decline

Loss of Memory and Recall

Depression

Anorexia Nervosa

Anxiety

Chronic Pain

Parkinson’s

Hypogonadism (low testosterone)

Autoimmunity

MECHANISM

LPS enters the enteric nervous system and causes disruption in signals  for 
gastric emptying and bowel motility.

LPS disrupts key communication between the hypothalamic-adrenal-pituitary axis  
thereby increasing the expression of corticosteroid releasing hormone.

The reduction of serotonin in the synapse and CNS is proposed as a possible  
mechanism for anorexia.

Chronic activation of the innate immune system in various tissues leads to 
the by-stander  effect where self-tissues inadvertently become targeted by 
the immune system.
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FIX THE MICROBIOME:
- INCREASE KEYSTONE STRAINS
- INCREASE DIVERSITY

RECONDITION 
the gut

AFFIRM THE NEW MICROBIOME:
- ESTABLISH HIGHER MORE 

STABLE POPULATIONS 
- INCREASE KEY POST-BIOTICS 

(SCFA)

REINFORCE 
beneficial changes

ALLOW FOR REBUILDING OF THE MUCOSA:
- REDUCE MUCOSAL AND INTESTINAL INFLAMMATION
- MODULATE MUCOSAL IMMUNE RESPONSE
- PROVIDE MUCOSAL BUILDING BLOCKS
- REDUCE PATHOGEN EFFECT

REBUILD 
intestinal mucosa

IMMUNOGLOBULINS, POLYPHENOLS 
AND AMINO ACIDS



RECONDITION 
the gut

REINFORCE 
beneficial changes



TYPICAL SUBJECT DATA COHORT DATA



80-140% increase in SCFA production



MICROBIAL CHANGES FROM OLIGOSACCHARIDES

• FOS ↑ F. prau by 100% in 4 weeks

• FOS ↑ A. mucin by 8,000% in 5 weeks

• GOS ↑ Bifido by 67% in 1 week

• XOS ↑ Bifido by 21% in 4 weeks



BOVINE IgG IN GUT RESTORATION

Oral serum-derived bovine immunoglobulin improves duodenal 
immune reconstitution and absorption function in patients with 
HIV enteropathy. AIDS. 2013;27:2207-2217.

• SBI increases intestinal mucosal CD4+ lymphocytes
• Improves duodenal function
• Promotes intestinal repair in HIV enteropathy

Clinical and Pathologic Remission of Pediatric Ulcerative 
Colitis with Serum-Derived Bovine Immunoglobulin Added to 
Standard Treatment Regimen. Case Rep Gastroenterol. 2017; 
11(2):335-343.

• SBI heals gastric mucosa in pediatric UC case study
• Decrease in pediatric UC activity index

Serum-derived bovine immunoglobulin/protein isolate binds 
and neutralizes clostridium difficile toxins A and B. 
Gastroenterology. 2014; 146(5): S289-S290. 

• Binds and neutralizes several toxins from C. difficile 
strains, including hypervirulent strains

REBUILD 
intestinal mucosa



POLYPHENOLS IN THE GUT MICROBIOME

Dietary polyphenols can modulate the intestinal 
inflammatory response. Nutr Rev. 2009; 67(7): 363-378.

• Reduce intestinal inflammation by inhibiting 
activation of NF-kB cascade

• Block JNK stress-activated pathways
• Protect against experimental colitis
• Reduce risk of IBD

Efficacy of Citrus Polyphenols on Microbiome Composition 
and Gut Inflammation in Healthy Overweight Individuals. 
BioActor Report. 2017: 1-22.

• Increased butyrate production by 21% 
• Reduced fecal calprotectin levels by 22% 

REBUILD 
intestinal mucosa



L-threonine, 
L-serine, 
L-proline & 
L-cysteine 
increased colonic 
mucin synthesis 
by 95%

MUCIN BUILDING BLOCKS REBUILD 
intestinal mucosa





The effect of 30-days of probiotic supplementation on
post-prandial responses to a high-fat meal: An Expanded Pilot Study
Principal Investigator: Brian K. McFarlin,PhD, FACSM,  FTOS 
University ofNorth Texas
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The effect of 30-days of probiotic supplementation on
post-prandial responses to a high-fat meal: An Expanded Pilot Study
Principal Investigator: Brian K. McFarlin,PhD, FACSM,  FTOS 
University ofNorth Texas



TOTAL GUT RESTORATION

 Understanding the pathophysiology of the gut and microbiome’s involvement in disease 
causation and progression, is paramount to treating the conditions.

 Diseases are quite varied and yet the gut associated dysfunctions are essentially the 
same. 

 This means that there can be some degree of uniformity in baseline treatment of various 
conditions like autoimmune disease, cardiometabolic syndrome, depression, IBD, reflux, 
etc. 

 Strategically addressing dysfunctions in the microbiota, the mucosal immune response 
and barrier structures can prove to be highly effective in treating a variety of chronic 
illnesses. 

 The same treatment can be preventative for numerous conditions



RECONDITION 
the gut

REINFORCE 
beneficial changes

REBUILD 
intestinal mucosa
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