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Microbiome Influences to the 
Immune System 

“disregulation of bacterial communities can lead to inflammatory 
disorders, including inflammatory bowel disease, obesity, 
diabetes, and autism.” 



Biofilms, Dysbiosis and LPS 
•  Biofilms are communities of microbial cells 

surrounded by a secreted polymer, called the 
extracellular polymeric substance or EPS  
which is an endotoxin. 

 
•  Composed of multiple organisms, including both 

aerobic and anaerobic bacteria and/or fungal 
species. Lyme also creates biofilms. 

•  More than 80% of all microbial infections have 
developed biofilms beginning in as little as two 
weeks from the onset of infection 
 

•  Biofilm bacteria can resist up to 5000 times the 
antibiotic concentration that would normally be 
needed to resolve infections.  

•  Biofilms in the GI tract typically contain LPS 
(Lipopolysacchride) Endotoxin from Gram negative 
bacteria, and LTA (Lipoteichoic Acid) from Gram 
positive bacteria. 



 Chronic Sinusitis  
Biofilms of both yeast and/or bacteria are found in 
80% of patients undergoing sinus surgery. 
 

 Pulmonary Infections 
Bacterial and fungal biofilms can cause chronic 
infection such as pneumonia, cystic fibrosis, and 
tuberculosis.  
 

 Kidney Stones  
Stones consist of a complex composed of bacterial 
biofilm, and mineralized stone material. 
 

 Heart Disease  
Inflammation of the smooth membranes which line 
the inside of the heart is caused by a complex 
biofilm composed of both bacterial LPS and host 
components. Biofilms have been found on stents 
and other cardiac prosthetics. 

Staph aureus biofilm ���
on a catheter 	


Pseudomonas A. biofilm inside 
the alveoli in the lung	


Biofilm Associated Infections 

MRSA	




LPS-
Lipopolysaccharide 
Endotoxin 

  

•  LPS is the found on the outer shell of gram negative bacteria  

•  LPS is a potent Endotoxin causing a variety of diseases. 
 
•  LPS is component of Biofilms 

•  LPS can be a factor in all autoimmune diseases 

•  Alzheimers, chronic fatigue, fibromyalgia, heart disease, diabetes and a broad 
range of chronic disorders may be attributed to inflammation caused by LPS 

 
•  LPS passes from the GI tract (including the oral cavity) to virtually anywhere 

in the body, setting up cytokine responses, inflammation and autoimmunity. 
!!



LPS - Endotoxins can damage 
any organ or tissue 
 

  

Liver histology before and after LPS exposure	




LPS and Pancreatic Cancer 

“LPS promotes NF-kappaB activation in colon cancer cells 
and pancreatic cancer cells” 



LPS Influence in Colorectal Cancer 
“…inhibiting LPS induced toll-receptor TLR4 could improve 
therapeutic outcomes by preventing cancer metastasis ” 



LPS and Pancreatic Cancer 

“LPS promotes NF-kappaB activation in colon cancer cells 
and pancreatic cancer cells” 



Autism, MS, Lyme 
 Chronic Neuro-excitotoxicity���
 
Brain and nerve cell loss, as seen in 
Autism, MS, and Parkinson’s 
 
50-70% of MS patients test positive 
for infection. 80-100% of autistic 
children have abnormal yeast and 
bacterial loads. 

 Biofilm Infections Found Include:���
���
Yeast 
Bacteria 
Viruses 
Parasites 
Lyme Disease and co-infections 
Mycoplasma 
 

 Chronic infections and LPS 
translocation need to be treated to 
stop persistent activation of microglia 
and nervous system damage. 

Resting Microglia 

Activated Microglia 
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Microbiome Dysbiosis, Immune 
Activation and Mental Illness 

•  Depression 

•  Schizophrenia 
 
•  Bi-Polar Disorders 

•  Anxiety 

•  Obsessive Compulsive Disorder!

LPS-induced peripheral cytokine elevations can alter neuronal activity in the limbic 
system (e.g. increased amygdala activity). As well as causing excito-toxic neuronal 
overstimulation, the LPS-induced inflammation can increase the activity of 
indoleamine-2,3-dioxyegenase (IDO), an enzyme that breaks down tryptophan in the 
kynurenine pathway.  
 
IDO activity has been positively correlated with depressive symptoms, and kynurenine 
itself can increase anxiety when administered in the periphery. The end result of LPS 
endotoxemia may be decreased tryptophan and enhanced kynurenine availability, 
along with compromised serotonergic functioning 



12!

Neuroendocrinol Lett 2008; 29(1): 117–124 

It is suggested that patients with Major Depressive 
Disorder should be checked for Leaky Gut by 

means of the IgM and IgA panel used in the present 
study and accordingly should be treated. 



The results show that normalization of the IgA and IgM responses to translocated 
LPS may predict clinical outcome in CFS. The results support the view 
that a weakened tight junction barrier with subsequent 
gut-derived inflammation is a novel pathway in CFS.!

J Affect Disord. 2007 Apr;99(1-3):237-40. Epub 2006 Sep 27.!
!
Increased serum IgA and IgM against LPS of enterobacteria in chronic fatigue 
syndrome (CFS): indication for the involvement of gram-negative enterobacteria in the 
etiology of CFS and for the presence of an increased gut-intestinal permeability.!
Maes M1, Mihaylova I, Leunis JC!

The present study examines the serum concentrations of IgA and IgM to LPS of gram-negative 
enterobacteria, i.e. Hafnia Alvei; Pseudomonas Aeruginosa, Morganella Morganii, Pseudomonas 
Putida, Citrobacter Koseri, and Klebsielle Pneumoniae in CFS patients.!



SIBO  -  Small Intestine  
  Bacterial Overgrowth 

Of 42 fibromyalgia patients, 100% were positive for SIBO overgrowth  
!

LPS From Viral Infected E. Coli 
!
Theophil Hey, MD and colleagues found that 80% or more of those with fibromyalgia are harboring a virus. It 
isn’t a human virus, but it is a virus that infects the E coli bacteria that is living in their intestines. His testing 
showed that only 12% of the people without fibromyalgia had this infection.	

	

When a group of fibromyalgia patients were tested during a flair of symptoms, 62 out of 63, or ���
98% tested positive for this problem.	

	

When the infected E coli die, they burst and produce fragments of the E coli shell containing LPS. 	




“Herbal therapies are at least as effective as Rifaximin 
for resolution of SIBO by Lactulose BreathTesting”  

15!

SIBO  -Small Intestine Bacterial Overgrowth 



H. Pylori – One of Many GI Infections with 
Systemic Implications  

“H. Pylori may affect the gut-brain axis…resulting in alterations 
in cognitive function, food intake and appetite, immunological 
response….disturbances in the upper and lower digestive tract 
permeability, motility and secretions may occur……. as a form of 
irritable bowel syndrome. ” 



Perforation of the GI lining by pathogenic bacteria, yeast or 
parasites, resulting in LPS and LTA (gram positive) 
endotoxin translocation. 
 
 

Biofilms, LPS, LTA in G.I. Disease 
Intestinal Dysbiosis and Leaky Gut Syndrome 



Chronic GI Dysbiosis: 
 
Linked to arthritis, cardiac disease, fibromyalgia, auto-immune 
disorders, nerve and brain cell inflammation. 

 Candida 
Hyphal forms invade epithelial cells and cause tissue 
damage. Toxic by-products of yeast such as 
acetaldehyde are carried to distant parts of the body 
including the brain. AH damage to red blood cells 
impairs oxygen transport.  
(20% of oxygen intake is used by the brain). 
 
C. Difficile Infection  
3 million cases in hospitals in the US, one study found 
20% of nurses uniforms contaminated by the end of a 
workday. Not killed by alcohol, soap and water or 
bleach is needed. 
 
Chronic Inflammation 
Seen in acid reflux, GERD, colitis,  
Crohn’s disease. 
 
Neurotransmitter Disregulation 
Sleep and mood disturbances.   

C. Difficile Biofilm 



Zonulin and Systemic Inflammation: 
Celiac / Gluten Intolerence and Leaky Gut Syndrome 

When the finely-tuned Zonulin pathway is deregulated in genetically susceptible 
individuals, both intestinal and extra-intestinal autoimmune, inflammatory, and 
neoplastic disorders can occur. 

 
Mechanisms of gliadin-induced zonulin release, increased intestinal permeability, and onset of autoimmunity.  
From Zonulin and Its Regulation of Intestinal Barrier Function: The Biological Door to Inflammation, Autoimmunity, and Cancer 

Dr. Alessio Fasano       
Director 
Center for Celiac Research 
Mass General Hospital  
for Children  
 
www.celiaccenter.org 



Among the several potential intestinal luminal stimuli that can 
trigger zonulin release, we identified small intestinal exposure to 

bacteria and gluten as the two more powerful triggers.  

Physiol Rev 91: 151–175, 2011 

20!



Ann. N.Y. Acad. Sci. 1165: 195–205 (2009) 

21!

Elevated serum zonulin was detected 
in 70% of autoimmune subjects!



Translocation of microbial products and the resulting 
immune activation have not only local consequences 

within the GI tract, but are also associated with systemic 
dissemination of LPS and systemic immune activation 

Mucosal Immunol. 2010 July ; 3(4): 387–
398. 

22!
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Microbiome and Thyroid 
Function 

•  Healthy gut flora assist in converting inactive thyroid hormone T4 to T3 the 
active form. 

•  20% of the T4 is converted to T3 in the GI tract, in the form of T3Sulfate, (T3S) 
and Triidothyroacetic acid (T3AC) by an enzyme - intestinal sulfatase. 

 
•  Elevated cortisol due to dysbiosis can increase the inactive form of T-3, 

Reverse T 3 (rT3).  This is why lab tests may appear normal although 
symptoms are present. 

•  Important to Test for Dysbiosis and Reverse T3 with Thryoid symptoms. 

•  Dysbiosis also promotes Autoimmune Thyroid or Hashimoto’s Disease. 



5 Methods to Inhibit Biofilms:  
Utilizing Plant Based Medicines 

•  Inhibition of Quorum Sensing 

•  Inhibition of Initial Attachment Phase of  
Biofilm Colonies 

•  Inhibition of Swarming Motility of  
Pathogenic Organisms 

•  Efflux Pump / Multi Drug Resistance Pump 
Inhibitors  

•  Bacteriostatics / Bactericidals 
 
 
 
 
 
 



Inhibition of Quorum Sensing 
Cell signaling by organisms using auto inducers called 
Quorum Sensing determines gene expression, 
virulence, resistance, and the development of biofilms. 
 
Botanicals which 
are known to inhibit  
Quorum Sensing: 
  
- Garlic 
- Oregano 
- Bilberry 
- Bladderwrack 



Essential Oils: 
Prevention Adhesion and Disrupting or 
Destroying Biofilm Components 

 
Oregano, Tea Tree, Galbanum, and Lavender are antimicrobial essential oils used 
in the Biocidin® formula  

 Phenolics such as Thymol interact with surface proteins of bacteria, leading to an 
alteration of the cell surface and interrupt the initial attachment phase of biofilm 
formation.  
 
 Essential Oils may prove to be most useful in treating multi drug resistant gram 
negative bacteria such as Pseudomonas, Escherichia and Acinetobacter.  



Condensed Tannins:   
Powerful OPC’s Control Biofilm Development by  
Inhibition of Swarming Motility of Pathogenic 
Organisms 
 

  

Representative images of P. aeruginosa swarming motility 
under control conditions (A) and in the presence of 
Cranberry (B) and Pomeranate (C) (both 100 µ/ml). 

Grape Seed and Bilberry contain condensed 
tannins that prevent adherence of biofilms, 
and may inhibit swarming motility of 
bacteria. 

OPC’s are also potentiators for Vit C, 
providing numerous benefits in cellular 
health and anti-aging medicine. 



  

 
Efflux Pump Inhibitors: 
Inhibition of Multi Drug Resistance Pumps 
  

Biocidin® and Olivirex® formulas contain 
tannins, berberine, and certain phenolics which 
have useful effects as efflux pump inhibitors. 
 
Research indicates that these botanicals can 
potentiate conventional antibiotics and increase 
their effectiveness against a variety of both 
gram positive and gram negative organisms.  
 
Goldenseal, Black Walnut, White Willow, 
Raspberry Leaf  Bladderwrack, Uva Ursi, and 
Garlic are a few botanicals that have been 
studied as Efflux Pump Inhibitors. 
 



①  Eliminate GI Dysbiosis due to pathogenic bacteria, yeast, fungus and parasites 

using broad-spectrum botanicals and other agents. Ozoneotherapy may also be 

used to reduce infections. 

② Address Biofilms and reduce LPS, LTA translocation 

③  Eliminate Food Allergens and excess sugars from the diet, increase fiber  

④ Support detoxification: cleanse liver and remove toxic metals, LPS burden 

⑤ Raise antioxidants/Reduce Inflammation such as IV glutathione, ALA, EPA/DHA, 

Curcumin, OPC’s, and CBD’s . 

⑥ Support beneficial organisms with pre and probiotics, fiber rich foods 

⑦ Heal gut lining with Vit D-3, L-glutamine, slippery elm, other supplements 

⑧ Support immune system with adaptogenic herbs, medical mushrooms 

 These are fundamental protocols not just for cancer but for any patient with 
 chronic inflammation or any long term illness.  

 

 
This is fundamental in treatment of any condition 
caused or exaggerated by altered microbiome 
due to diet and/or the presence of pathogens 
resulting in intestinal permeability and 
translocation of endotoxins such as LPS and LTA.!

Clinical Strategies	




•  Time Tested Formulations - Founded in 1989 by Dr. Rachel Fresco to address 
infection and immune function using botanical medicines.   

•  Great Smokies Diagnostic Labs, now Genova performed over 200,000 
sensitivity tests during the 6 years Biocidin was tested as a candidate, and in 
EVERY test it was the most HIGHLY SENSITIVE substance. 

•  For 26 years our formulas have been recommended by leading practitioners, 
authors and laboratories. In 2013 a University of Binghamton study showed 
effectivness in addresssing Biofilms. 

•  In-Vitro tests have demonstrated effectiveness in the same range as 
pharmaceuticals used for similar purposes, but without the potential toxicity 
and consequent side effects.  

 

 



•  Broad Spectrum of activity against gram positive and gram 
negative bacteria, yeast, fungus,  parasites and viruses.  

•  Inhibition of biofilms through more than one mechanism 
of action. 

•  Acts both systemically and in the digestive system, and 
may be used in acute or chronic infection.  

•  Contains immune system modulators to up-regulate the 
body’s own defenses.  

•  Supports clearance of toxins through activation of drainage 
pathways of the liver and kidneys. 

•  Reduces inflammation and promotes healing of tissues to 
reverse damage due to leaky gut. 

•  a synergistic blend to produce desired results without side 
effects or stress on organ systems. 

These statements have not been evaluated by the Food and Drug Administration (FDA). 
These products are not intended to diagnose, treat, cure or prevent any disease. 

Ingredients  have Demonstrated:!



Dysbiosis and Leaky Gut 
Candida 
Parasites 
Fungus and Mold    
Lyme and Co-infections    
Skin Infections – Staph/MRSA 
Viral conditions – Herpes Family 
Upper Respiratory –Cold/Flu   
Sinus Infection 
Dental/Gum Infection 

Urinary Tract Infection 
OB/Gyn Infections 
Prostate Inflammation 
Autoimmune Diseases 
During heavy metal chelation 
Adjunct to Cancer Treatments 
Elderly or at risk individuals 
Any Acute or Chronic Infection 
 

Clinical Uses for Biocidin®!

These statements have not been evaluated by the Food and Drug Administration (FDA). 
These products are not intended to diagnose, treat, cure or prevent any disease. 



USP Effectiveness 
Testing of Biocidin®

 
 

Demonstrates inhibitory activity 
of against both gram positive and 
gram negative bacteria,  
yeast and fungus. 
 
 

Bilberry extract, Grape Seed extract, Milk Thistle, 
Echinacea, Goldenseal, Shiitake,  
White Willow, Garlic,  Black Walnut (hull and leaf), 
Raspberry, Fumitory, Gentian, Noni, Tea Tree oil, 
Galbanum oil, Lavender oil, Oregano oil 

Text 
Text 

These statements have not been evaluated by the Food and Drug Administration (FDA). 
These products are not intended to diagnose, treat, cure or prevent any disease. 



Subsequently, biofilms were exposed to a fixed concentration of Biocidin® for a period of 

24 hours and cell viability was monitored.  
 

 

Figure 1. P. aeruginosa biofilms exposed to 50% Biocidin® for a period of 24 hours.  At 24 
hrs, most of the biofilm and planktonic populations were eradicated. 

   

 
 

 

 
 

 

 
 

 

 

 
 

 

 
 

 

 

 
 

 
Figure 2. E. coli biofilms exposed to 50% Biocidin® for a period of 24 hours.  At 24 hrs, most 
of the biofilm and planktonic populations were eradicated. 
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2013 Study by University of 
Binghamton on Biocidin 
and Biofilm Control. 
 
Both Planktonic and Biofilm 
communities were tested. 
 
Within 24 hours both were 
eradicated. 
 
Graph showing results on 
E. Coli and Pseudomonas!



 
Figure 3. K. pneumoniae biofilms exposed to 25% Biocidin® for a period of 24 hours.   

 
 

 

Biofilms of C. albicans were also exposed to Biocidin® but to 25% instead of 50% for a 

period of 24 hrs. However, instead of solely monitoring cell viability on agar plates (Fig. 
5), I used a live/dead stain (Invitrogen) and monitor the Biocidin® efficiency using 

confocal microscopy. Images were taken at 200x magnification zoom 5 using a confocal 

scanning laser microscope (Fig. 4). In addition, I analyzed the images using the 
COMSTAT image analysis software (Table 3) and Luminance Analyzer v1.0 (written at 

Binghamton University) (Fig. 6) for fluorescence intensity measurements.  

 

Cell viability was reduced by >99% in the bulk-liquid population and by >90% in the 
biofilm population (Fig. 5).  A significant reduction was observed in biofilm thickness, on 

the total biomass and surface area of biomass (Table 3). Exposure to Biocidin® resulted 

in a decrease of live cells or membrane non-impaired to 50%, from an original 80% live 
stained population (Fig. 6).  
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Figure 4. C. albicans biofilms exposed to 25% Biocidin® for a period of 24 hours 

2013 Study by University of Binghamton on 
Biocidin and Candida Biofilm Control. 



Ingredients 
Olive Leaf extract (18-24% Oleuropein) 
Garlic, Goldenseal, Milk Thistle, St. John’s Wort, Uva 
Ursi, American Ginseng, Bladderwrack, Cordyceps, 
Dandelion, Noni, White Willow. 

 
 
 •  High Oleuropein Potency	


•  Broad Spectrum Organic Olive Leaf	


•  Added Immune Modulators	

•  Detoxification Factors for Liver and 

Kidneys	

•  Excellent addition to Biocidin for 

complicated clinical presentations	

•  Winter Wellness (prevention or 

treatment)	


•  Viral conditions 
•  Upper respiratory infection 
•  Lyme and Co-infections 
•  Urinary tract infection 
•  Prostate inflammation 
•  Skin infections inc. MRSA 
•  Autoimmune disease 
•  Elderly or at risk individuals 
•  During heavy metal chelation 
•  Adjunct to cancer treatments 
•  Any acute or chronic infection 

These statements have not been evaluated by the Food and Drug Administration (FDA). 
These products are not intended to diagnose, treat, cure or prevent any disease. 



Restores Vitality and Energy	


•   Contains traditional Chinese adaptogenic herbs that 
“tonify Qi” 

•   Organically grown, tested for purity 
•   Excellent support in chronic fatigue 
•   Contains Artemesia for parasite clearance 
•   Targets digestion and aids detoxification 
•   Liquid extract enhances absorption 

Radix Astragalus, Herba Artemesia Apiaceae, Eleutherococcus Senticosus,  
Radix Polygoni Multiflora, Radix Zingiberis Officianalis, Rhizoma Atractylodis Macrocephalae, 
Radix Dioscoria Oppositae, Sclerotium Poria Cocos, Radix Codonopsis Pilosulae, Radix 
Paeoniae Lactiflorae, Tuber Curcumae, Pericarpium Citri Reticulae, Glycyrrhizae Uralensis. 
Water: 48%- 54%, Glycerin: 24%-26%, Alcohol: 10% - 12% by volume. 

These statements have not been evaluated by the Food and Drug Administration (FDA). 
These products are not intended to diagnose, treat, cure or prevent any disease. 



Supernatant Probiotic Addresses G.I. Ecology	

 
•   Releases antibacterial bacteriocines to help suppress  

 pathogenic bacteria 
•   Optimizes growth of beneficial flora by helping flora to implant 
•   Healing botanicals soothe intestinal mucosa 
•   Produces vitamins, folates, amino acids, and enzymes for  

 enhanced GI  health 
•   Does not need refrigeration 
•   Contains live cultures, and by products, not a fixed # of CFU’s 
•   May be used alone or with other flora to help them implant 

Distilled Water, L. Acidophilus fermentation, Bifidobacterium complex, Aloe 
Vera, Yucca, Lactobacillus salivarius, Chlorophyll, Peppermint, Ginger, 
Dandelion, Viola. !

These statements have not been evaluated by the Food and Drug Administration (FDA). 
These products are not intended to diagnose, treat, cure or prevent any disease. 



Pyrophyllite Clay - Removes debris, toxins and wastes	


•   High electromagnetic charge attracts toxins 
•   Adsorbing and Absorbing structure allows toxins to attach to the 

outside like a magnet,  and be soaked up like a sponge. 
•   U of A Research shows it is effective on E coli, Staph A, 

Pseudomonas, Salmonella, MRSA, and ESBL E. Coli 
•   Contains 5 electrolytes in significant quantities 
•   60% silica largely amorphous, 10%quartz to help rebuild tissue 
•   Excellent support when used with Biocidin® or the Bioclear® Program 
•   Assists in “mop up” phase of biofilm treatment  

 !

Activated Charcoal – Absorbs toxins 
•  Universal remedy for poisons by the Poison Control Center 
•  Relieves Flatulence 
•  Made from Coconut shell, USP medicinal grade 
 
"It is only when ignited and quenched that charcoal itself acquires its characteristic power, 
and only when it seems to have perished that it becomes endowed with greater virtue." !
Pliny the Elder (A.D. 50), Roman scientist!
 
 These statements have not been evaluated by the Food and Drug Administration (FDA). 

These products are not intended to diagnose, treat, cure or prevent any disease. 



 
 

Clinical Recommendations: 
 
 
 

General Cleansing 
 

Yeast / Candida 
 

LPS / Bacterial Translocation 
 

Bacteria 
 
 
 
 
 
 
 



 
Parasites 

 
Viral Conditions 

 
Lyme and Co- Infections 

 
Autism 

 
Prostate Infection 

 
 

Dosage  
Recommendations 

 
Chronic Conditions 

  
Maintenance 

 
Sinus Rinse 

 
Dental Infection 

 
Children 

 
Acute Onset 
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Dr. Robert Roundtree, MD 
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Dr. Rachel Fresco  

L. Ac., Ph. D.  
President 

 
800.775.4140, 831.688.1533 

rfresco@biobotanicalresearch.com 
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