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Learning Objectives

You will come away with a better understanding of:

• Microbes, their metabolites, and how they influence metabolic health
• How the gut microbiome influences gut barrier integrity, satiety 
• and insulin resistance
• Common lab tests that can be used to track the effects of the microbiome 

on metabolic health
• Novel therapeutic targets that may restore gut microbiome health



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9479724/

Metabolic Disease

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9479724/


https://pubmed.ncbi.nlm.nih.gov/32005089/

Metabolic Syndrome 

https://pubmed.ncbi.nlm.nih.gov/32005089/


Microbes
Matter Most



A Healthy Microbiome Benefits The Host

● Hydration

● Nutrient synthesis

● Control of epithelial cell proliferation 

● Protects against pathogens by a barrier effect 

● Houses the immune system

● Immune reserves for systemic defenses

● Production of short-chain fatty acids (SCFAs)



https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4595839/

The Microbiome And The Immune System

Ways that the intestinal 
microbiome affects systemic 
immunity:

● Regulation of T cells – the 
gas and the brakes

● Oral tolerance and immune 
competence

● Regulation of systemic 
inflammation

● Production of SCFAs



https://www.intechopen.com/chapters/73646

SCFAs & 
INTESTINAL 
BARRIER 
FUNCTION

https://www.intechopen.com/chapters/73646


https://www.sciencedirect.com/topics/neuroscience/lipopolysaccharide/pdf

LPS Basics

● Lipopolysaccharide (LPS) is an endotoxin derived from the outer membrane of 
gram-negative bacteria

● Detected in the portal venous blood – enters through damaged GI epithelium or 
chylomicrons

● Present in triglyceride (TG)-rich, very low-density lipoproteins (VLDL) in systemic 
blood flow

● Dietary and microbial LPS is consistently absorbed through the intestinal 
epithelia

● A component of biofilms

● Causes immunologic and metabolic disruption

https://www.sciencedirect.com/topics/neuroscience/lipopolysaccharide/pdf


LPS, TLR4, And Inflammation

● LPS is the most potent immune stimulant 
known.

● TLR4 is a pattern-recognition receptor – 
“toll” means “Wow!” in German; so-named 
because the discovery was so exciting.

● TLR4 receptors have evolved to recognize 
PAMPS and DAMPS to activate innate and 
adaptive immunity, and to protect the host.

● TLR4 binding activates NF-Kappa-Beta, 
increasing proinflammatory cytokines 
including TNF-alpha and IL-6.

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4293489/

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC4293489/


Microbes And 
The Liver



Dysbiosis As A Source Of Inflammation
● Blood comes from intestines and contains 

products produced by the microbiome:
○ Phenols
○ Acetaldehyde
○ Ammonia
○ Proinflammatory bacterial 

components
■ Peptidoglycan
■ LPS – most potent immune 

stimulant known

● Immune cells of the liver (lymphocytes, 
macrophages, dendritic cells, and natural 
killer cells) respond to DAMPS and PAMPS

● Toll-like receptor binding results in hepatic 
damage and inflammation



The Microbiome And The Liver

NAFLD global 
prevalence is 24%



Sources Of Toxicity From Microbial Imbalances

https://www.cancerfightingstrategies.com/images/fungus-and-cancer-candida.jpg

● LPS and other metabolites 

● Inflammatory damage to hepatocytes

● Interruption of Gut-Liver Axis

● Loss of protection from SCFAs and 
GLP-1 activity from metabolites

https://www.cancerfightingstrategies.com/images/fungus-and-cancer-candida.jpg


Metabolic Health 
And The Microbiome



Metabolic Endotoxemia And Cardiovascular Disease

Modest 
increases in 

LPS

Fat 
deposition

Insulin 
Resistance

Chronic 
Inflammation

Damage to 
mitochondrial 
DNA in heart

Pro-
atherogenic 
endothelial 
adhesion

Plaque 
formation

● Defined as a two- to three-fold 
increase in LPS 

● Commonly found in CVD 
patients



Microbiome & 
Metabolic Diseases

● Inflammation regulation by microbiome 
gets disrupted, leading to:

○ Obesity

○ Metabolic Syndrome 

○ Type 2 Diabetes

○ ↑ Cardiovascular Disease

https://www.ncbi.nlm.nih.gov/pmc/articles/instance/990363
3/bin/13293_2023_490_Fig1_HTML.jpg

https://www.ncbi.nlm.nih.gov/pmc/articles/instance/9903633/bin/13293_2023_490_Fig1_HTML.jpg
https://www.ncbi.nlm.nih.gov/pmc/articles/instance/9903633/bin/13293_2023_490_Fig1_HTML.jpg


https://pubmed.ncbi.nlm.nih.gov/24789701/

Gut Microbiota 
And Glp-1

https://pubmed.ncbi.nlm.nih.gov/24789701/


Biological 
Actions Of Glp-1

https://pubmed.ncbi.nlm.nih.gov/24789701/

https://pubmed.ncbi.nlm.nih.gov/24789701/


Metabolic Health 
And The Oral Microbiome



The Oral Microbiome

https://www.drkarafitzgerald.com/tag/oral-microbiome/ 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6057715/ 

https://www.nature.com/articles/sj.bdj.2016.865 
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5274568/ 

https://pubmed.ncbi.nlm.nih.gov/9673163/

Photo provided by Barbara Tritz, Queen of Dental Hygiene  

● 700+ species of bacteria in the mouth, 
with a mean of 296 

● 1 milliliter of saliva = 108 
microorganisms  (100,000,000)

● We swallow one liter or more of saliva 
each day!

https://www.drkarafitzgerald.com/tag/oral-microbiome/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC6057715/
https://www.nature.com/articles/sj.bdj.2016.865
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5274568/
https://pubmed.ncbi.nlm.nih.gov/9673163/


Oral Contributions To Endotoxemia

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9169450/

“Induction of metabolic 
endotoxemia in clinical and 
animal models has been primarily 
through a high fat, low fiber diet, 
or direct injection of E. coli LPS 
but subsequent study of 
metabolic endotoxemia and 
periodontitis has shown that 
ingestion of perio-pathogens can 
induce similar pathology.”

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9169450/


Oral-Systemic Inflammation

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8391932/

“In fact, oral microbiota and its 
balance play a major role in an 
individual’s general homeostasis. 
Any disruption leads to an 
increase in certain bacterial 
species, especially Gram-negative 
ones, associated with the massive 
production of pro-inflammatory 
cytokines, which causes or 
maintains chronic low-grade 
inflammation.“

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC8391932/


Oral-Systemic Inflammation

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC9948764/pdf/fmicb-14-1061032.pdf



Systemic Implications Of Oral Imbalance

https://www.frontiersin.org/files/Articles/633735/fncel-15-633735-HTML/image_m/fncel
-15-633735-g001.jpg  [23]

Possible mechanisms of effect:

● Translocation of 
pathogens

● Toxins produced by 
microbes

● Inflammation

● Traveling via nerves



Oral Dysbiosis And Cardiovascular Disease

Liljestrand JM, Mäntylä P, Paju S, et al. Association of Endodontic Lesions with Coronary Artery 
Disease. J Dent Res. 2016;95(12):1358-1365. doi:10.1177/0022034516660509

“People with untreated tooth infections are 
2.7 times more likely to have cardiovascular 
problems, such as coronary artery disease, 
than patients who have had treatment of 
dental infections.”

https://pubmed.ncbi.nlm.nih.gov/27466397/
https://pubmed.ncbi.nlm.nih.gov/27466397/


Porphyromonas Gingivalis

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7696708/pdf/pathogens-09-00944.pdf

Cardiovascular
• Atherosclerotic plaque
• Myocardial infarction
• Abdominal aortic aneurysm
• Hypertension

Metabolic 
• Diabetes
• Non-alcoholic fatty liver disease

Pulmonary
• Pneumonia
• COPD

Neurological
• Alzheimer’s 
• Depression

Rheumatological 
• Arthritis

Obstetrics 
• Poor pregnancy outcomes

https://www.ncbi.nlm.nih.gov/pmc/articles/PMC7696708/pdf/pathogens-09-00944.pdf


The Power 
Of Botanicals



Botanical Antimicrobial & LPS

Pre-test 5/11/21 Post-test 06/23/21



Botanical Antimicrobial & LPS

12/10/21 03/08/22



09/02/21 10/22/21 BCP 01/11/22 02/01/22 02/24/22 04/20/22 05/26/22 06/09/22 07/22/22 11/02/22 03/03/23

Alk Phos 
(40-150) 67 56 51 55 58 64

ALT (6-40)
51 66 40 40 44 46 44 37 48

AST (10-40)
43 50 31 32 36 37 36 43 30

Hgb A1C (<5.7) 5.7 5.5 5.3

Glucose 
(70-99)

117 111 105 105 111
116 
(NF)

Total 
Cholesterol 
(114-200)

233 148 164 121

HDL (40-60) 28 29 27 22

LDL (<100)
133 93 85 65

Triglycerides
(10-200)

358 130 130 170

Dysbiosis And MAFLD – A Case Study



MAFLD

Pre Botanical Antimicrobial 3/15/21 Post Botanical Antimicrobial 2/2/23

CAP (Steatosis) Score: 387 dB/m (severe) CAP (Steatosis) Score: 293 dB/m (mild)

Fibrosis Score: 9.5 kPa (significant) Fibrosis Score: 6.3 kPa (insignificant)



Vibrant Testing March 1, 2023 July 21, 2023 November 28, 2023

sdLDL (mg/dL) 31.3 18.5
20.6

Lp(a) (mg/dL) 8 7
<7

Glucose (mg/dL) 99 87
68

HbA1c 5.5 5.6 5.5

Insulin 46.2 14.7 19.9

ALT 28 81 H
35 H

AST 24 34 H
28

Alkaline Phosphatase 116 H 131 H 130 H

Metabolic Health And The Microbiome



Vibrant Testing March 1, 2023 July 21, 2023 November 28, 2023

Cholesterol, Total 
(mg/dL)

180 205
216

LDL Calculation (mg/dL) 99 125
130

HDL Direct (mg/dL) 46 58
56

Cholesterol/HDL Ratio 3.9 3.5
3.9

Triglyceride (mg/dL) 175 108
148

Homocysteine 13 9
11

Hs-CRP (mg/L) 4.2 4.2
7.3

Ox-LDL (U/L) 43.1 28.6
50.1

Metabolic Health And The Microbiome



Botanicals & The Microbiome
● Pilot study was completed 

in 2020 with 13 participants 
using a botanical 
antimicrobial liquid and a 
binder for 8 weeks at 
maximum dosing.

● 69% (9/13) of the 
participants had an increase 
in probiotic abundance.

● 73% (8/11) of the 
participants had an increase 
in Akkermansia muciniphila. 

Akkermansia muciniphila

Faecalibacterium prausnitzii Lactobacillus plantarum



Botanicals And SCFAs

Short-Chain Fatty Acids

Before After Normal Range

Acetate 68.7% 63.8% 60.2 - 72.7%

Butyrate 11.8% 12.5% 5.1 - 12.4%

Propionate 16.6% 21.2% 15.4 - 30.3%

Valerate .2% .9% .8 - 3.5%

Total SCFAs 39.7 micromol/gram 46.4 micromol/gram 45.4 - 210.1 
micromol/gram



Rooted In Science Bacillus subtilis DE111Ⓡ



Botanicals & The Oral Microbiome

Dental Pilot Study by
John Rothchild, DDS

● 9 Participants 

● Used Phase-Contrast Microscopy to identify elevated pathogenic microorganisms 
(gram-negative rods and spirochetes) in gingival crevicular fluid from periodontal 
tissues

● 7 out of 9 participants had a significant reduction or elimination of pathogens when 
using Liposomal Botanical Anit for one month



Therapeutic Actions

● Lifestyle!

○ Anti-inflammatory diets focused on variety of fiber to help support keystone species and SCFA producers

○ Regular exercise/movement, stress reduction, optimal sleep, etc 

● Support a balanced gut microbiome

○ Address dysbiosis when present and biofilm- botanicals offer a balanced way to do this

■ Berberine, oregano, noni, olive leaf extract, garlic, black walnut, grape seed extract

○ Bind LPS and other toxins (histamines, oxalates, heavy metals, etc) that may be present with dysbiosis and found in biofilm

■ Activated charcoal, zeolite clay, apple pectin, silica

○ Support integrity of the gut lining and restore gut-brain connections (satiety, parasympathetic state)

■ L-glycine, zinc carnosine, quercetin, DGL, lemon balm, chamomile

○ Restore microbial balance and digestive function

■ Spore based probiotics, enzymes, bitter herbs 

● Address the oral microbiome

○ Use botanicals to address local dysbiosis and plaques (biofilm)

○ Restore balanced microbiome with oral specific probiotics. 



Thank You For Attending
Questions?


