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Disclaimer 
•  Information is for educational purposes only 

•  The alternative view presented has not been established 
as standard care or practice 

•  Clinical trials have not yet been conducted 

•  Not to be taken as specific medical advice 

•  All medical decisions regarding your child’s health issues 
should be discussed with your health care provider 

  	  

Nature Reviews Neuroscience 2012 

The Neuroscience of the Gut 
Strange but true: the brain is shaped by 

bacteria in the digestive tract 
 

Scientific American April 19, 2011 

Proceedings of the National Academy of Sciences  

•  The normal gut flora have a significant impact on brain 
development and subsequent adult behavior 

•  They found that colonizing an adult germ-free animal 
with normal gut bacteria had no effect on their behavior.  

•  If germ free animals were colonized early in life, these 
effects could be reversed. This suggests that there is a 
critical period in the development of the brain when the 
bacteria are influential. 

Mice, Microbes and Antibiotics 
•  Dr. Vincent Young, University of Michigan (2009)  

•  “the gut ecosystem needs to be preserved 
and that changing the ecosystem through 
stresses such as antibiotics could 
irreversibly change the ecosystem, with 
deleterious effects.”   

•  Dr. Young has studied the effects of antibiotics on the microbes in 
our gut.  He found that mice when given particularly strong 
antibiotics completely wiped out all their normal gut microbes.   

•  Even more striking, Clostridium species and fungal species are then 
able to overgrow without the good bacteria there to fend them off.   

•   Once the bad bugs take hold in our GI tract they may be extremely 
difficult to eradicate.  
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2013, 15, 1416-1463; 

 Environment and Disease Risks  
Science 330(6003):460–461. 2010. /Rappaport SM, Smith MT. 

•  Microbiomes form one component of a new 
concept known as the “exposome,” or the 
measure of all of an individual’s exposures over 
his or her lifetime and how those exposures 
affect disease risk.  

•  We should “consider the ‘environment’ as the body’s 
internal chemical environment and ‘exposures’ as the 
amounts of biologically active chemicals in this internal 
environment.  

•  Exposures are not restricted to chemicals (toxicants) entering 
the body from air, water, or food, for example, but also include 
chemicals produced by inflammation, oxidative stress, lipid 
peroxidation, infections, gut flora [microbiomes], and other 
natural processes.” 

“Exposome” Internal and  
External Environment 

•  Water/Hydration status 

•  Nutritional status 

•  Environmental toxins including metals 

•  Electromagnetic pollution 

•  Stress 

•  Use of medications and antibiotics 

•  Lack of movement and excersise 

•  Lack of sunlight 

•  Proinflammatory cytokines 

•  Oxidative stress 

•  Microbiome 

 

What is happening in the gut  
of ASD patients? 

What does the gut do for us? 
�  Protection/Barrier (gut-brain) 

�  Transportation/Motility 

�  Digestion (stomach, duodenum, jejunum) 
�  Fats 
�  Carbohydrates 
�  Protein 
�  Fiber 

�  Provides Fuel / Nutrition 

�  Absorption  

�  Waste Removal (colon) 

�  Immune Regulation 
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The GI tract is our 
first line of defense 
against the outside 
world. 

•  Absorptive surface of the GI 
tract is 200 times larger than 
the surface area of the skin 
(400 square meters) 

GI Histology 100	  trillion	  bacteria	  	  
	  

Atleast	  1,000	  different	  
species	  

	  
Early	  disrupGon	  of	  gut	  flora	  

affects	  later	  immune	  
funcGon	  causing	  potenGal	  
allergies	  and	  autoimmunity	  

	  
Good	  flora	  protects	  us	  from	  

pathogens	  
	  

Aids	  with	  digesGon	  of	  
carbohydrates	  and	  fiber	  to	  
form	  SCFA	  which	  in	  turn	  

fuels	  enterocytes	  

Gut Microbiota 

Human Microbiome Project  
�  5yr/	  	  $140	  million	  effort	  to	  study	  and	  explore	  how	  the	  trillions	  of	  

microscopic	  organisms	  in	  our	  bodies	  affect	  our	  health.	  	  

�  Total	  microbial	  cells	  found	  in	  associaGon	  with	  humans	  may	  exceed	  
the	  total	  number	  of	  cells	  making	  up	  the	  human	  body	  by	  a	  factor	  of	  
10:1.	  	  

�  The	  total	  number	  of	  genes	  associated	  	  

	  	  	  	  	  with	  the	  human	  microbiome	  could	  	  

	  	  	  	  	  exceed	  the	  total	  number	  of	  human	  genes	  

	  	  	  	  	  by	  a	  factor	  of	  100:1	  

�  Organisms	  expected	  to	  be	  found,	  bacteria	  

	  	  	  	  	  yeast,	  protazoa,	  parasites	  viruses,	  	  

	  	  	  	  	  bacteriophages	  

Influences of Microbiota on  
Intestinal Immune System Development 

American	  Journal	  of	  Clinical	  NutriGon	  1999	  

	  

�  The	  gut	  interacts	  with	  intesGnal	  bacteria	  both	  resident	  and	  
ingested	  to	  develop	  
�  ProtecGve	  mechanisms,	  improving	  barrier	  funcGon	  
�  Immune	  modulaGon,	  immune	  sGmulaGon	  as	  well	  as	  tolerance	  
�  Specific	  and	  non-‐specific	  cellular	  and	  humoral	  gut	  mucosal	  immune	  

response	  

�  Germ-‐free	  animals	  	  
�  Atrophic	  mucosa	  
�  Underdeveloped	  cellular	  immune	  response	  
�  Inadequate	  maturaGon	  of	  anGbody	  secreGon,	  esp.	  IgA	  
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Reconstituting the Depleted Biome 
to Prevent Immune Disorders  

Article By William Parker, Duke University 

 

“The light of evolution points toward reconstitution of the 
biome as the only reasonable therapy for a wide range of 
immune-associated disorders, including allergy, autoimmunity 
and perhaps autism.” 
                    GALT (gut-associated lymphoid tissue) organized lymphoid 

structures — Peyer's patches and isolated lymphoid follicles 
The diffuse tissues of the lamina propria contain a large number 

of immunoglobulin A (IgA)+ plasma cells, T and B cells, 
macrophages, dendritic cells (DCs) and stromal cells (SCs) 

The Immune System in the Gut 

Leaky Gut, Zonulin and Gluten 
�  Gluten causes leaky gut by releasing zonulin 

�  Zonulin release causes cytokine and chemokine 
activation (CXCR-3 , ligands CXCL 9, 10, 11) and 
migration of pathological Th1 cells  

�  Gluten cause wbc (neutrophil) recruitment 

�  An impaired intestinal barrier is involved in 
INFLAMMATION 

�  MS, strokes, asthma, cardiomyopathy, IDDM, 
thyroiditis, celiec disease, rheumatoid arthritis, 
inflammatory bowel disease and Autism 

�  Anti-zonulin Therapy is being studied 
• 21 

Human Zonulin a Potential Modulator of 
Intestinal Tight Junctions Fasano 

• 22 
• Mechanisms of Disease: the role of intestinal barrier function in the pathogenesis of gastrointestinal autoimmune diseases 
• Nature Clinical Practice Gastroenterology & Hepatology (2005) 2, 416-422 

Toxicity and the Gut 

•  Polychlorinated biphenyls disrupt intestinal integrity via 
NADPH oxidase- induced alteration of tight junction protein 
expression.  Environ Health Perspect. 2010 Jul 

 
•  Intestinal barrier function in response to abundant or 

depleted mucosal glutathione in Salmonella infected rats.  
BMC Physiol. 2009 April 

 
•  The role of the glutathione antioxidant in gut barrier failure in 

a rodent model of experimental necrotizing enterocolitis. 
Surgery. 2004 Sept 

 
•  Cysteine supplementaion improves the erythrocyte 

glutathione synthesis rate in children with severe edematous 
malnutrion. Am J Clin Nutr. 2002 Sept 

Gut Barrier Function, Toxins, and Glutathione Vagus Nerve Cools Gut Inflammation 
• Mice exposed to sodium dextran 

sulfate to simulate inflammatory 
bowel disease. 

• Mice with intact vagus nerve 
exhibit less inflammation in the 
gut. 

• Mice with vagus nerve cut 
produced heightened  
inflammation in the gut. 

• The vagus nerve by releasing 
Acetylcholine stimulates T 
regulatory cells that lower 
inflammation. 

O'Mahony C. Loss of vagal anti-inflammatory effect in-vivo visualization and adoptive 
transfer. Am J Physiol Regul Integr Comp Physiol. Aug 12 2009. 
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Ingestion of Lactobacillus Strain Regulates Emotional 
Behavior and Central GABA Receptor  Expression in a 

Mouse Via the Vagus Nerve 
Bravo. Aug 2011 

�  Chronic treatment with L. rhamnosus (JB-1) induced region-
dependent alterations in GABA(B1b) mRNA in the brain 

�   L. rhamnosus (JB-1) reduced GABA(Aα2) mRNA expression 
in the prefrontal cortex and amygdala, but increased 
GABA(Aα2) in the hippocampus.  

�  L. rhamnosus (JB-1) reduced stress-induced corticosterone 
and anxiety- and depression-related behavior. 

�  The neurochemical and behavioral effects were not found in 
vagotomized mice. 

Probiotics as Psychotropics 
  

�  Emerging literature is showing the beneficial effect of oral 
probiotics on mood and anxiety symptoms.  

�  In a double blind, placebo-controlled randomized parallel 
group study, daily use of probiotics reduced psychological 
distress. (Messaoudi, 2010) 

�  A number of studies have shown the anti-anxiety effects of 
probiotic use in patients with medical conditions.  

 

 

 

(Silk, 2009; Sullivan 2009; Patel, 2008; O’Brien, 2004) 

  

Peptides of Maternal Nurture in Development 
and Brain- Gut Function 

  Dr. Martha Welch, MD- Columbia University 
–  Hypotheses 

•  Inflammation is encoded by the brain 
•  Inflammation causes the individual to maladapt 
•  Peptides will be effective treatment for dysregulated brain 

states 

–  Assumptions 
•  The brain and gut form a single physiologic circuit 
•  The gut-brain axis is the crossroads of  conditioning via 

interaction with mother 
•  The gut is critical to conditioning reactions to stress in the 

early post natal period 
 

 
 

• 27 

Combined Administration of Secretin and Oxytocin 
Inhibits Chronic Colitis and Associated Activation 

of Rat Forebrain Neurons 

Welch: Journal of Neurogastroenterology and Motility 2010 
•  Secretin is expressed in the colon at a lower 

level than in the intestines  
•  S/OT decreased TNF alpha and IFN gamma 

in the colon 
•  S/OT  combo reduced inflammation 
•  S/OT decreased ulcers 
•  S/OT decreased IL-6 in amygdala 
•  S/OT may act in synchrony 

      “Mother nature knows best” 
• 28 

Oxytocin	  

Oxytocin improves “mind-reading” in humans.  
     Domes G, Heinrichs M, Michel A, Berger C, Herpertz SC. Biol Psychiatry. 2007;61:731–733.  

Oxytocin modulates neural circuitry for social cognition and fear in 
humans.  
   J Kirsch P, et al Neurosci. 2005;25:11489–11493. Petrovic P, Kalisch R, Singer T, Dolan RJ.  

Oxytocin attenuates affective evalu-ations of conditioned faces 
and amygdala activity.  
   J Neurosci. 2008;28:6607–6615.  

Oxytocin infusion reduces repetitive behaviors in adults with 
autistic and Asperger’s disorders.  
   Hollander E, et al. Neuropsychopharmacology. 2003;28:193–198.  

Oxytocin increases retention of social cognition in autism.  
   Hollander E, et al.  Biol Psychiatry.2007;61:498–503. 

       

 

• 29 

Oxytocin Supplementation 
Promoting social behavior with oxytocin in high-

functioning autism spectrum disorders   

•  Oxytocin, a hormone known to promote mother-infant bonds, may be 
implicated in the social deficit of autism.  

•  Oxytocin (intranasal, 24iu) in 13 subjects with autism.  
 
In a simulated ball game where participants interacted with fictitious 
partners, we found that after oxytocin inhalation, patients exhibited stronger 
interactions with the most socially cooperative partner and reported 
enhanced feelings of trust and preference. 
Also, during free viewing of pictures of faces, oxytocin selectively increased 
patients’ gazing time on the socially informative region of the face, namely 
the eyes.  
 
•  Patients respond more strongly to others and exhibit more appropriate 

social behavior and affect. 

 
Elissar Andari et al…Proc Natl Acad Sci U S A. 2010 March 2; 107(9): 4389–4394. 
PMCID: PMC2840168 Neuroscience 
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Basic Biomedical Strategy 
�  History and Physical Examination 

�  Laboratory Testing 

�  Clean Up 
�  Environment 
�  Diet 
�  GUT!!!!!!!!!!!!!!!!!!! 

�  Foundational Nutrients 

�  Address HPA axis and Dysautonomia 

�  Support Methylation, Sulfation, Glutathione 

�  Address Mitochondrial Dysfunction 

�  Detoxification 

History - Gastrointestinal 
•  History of Colic, Reflux 

•  Frequent  or Early Antibiotics 

•  Dairy Intolerance, Sugar Cravings 

•  Frequent Otitis Media or Sinusitis 

•  History of Thrush, Severe Diaper Rash 

•  Poorly Formed Stools, Odd Color, Consistency, Odor, 
Mucus, “Soft Serve” 

•  Undigested Food in Stools, Floating Stools 

•  Constipation, Chronic Diarrhea, Both 

•  Abdominal Distention, Gassiness 

•  Abnormal Posturing 

•  Self Injurious Behavior, Aggression  

•  Poor Sleeping Habits 

 

Clean up the Diet 
�  Casein-free/Gluten-free/Soy-free Diet Trial for 3-6 months. 
�  Avoid sugar and refined starch, high fiber diet, maximize 

antioxidants, cruciferous veggies, turmeric, garlic… 
�  Limit processed and preserved foods; organic is best. 
�  Avoid excitotoxins (ex. Caffeine, MSG, NutraSweet, red/yellow food dyes, 

nitrites, sulfites, glutamates, preservatives). 
�  Limit intake of phenolics (apples, grapes, strawberries). 

�  Limit sources of Copper (chocolate, shellfish, tap water, artificial food dyes). 

�  Drink plenty of  clean filtered water. 
�  Eliminate seafood. 
�  Begin meals with raw fruits and veggies. 
�  Add good fats (cold pressed, hexane-free) – oils, nuts, seeds. 
�  Avoid hydrogenated, trans-fats, fried or heated fats. 
�  Buy hormone-free, antibiotic-free, organic, GMO-free especially 

animal products such as eggs, meat and dairy. 
�  Add fermented foods (coconut kefir, cabbage, kombucha). 

Gut Clean Up Strategies 
•  Address Maldigestion   

–  Add Digestive Enzymes 

•  Address Malabsorption 
–  Add Probiotics, Essential Fatty Acids 
–  Address Fat Soluble Vitamin Deficiencies (A,D,E,K) 

•  Address Dysbiosis and Pathogenic Biofilms 

•  Diagnose and Treat Immune Dysregulation 
–  Address Food Hypersensitivities – Diet, SLIT, LDA  
–  Treat Immunodeficiencies 
–  Treat Chronic Inflammation 

•  Address Motility/Constipation 

Lab Options for Dysbiosis 
�  Urine Organic Acids Test (OATS, MAP) 

�  Stool Microbiology 

�  Stool Mycology 

�  Stool Parasitology 

�  IgG/IgE Food/Mold Antibody Panel 

�  IgM/IgG titers for bacteria, yeast, viruses 

�  Celiac Panel 

�  Carnitine Panel 

�  Ammonia - blood,urine 

�  Fecal Fat 
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Dysbiosis in ASD 

•  Dysbiosis or altered bowel flora (Rossenau, 2004) 

•  Clostridial overgrowth (Sandler, 2002) 

•  Overgrowth of  spore-forming anerobes  
microaerophilic bacteria ei. Clostridia spp. 
(Finegold 2002) 

•  Clostridia species produce propionic acid, 
which has neuroinflammatory effects on 
the CNS of  rats  (McFabe 2007) 

•  Increased incidence of  Mycoplasma spp. 
infections compared to controls (Nicholson 2007) 

 

Infections Associated  
with ASD  

•  Babesia 
•  Bartonella  
•  Blastocystis 
•  Borrelia burgdorferi 
•  Chlamydia 

pneuomoniae 
•  CMV 
•  Ehrlichia 
•  HSV 

 

•  HHV-6 
•  Mycoplasma, multiple 

species 
•  Plasmodium 
•  Taenia solium 
•  Toxoplasma gondii 
•  Treponema pallidum  

Preventable cases of autism: relationship between chronic infectious diseases  
and neurological outcome. Pediatric Health (2009) 3(2), 125-140. 

PANDAS/PITANDS 
Pediatric Autoimmune Neuropsychiatric Disorder Triggered by Streptococcus or Other Infections 

•  Presence of obsessive-compulsive disorder and/or a tic disorder or 
acute behavioral changes 

•  Pediatric onset of symptoms  

•  Episodic course of symptom severity  

•  Association with group A Beta-hemolytic streptococcal infection (a 
positive throat culture for Strep or history of Scarlet Fever) 

•  Triggered by other infections (Lyme, Bartonella, Mycoplasma, 
Viruses…)  

•  Association with neurological abnormalities (motoric hyperactivity, or 
adventitious movements, such as choreiform movements) 

•  Acute change in behavior, skills (handwriting), bladder control 

•  Elevated CAM kinase and tyrosine hydroxylase, dopamine 
upregulation, and autoimmunity (M. Cunningham, Univ of Oklahoma) 

From Research Subgroup to Clinical 
Syndrome: Modifying the PANDAS 
Criteria to Describe PANS (Pediatric 
Acute-onset Neuropsychiatric Syndrome) 
Susan E. Swedo. NIH 

Antibody-mediated neuronal cell signaling in 
behavior and movement disorders 

Susan E. Swedo ,Madeleine W. Cunningham  Neuroimmunology 2006 
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Antibody-mediated neuronal cell signaling in 
behavior and movement disorders 

Susan E. Swedo ,Madeleine W. Cunningham  Neuroimmunology 2006 

Calcium-calmodulin network. Ca2+-signaling is mediated through several Ca2+-binding 
proteins, including calmodulin (CaM) and protein kinase C (PKC). The activity of N-

methyl-d-aspartate (NMDA) receptors or voltage-sensitive Ca2+ channels leads to an 
increase in intracellular Ca2+, which triggers a release of calmodulin that was previously 
bound to neuromodulin or neurogranin. Depending on Ca2+, CaM modulates the activity 

of several key signaling molecules that are crucial for synaptic plasticity including 
adenylyl cyclases (AC), protein kinases, calcineurin, nitric oxide synthase, Ca2+-channels, 

ATP-dependent Ca2+-pumps, and the CaM-dependent protein kinases (CaMKII). 

The principle excitatory receptor, the N-Methyl-D-Aspartate (NMDA) receptor, 
and its associated calcium (Ca2+) permeable ion channel are activated by 
glutamate and co-agonist glycine. 

Excitotoxicity  
(Excess excitatory neurotransmission) 
�  Causes brain atrophy 
�  Neuronal loss 
�  Brain more susceptible to Toxins 
�  Neuroinflammation 
�  Proinflammatory Cytokines 
�  Increased TNF alpha 
�  Increased IL-1, High IL-6 
�  Upregulation of Brain Immune System 
�  Microglial Activation 
�  GABA/Glutamate imbalance 

                    Russell Blaylock, “Vaccines, Neurodevelopment, and ASD” 

Inflammation, Infections, Stress 
and the BBB 

The blood-barrier can be 
compromised by 
inflammation, infections,  
stress, histamine, and 
hormones allowing antibodies 
to enter and affect certain 
parts of the brain.  

Infectious moods: Bugs that cause 
bizarre behavior 
12 January 2011 by Linda Geddes The blood-brain barrier (green) 

turns out to be leaky 
 

Tryptophan and IDO 
                                                                       

                                                    

                                                                     

                                                      

                                                                         

 

                                   

                                        

                                              

TDO 
(liver) 

IDO= indole amine dioxygenase 
TDO=tryptophan dioxygenase  

Proinflammatory  
Cytokines 

IDO 

Quinolinic Kyrurenic 

Kynurenine 
Quinolinate 

NAD+ ATP 

Tryptophan 

 5HTP  

Serotonin 

BBB 

Melatonin 
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Tyrosine/Dopamine metabolism and Gut Bugs 
    

 

 

                                                                     

                                                    

                                                                                                                                                      

                                                      

                                                                       

 

 

                                                                  

 

                                                              

 

                                   

                                        

                                              

HVA and  
other metabolites 

Epinephrine 

VMA 

DBH X Phenols (p-cresol) 

Phenylalanine 

Dopamine 

Tyrosine 

DOPA 

Norepinephrine 

PAL 

Ammonia 

Theory: sulfation of excess phenols causes depletion of sulfate 

Gut Bugs 

Benzoic acid 
Hippuric 
Phenylacetic 

 

OATS Testing OATS Testing 

Unregulated cystolic dopamine causes 
neurodegeneration associated with 

oxidative stress in mice  
•  90% of dopamine is stored in neurons 

•  Cytosolic dopamine is presumed toxic 

•  Cytosolic dopamine is degraded to HVA and 
other toxic dopamine metabolites 

•  Toxic metabolites of excess dopamine cause 
glutathione depletion, oxidative stress, and 
neurodegeneration 

•  Dopamine is substituted into NE and 
sympathetic nervous system 

Linan. J Neurosdi. 28, 425-433. 2008 
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Our whole life is solving puzzles.  ~Erno Rubik 

Let’s work together to solve the puzzle of autism. 
 

Many patients with autistic symptoms have 
persistent  dysbiosis.  Treatment of GI issues 
often alleviates the symptoms we call autism. 
 
Hypothesis: 
Patients with autism, who have had early and/or frequent 
antibiotic exposure, are likely to grow Clostridia sp. and 
Yeast in their GI tract. These pathogens may create 
chronic infections in the host, when protected by 
pathogenic biofilm.  This biofilm protects the bad bugs 
from destruction by the immune system. Treatment of 
pathogenic biofilms can help eradicate dysbiotic flora, 
restore the normal flora, and improve the symptoms of 
the neuro-immune-inflammatory condition called autism. 

Observation: 

What is Biofilm? 
�  A biofilm is a collection of microbial 

communities enclosed by a matrix of 
extracellular polymeric substance (EPS) and 
separated by a network of open water 
channels.  

�  Their architecture is an optimal environment 
for cell-cell interactions, including the 
intercellular exchange of genetic material, 
communication signals, and metabolites, 
which enables diffusion of necessary nutrients 
to the biofilm community.  

�  The matrix is composed of a negatively 
charged polysaccharide substance, held 
together with positively charged metal ions 
(calcium, magnesium, and iron).  

�  The matrix in which microbes in a biofilm are 
embedded protects them from UV exposure, 
metal toxicity, acid exposure, dehydration 
salinity, phagocytosis, antibiotics, antimicrobial 
agents and the immune system.  

Non animated picture of Biofilm/
Slime! 

Why are they so difficult to treat? 
•  Remarkably difficult to treat with antimicrobials, resistant to 

doses of antimicrobials 100- to 1000-fold over the minimum 
lethal dose for microbes outside of biofilms.  

•  Antibiotics do not penetrate the polysaccharide matrix. 
•  Highly resistant to both immunological and non-specific 

defense mechanisms of the body.  
•  Difficult to diagnose, difficult to culture. 
•  Microbes impart genetic material to one another to maintain 

resistance. 
•  Colonies communicate with one another through the use of 

quorum sensing molecules. 
•  Colonies fail to express OMP (outer membrane proteins). 
 
“Testing the Susceptibility of Bacteria in Biofilms to Antibacterial Agents” Antimicrobial Agents 
and Chemo. Nov 1990. 
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Consider if 
 

� Persistent /Recurrent Dysbiosis 
� Recurrent Sinusitis/Otitis 
�  Initially does well with antibiotics and 

antifungals 
� History of frequent antibiotics 
� Frequent flaring of yeast/bacteria during 

DETOX 
� Concomitant – gingivitis, tonsillitis, dental 

caries 
� Stool and Urine Cultures negative, but patient 

does well when placed on antifungals/
antibiotics 

Eradicating Chronic ENT Infections: 
A Systematically Conducted Literature Review 

of Advances in Biofilm Treatment 
•   30 articles were identified for this review, including 5 studies 

that included a human treatment component. 

•  Markedly higher antibiotic dosages were required to reduce 
biofilm presence. 

•  Mupirocin irrigation, gentian violet, and thiamphenicol glycinate 
acetylcysteine effectively eradicated biofilms.  

•  Physical disruption, surfactants, and probiotics were also 
shown to be beneficial in both nonhuman and human studies 

•  Antibiotic therapy is often ineffective against biofilms, and 
clinical treatment may need to focus on nonantibiotic therapies 
that reduce, disrupt, or eradicate ENT biofilms 

Smith. Otolaryngology-Head and Neck Surgery. Jan 2011 

•  Probiotics and Prebiotics and 
Synbiotics 

•  NaEDTA  
•  Iron chelating compounds 

•  Enzymes – mucous/fibrin degrading 

•  Others 

What type of biofilm control strategies 
are being researched? 

The Efficacy of EDTA Against  
Biofilm Bacteria  

(Kim, 2005) 
�  Biofilms = complex communities of micro-organisms 

attached to surfaces held together by EPS 
(extracellular polysaccharides, that are negatively 
charged and held together by positively charged 
cations, specifically Fe2+, Ca2+, and Mg2+.  

�  EDTA complexes with cations in the extracellular 
matrix. 

�  Neither Vancomycin or EDTA alone detached Staph 
biofilm. 

�  EDTA plus Vancomycin together caused biomass 
removal. 

Chelator-Induced Dispersal and 
Killing of Pseudomonas aeruginosa 

Cells in a Biofilm  (Banin, 2005) 

�  EDTA is a potent Pseudomonas biofilm disrupter. 

�  1000x killing when EDTA combined with 
Gentamicin. 

�  EDTA causes dispersal and killing of biofilm cells. 

�  Ca, Fe, and Mg protect biofilm. 

� When Ca or Fe are added, killing and detachment 
are completely blocked. 

   A Component of Innate Immunity 
Prevents Bacterial Biofilm Development 

Nature. 2002 May 30;417(6888):552-5.  
Singh PK, Parsek MR, Greenberg EP, Welsh MJ. 
 

 
•   Lactoferrin, a ubiquitous and abundant constituent of 

human external secretions, blocks biofilm development. 

•  By chelating iron, lactoferrin stimulates twitching, a 
specialized form of surface motility, causing the bacteria to 
wander across the surface instead of forming cell clusters 
and biofilms. 

•  These findings reveal a specific anti-biofilm defense 
mechanism acting at a critical juncture in biofilm 
development, the time bacteria stop roaming as individuals 
and aggregate into durable communities.  
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The effects of lactoferrin on P. aeruginosa biofilms after 
three days. 
Left image: Without lactoferrin, the cells congregate.  
Right image: With lactoferrin, the cells wander freely.  
©Nature  
 

Probiotics to Prevent the Need For, and 
Augment the Use Of, Antibiotics 

Can J Infect Dis Med Microbiol. 2006 Sep 

Gregor Reid, BSc, PhD MBA 

�  Reduce the risk of antibiotic-induced super 
infections in the gut and the vagina;  

�  Secrete antibacterial substances that lower 
pathogenic bacterial populations locally and at 
distant mucosal sites, and disrupt biofilms, making it 
easier for antibiotics to function;  

�  Enhance generalized mucosal immunity, which in 
turn aids in the eradication of the organisms at the 
mucosal site. 

	  Chitosans and Biofilm 

	  	   Effects of chitosans with different molecular weights on 
Streptococcus sanguis biofilm 
 Ma R, Zhu M, Liu Z. 

      Streptococcus sanguis biofilm was formed on saliva-coated glass 
(SCG) in a flow culture system, then exposed to 2% chitosans with 
different molecular weights (5 cps, 80 cps, 600 cps) for 3, 10, 30 
minutes.  

 
RESULTS:  the biofilm thickness and bacterial density reduced 

significantly after treatment with 2% chitosan.  Low molecular 
weight chitosan seems most effective at detaching biofilms. 

 
 Antimicrobial effects of chitosans and chitooligosaccharides, upon 

Staphylococcus aureus and Escherichia coli, in food model 
systems. 
Food Microbiol. 2008 Oct .Fernandes JC 

EDTA as an Adjuct Antifungal Agent for Invasive 
Pulmonary Aspergillosis in a Rodent Model 

(Hachem, 2006) 

�  Immunosuppressed rats infected with Aspergillus  who were 
treated with an antifungal drug and EDTA in combination had 
less severe disease and greater survival 

 

�  EDTA  acts like an antifungal –enhancing agent 

 

�  Absence of direct toxic effect of EDTA, no tissue damage 
associated with EDTA 

	  

Trea%ng	  Dysbiosis/Co-‐infec%ons	  

� Clostridia 
� Yeast 
� Bacteria and Strep 
� Parasites 
� Viruses 
� Lyme and Co-infections 
	  

True Health Medical Center 
Gut Biofilm Approach  

� Step 1 Lysis/Detachment –empty 
stomach 

� Step 2 Microbial Killing – 15-30 min later, 
or given simultaneously with Step 1 

� Step 3 Clean up – 2hr later or at night 
� Step 4 Rebuilding/Nourishing the Gut 

Lining 
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Step 1: Lysis/Detachment 
 

•  Enzymes 
•  Polysaccharidase, Disaccharidase  

•  break down sugars/carbs 
•  Fibrinolytics 
•  lumbrokinase, serratiopeptidase, or nattokinase 
•  May use pineapple, papaya or enzyme rich food 

for sensitive patient 
•  Careful with proteases on an empty stomach 

•  Disodium EDTA (oral only) or Apple Cider Vinegar 
•  Lactoferrin (especially for Pseudomonas, do not give if 

dairy allergy) 
•  Chitosan 
•  Natural Iron Chelators (green tea, rice bran IP6, 

curcumin) 
 

 

Step 1: Lysis/Detachment  
  

�  Works best on an empty stomach 
�  Do not give Enzymes on an empty stomach to 

patients with severe GI issues 
�  Do not give Lactoferrin to patients with dairy 

allergy 
�  Avoid giving Iron, Calcium or Magnesium with 

an hour or two of protocol 
�  Careful with sensitive patients or weak 

patients 
�  Careful with patients with severe 

autoimmunity 

	  

Step 2: Killing 
 

•  Consider natural Antimicrobials first 
•  Do not start with Pharmaceuticals 
•  Vary agents depending on microbiology, 

mycology and parasitology testing  
•  Dysbiosis may seem to worsen initially 
•  Watch for die off, treat accordingly 
•  Consider  the use of antibiotics or antifungal 

meds , if organisms remain persistent 
•  Start low and go slow 
•  It is not always about killing the bugs, it is more 

important to change the  gastrointestinal 
environment so the bugs don’t grow! 

Choosing Antimicrobials 
•  Have a high index of suspicion for Clostridia and Yeast, 

even if you do not see them on testing. 

•  Use of wide variety of natural agents that offer a broad 
spectrum of clinical response (antibacterial, antifungal, 
antiparasitic, antiviral, ….). 

•  Change your array of agents periodically. 

•  Become familiar with herbs which are complex molecules, 
and less likely to develop resistance.  

•  Consider pulsing protocols  

•  Do not give antimicrobials simultaneously with Calcium, 
Iron or Magnesium (if needed give two hours apart) 

Breaking the Cycle: Treatment 
Strategies for 163 Cases of Recurrent  

Clostridium difficile Disease 
�  Once RCDD develops 45-65% continue to have repeated 

episodes 

�  Standard treatment includes antibiotics such as 
Vancomycin, Metronidazole, Rifampin, Bacitracin 

�  Other options: binding resins (cholestryramine), probiotic 
( Lactobacillus GG and S. Boulardii), fecal enemas 

�  Most effective in breaking the cycle and clearing spores 
were longer courses using pulsing of vancomycin or 
metronidazole (every 3 days for 20 days)  

McFarland. Am J Gastroenterology. 2002. 

Treatment	  For	  Dysbosis	  
•  Usually long term 

•  Long term antibiotics may cause further imbalance of gut 
microbiota. 

•  Consider Herbals 

•  HBOT may help with anaerobic bacterial overgrowth 

•  ADD Biofilm strategies 

•  Restore good flora 
–  Prebiotics 
–  Probiotics 
–  Fermented foods 
–  Low glycemic diets (SCD, GAPS, Paleo, MAD…) 
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Step 3: Clean up  

•  Fiber, insoluble/soluble (prebiotics) 
• Pectin, guar gum, ground flaxseeds, 

psyllium husks 

•  Activated Charcoal if needed 

•  Alginates, Brown Algae, Clay 

•  Modified Citrus Pectin 
• Very important step 
• Helps prevent symptoms of die off 
 
 

Step 4: Rebuilding/ Nourishing  
the Gut Lining 

• Probiotics 
• Prebiotics 
• Probiotic/Prebiotic Rich Foods 
• Nutrient dense food 
• Organic 
• Non-GMO 
• Supportive Nutrients 

Potential Negative Reactions 
�  Symptoms 

�  Irritability, aggression, behavioral issues 
�  Increased stimming, hyperactivity, sleeplessness 
�  Skin rash, diaper rash, fever 

�  Possible Causes 
�  Side effect of supplement or allergy to med 
�  Yeast or Bacterial Flare-up (Balancing act) 
�  Detox Reaction = Too rapid of an exodus of heavy metals 

leading to vitamin or mineral deficiency, oxidative stress, 
liver or kidney stress 

�  Die off = Rapid death of gut bugs, leading to excess 
release of toxins such as ammonia and subsequent liver 
or kidney stress 

�  Immune/Inflammatory??? = reaction to gut bugs 

Summary 
•  The human microbiome interacts with the CNS and can 

affect behavior 

•  A healthy microbiome is essential for immune, neurologic 
and mental health 

•  Disruption of the microbiome by antibiotics and toxic 
chemicals such as glyphosate has serious and potentially 
chronic implications  

•  Disruption of the microbiome can lead to dysbiosis, further 
causing CNS affects 

•  Re-establishment of gut microflora can improve physical 
and mental health 

Never, Never, Never Give Up… 

                         -Winston Churchill 

Thank You!!  
 


