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DYSBIOSIS
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IMMUNE RESPONSE
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“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.”



“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.”



“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.”







WHAT IS METABOLIC  
ENDOTOXEMIA?

Metabolic endotoxemia is essentially an innate immune response that becomes a sub-clinical,  persistent, low-
grade inflammation because of increased, circulating endotoxins. – Primarily LPS.

Metabolic endotoxemia is a condition that is estimated to affect approximately 50% of the western
population.
The conditions is characterized by increased serum endotoxin (typically lipopolysaccharide) concentration
during the first five hours of the post-prandial period following consumption of a meal.

Meals that are high in fat and dense in calories seem to impact the condition more so than low fat and low
calorie meals.
This increase in serum endotoxin concentration is followed by elevated inflammation that is marked by
measurable increases in interleukin-6, interleukin-1beta, interferon-gamma, triglycerides and post-
prandial insulin.

Chronic metabolic endotoxemia and the associated inflammation has been shown to have significant
correlation to increases in the risk of developing a variety of chronic diseases.

To date, studies support a strong correlation between metabolic endotoxemia (ME) and the
increased risk or onset of conditions such as cardiovascular disease, diabetes, obesity,
hypogonadism, autoimmunity and even mood disorders such as anxiety and depression.



AKA 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

WHAT IS ENDOTOXIN?

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

http://caltagmedsystems.blogspot.com/2013/0
5/ uscn-specialist-elisa-kit-
manufacturer.html

Structure of Lipopolysachharide
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IMMUNE ACTIVATION
IN METABOLIC ENDOTOXEMIA

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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CLINICAL MANIFESTATIONS  OF LPS 
INDUCED CHRONIC  IMMUNE 
ACTIVATION



THE METABOLIC SYNDROME

Heart Disease Lipid Problems Hypertension Type 2 Diabetes

Non-Alcoholic Fatty  
Liver Disease

CancerDementia Polysystic Ovarian  
Syndrome

METABOLIC ENDOTOXEMIA AND ELEVATED LPS IN 
DISEASE



Metabolic Endotoxemia Initiates Obesity and Insulin Resistance
Patrice D. Cani, Jacques Amar, et al.
Diabetes 2007 Jul; 56(7): 1761-1772. https://doi.org/10.2337/db06-1491

Metabolic endotoxemia directly increases the proliferation of 
adipocyte precursors  at the onset of metabolic diseases through a 
CD14-dependent mechanism
Elodie Luche, Béatrice Cousin, et al.  Mol 
Metab. 2013 Aug; 2(3): 281–291.

Lipopolysaccharide Causes an Increase in Intestinal Tight 
Junction  Permeability in Vitro and in Vivo by Inducing 
Enterocyte Membrane  Expression and Localization of TLR-4 and 
CD14
Shuhong Guo, Rana Al-Sadi, Hamid M. Said, and Thomas Y. Ma  The 
American Journal of Pathology, Vol. 182, No. 2, February 2013

Elevated endotoxin levels in non-alcoholic fatty liver disease
Alison L Harte et al.
Journal of Inflammation 20107:15
Received: 3 September 2009 Accepted: 30 March 2010Published: 30 March 2010

METABOLIC ENDOTOXEMIA
AND ELEVATED LPS IN DISEASE



METABOLIC ENDOTOXEMIA
AND ELEVATED LPS IN DISEASE

J Exp Med. 1977 May 1;145(5):1250-63.

Induction of autoimmunity in good and poor responder 
mice with  thyroglobulin and lipopolysaccharide.
Esquivel PS, Rose NR, Kong YC.

Cell Immunol. 2001 Oct 10;213(1):52-61.

Immunomodulation of murine cytomegalovirus-induced 
myocarditis in mice treated  with lipopolysaccharide and tumor 
necrosis factor.
Lenzo JC1, Fairweather D, Shellam GR, Lawson CM.

J Immunol. 2005 Jul 15;175(2):959-66.

Lipopolysaccharide injection induces relapses of experimental 
autoimmune  encephalomyelitis in nontransgenic mice via 
bystander activation of  autoreactive CD4+ cells.
Nogai A1, Siffrin V, Bonhagen K, Pfueller CF, Hohnstein T, Volkmer-Engert R, Brück W, Stadelmann C,  Kamradt T.



Diabetes Care. 2012 Feb;35(2):375-82. doi: 10.2337/dc11-1593. Epub 2011 Dec 
30.
High Fat intake Leads to Acute Postprandial Exposure to Circulating Endotoxin in type 2  
Diabetic Subjects.
Harte AL1, Varma MC, Tripathi G, McGee KC, Al-Daghri NM, Al-Attas OS, Sabico S, 
O'Hare  JP, Ceriello A, Saravanan P, Kumar S, McTernan PG.

“It is known that low-grade chronic systemic inflammation contributes to this risk, which  
appears altered by several factors such as increasing age, sex, ethnicity, genetics, and  
dietary influences. However, systemic inflammation appears to persist in type 2 diabetic  
subjects, despite medication, while the mechanisms and mediators of this continual  
inflammation appear less clear.”

“…clinical studies have also implicated gut-derived endotoxin as a “primary insult” to 
activate the inflammatory state, contributing to metabolic disease, with current cross-
sectional data showing elevated systemic endotoxin levels in conditions of obesity, type 2 
diabetes, coronary artery disease, and fatty liver disease (8,10,11,14–17). Within these 
studies, circulating endotoxin is observed to be positively associated with waist 
circumference, waist-to-hip ratio, insulin levels, inflammatory cytokines and lipids, 
including total cholesterol, triglycerides (TGs), and LDL cholesterol, and negatively 
associated with HDL cholesterol (8,10,11,14–17).”



“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 ”



Alison L. Harte et al. Dia Care 2017;35:375-382

©2007 by American Diabetes Association

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.





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.



DYSBIOSIS

LOW KEYSTONE 
STRAINS

LOW DIVERSITY
DISRUPTED MUCOSA

DISRUPTED MUCOSA 
IMMUNE RESPONSE

DYSFUNCTIONAL GUT 
BARRIER

TOO MUCH LPS AND 
OTHER TOXINS

▪ Low Akkermansia 
▪ Low Faecalibacterium
▪ Low Bifido Longum
▪ Low Bifido AdolescentisLOW SHORT-CHAIN FATTY 

ACID PRODUCTION – LOW 
BUTYRATE, PROPIONATE AND 
ACETATE



FIX THE MICROBIOME:
- INCREASE KEYSTONE STRAINS
- INCREASE DIVERSITY

AFFIRM THE NEW MICROBIOME:
- ESTABLISH HIGHER MORE 

STABLE POPULATIONS 
- INCREASE KEY POST-BIOTICS 

(SCFA)

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

RECONDITION 
the gut

SPORE BASED 
PROBIOTIC

REINFORCE 
beneficial changes

PRECISION 
PREBIOTIC

REBUILD 
intestinal mucosa

IMMUNOGLOBULINS, POLYPHENOLS 
AND AMINO ACIDS



PROBIOTIC ONLY SYNBIOTIC

RECONDITION 
the gut

REINFORCE 
beneficial changes



PROBIOTIC ONLY SYNBIOTIC
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PROBIOTIC ONLY

SYNBIOTIC

Spore treatment significantly increased butyrate concentrations during the final weeks of treatment. An increase of 3.9 mM (70.2%) in the AC, 2.8 mM (24.1%) 
in the TC and 3.6 mM (28.4%) in the DC was observed 

80-140% increase in SCFA production

REINFORCE 
beneficial changes

RECONDITION 
the gut
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DIVERSITY INCREASE IN THE MICROBIOME

PROBIOTIC ONLY

SYNBIOTIC

RECONDITION 
the gut

REINFORCE 
beneficial changes



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

Over 60% 
Difference 
between 
the groups



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



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 of North Texas

SNEAK PREVIEW
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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 of North Texas

SNEAK PREVIEW



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 of North 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





Ask Yourself…

 Want more great information like what you learned today? 
 Are you ready for a career transformation?
 Tired of barely-trained coaches taking your patients?
 Need a competitive edge to set yourself apart?

Now is a great time to consider going forward to the 
next level. Learning and applying Integrative and 
Functional Medical Nutrition Therapy (IFMNT) is 

changing careers in a drastic way!



Online Training in Integrative 
and Functional Medical 
Nutrition Therapy (IFMNT)

3 levels of professional CPE approved training 
(over 240 CPEs available!)

 Primarily live/Interactive webinars, also recorded for flexibility of on-demand 
learning

 Content is continually expanded and updated! 
 Primary presenter with over 25yrs IFMNT experience provides continuity of 

training. Guest instructors round-out the learning process
 Not just book-learning, you’ll receive my "stories from the trenches" and real 

case scenarios that ensure your learning is instantly more practical.
 Unlike most other programs, we only allow qualified healthcare 

practitioners and dietetic Interns to enroll.
 This training is deep, but very manageable for even those with a full-time a 

career and family commitment's 



With our comprehensive 
IFMNT training, you'll....

 Increase your confidence
 Have a bigger impact on even your most challenging 

cases!
 Meet the growing demand for those clients specifically 

seeking out IFMNT trained practitioners!
 Increase your referral and employment opportunities!
 Set yourself apart as an authority - practice expansion 

assured!
 Watch your earning potential skyrocket!





Get certified in IFMNT; become a Functional Medicine Nutritionist (FMN) today!
 7-week Foundations in IFMNT – currently available as a pre-recorded fast-track series 

 Fast-track qualifies you to enter COT directly

 Next Live training starts May 2019

 18-mo comprehensive Certificate of Training (COT) in IFMNT
 Why wait? Jump into live training that started last week and easily catch up

 Thursday evenings 7:45-9:45 PM ET, meets on average 3x/mo

 Register for both Foundation and COT as a combo and save $100!

 Next series start starts Fall 2019 (daytime class)

 Register now – use code “FAST100” to get $100 off! 
 NLFN members save add’l 10%!

Online Training in Integrative 
and Functional Medical 
Nutrition Therapy (IFMNT)



Contact Us! 
 Next Level Functional Nutrition / Susan Allen-Evenson: IFMNTRD@gmail.com

 Training questions

 Private mentoring

 Media and speaking inquires

 Microbiome Labs / Kiran Krishnan: 
 Microbiome Labs/Physicians Exclusive, LLC. 

 www.microbiomelabs.com

 info@microbiomelabs.com
 101 E Town Place, Suite 210 Phone: 904-940-2208

Saint Augustine, FL 32092 Fax: 904-940-2209

Check us out…www.NextLevelFunctionalNutrition.com

http://www.microbiomelabs.com/
mailto:info@microbiomelabs.com


Next Hot-Topic Webinar:

Functional Nutritionist’s Guide to CBD: 
“Weed” Out Bad CBD
Susan Allen-Evenson hosts:

Karen Wright, CNS, CDN, MSHNFM, FNLP

 March 12th 2019

 7:45-9:45 PM ET

 Registration 

 2 CPEs pre-approved for RDNs



Questions
???
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