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NOT a new concept!!!!

• Slave 
inspection

• Romans 
checked 
teeth

• Egyptians



BIOFILM

A complex structure adhering to surfaces that are regularly in contact with 

water, consisting of colonies of bacteria and usually other microorganisms 

such as yeasts, fungi, and protozoa that secrete a mucilaginous protective 

coating in which they are encased. Biofilms can form on solid or liquid 

surfaces as well as on soft tissue in living organisms, and are typically 

resistant to conventional methods of disinfection. Dental plaque, the slimy 

coating that fouls pipes and tanks, and algal mats on bodies of water are 

examples of biofilms. While biofilms are generally pathogenic in the body, 

causing such diseases as cystic fibrosis and otitis media, they can be used 

beneficially in treating sewage, industrial waste, and contaminated soil.

We know that life, when you boil it right down, is a flow of electrons: "You 

eat sugars that have excess electrons, and you breathe in oxygen that 

willingly takes them." Our cells break down the sugars, and the electrons 

flow through them in a complex set of chemical reactions until they are 

passed on to electron-hungry oxygen.

In the process, cells make ATP, a molecule that acts as an energy storage 

unit for almost all living things. Moving electrons around is a key part of 

making ATP. "Life's very clever," says Nealson. "It figures out how to suck 

electrons out of everything we eat and keep them under control." In most 

living things, the body packages the electrons up into molecules that can 

safely carry them through the cells until they are dumped on to oxygen.

"That's the way we make all our energy and it's the same for every 

organism on this planet," says Nealson. "Electrons must flow in order for 

energy to be gained. This is why when someone suffocates another 

person they are dead within minutes. You have stopped the supply of 

oxygen, so the electrons can no longer flow."

The discovery of electric bacteria shows that some very basic forms of life 

can do away with sugary middlemen and handle the energy in its purest 

form – electrons, harvested from the surface of minerals. "It is truly 

foreign, you know," says Nealson. "In a sense, alien."



Ilyich Mechnikov

(Elie Metchnikoff)
• Born May 16, 1845

Ivanivka, Kupyanskyi Raion, 
Kharkiv Province, Ukraine
Died July 16, 1916 (aged 71)
Paris, France
Fields Microbiologist
Institutions Odessa University
Alma mater Kharkiv
University Known for 
phagocytosis Notable awards 
Nobel Prize in Medicine (1908)

Gary B. Huffnagle, Ph.D., is Professor of Internal Medicine, 

Microbiology, and Immunology, University of Michigan Medical Center. 

His research on probiotics has appeared in leading scientific journals 

and has been featured in Newsweek, Forbes, and on BBC News. 

“A general belief is that microbes are harmful. This 

belief is erroneous. There are many useful microbes……”
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Probiotics

Probiotics: 

“live microorganisms 

which when administered 

in adequate amounts 

confer a health benefit 

on the host”

FAO/WHO (2002) Joint Working Group Guidelines for Probiotics in Food



Probiotics – great interest in research

 PubMed data base hits for 

“probiotic” 1985 – 2006

 Key word probiotic

 Limits:

 Appearance in title or 

abstract

 English 

 2006: 528 hits

 47 human studies

Now over 100 studies 

published a month

2011 :0ver 1300 

Many new Journals

According to metabolism, Lactobacillus species can be divided into three groups:

Obligately homofermentative (Group I) 

L. acidophilus, L. delbrueckii, L. helveticus, L. salivarius

Facultatively heterofermentative (Group II) 

L. casei, L. curvatus, L. plantarum, L. sakei

Obligately heterofermentative (Group III) 

L. brevis, L. buchneri, L. fermentum, L. reuteri

Preservation of 

Antibiotics for 

Medical Treatment Act

H.R. 1549/S. 619

“A post-antibiotic era — in which common infections and minor 

injuries can kill — far from being an apocalyptic fantasy, is instead a 

very real possibility for the 21st century.” (1)

-Dr. Keiji Fukuda, Assistant Director-General for Health Security, 

World Health Organization
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Antibiotics and Weight Gain- Livestock



How do probiotics work?

• Preventing the growth of pathogens

• Competitive displacement of 
pathogens

• Regulating gut microbial ecosystems

• Improving gut function/nutritional 
uptake

• Modulating immune responses to 
improve health
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MATERNAL IMPRINTING

• Pediatrics Vol. 119 No. 3 

March 1, 2007 

pp. e724 -e732 

(doi: 

10.1542/peds.2006-

1649) 

• Bacterial 

Imprinting of the 

Neonatal Immune 

System: Lessons 

From Maternal 

Cells?

CONCLUSIONS. Bacterial translocation is a unique 

physiologic event, which is increased during pregnancy 

and lactation in rodents. Human breast milk cells 

contain a limited number of viable bacteria but a range 

of bacterial DNA signatures, as also found in maternal 

peripheral blood mononuclear cells. Those peripheral 

blood mononuclear cells showed greater biodiversity 

than did peripheral blood mononuclear cells from 

control women. Taken together, our results suggest 

that intestinally derived bacterial components are 

transported to the lactating breast within mononuclear 

cells. We speculate that this programs the neonatal 

immune system to recognize specific bacterial 

molecular patterns and to respond appropriately to 

pathogens and commensal organisms. 



Treatment of the Mother 

Resulted in Less Disease in the 

Child

• Mothers chewed Xylitol gum for 2 years 

beginning at 3 mo post-partum

• When the children were 5 years old the 

need for treatment was 71-75% lower in 

the Xylitol group 

• Isokangas et al. JDR 2000



L. reuteri effect on infections in 

infants attending child care

• Results of a study by Weizman, Z. et 
al. (2005), Pediatrics: Effect of a 
probiotic infant formula on infections 
in child care centers: comparison of 
two probiotic agents.

– Study group: 201 healthy, full-term 
infants aged four to ten months 
were studied at 14 child care 
centers for 21 months, covering 
two winter and two summer 
seasons.



L. reuteri effect on infections in 

infants attending child care

Control

L. reuteri



Lactobacilli in human and 

animal intestines

Species Human Pig Chicken Cattle Dog Mice Rat Hamster 

L. acidophilus  Group 

 L. acidophilus  (A-1) b 

 L. amylovorus (A-3) 

 L. crispatus (A-2) 

 L. gallinarum (A-4) 

 L. gasseri (B-1) 

 L. johnsonii (B-2) 
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L. murinus   ? ? M M M +  

L. intestinalis      M M  

L. salivarius M M M      

L. agilis  + +      

L. ruminis +   M     

L. vitulinus +        

L. hamsteri        M 

L. aviarius   +      

L. casei +        

L. reuteri M M M M M M M M 

L. brevis +        
 

Symbols: M Major component of Lactobacillus species;  + Occasionally recovered;  ? Questionable

Mitsuoka, T (1992) ”The Human Gastrointestinal Tract”.  

In Lactic Acid Bacteria in Health and Disease, Ed I, p. 76. Elsevier 

Applied Science.



THE PRIMARY OBJECTIVE 

OF THIS CLINICAL STUDY 

IS TO DETERMINE THE 

EFFECT, IF ANY, OF “OVER 

THE COUNTER” PROBIOTIC 

SUPPLEMENTS ON THE 

DNA-PCR And CRT 

ANALYSIS



-60 patients 6 to 12 years of age- caries prone with 4 or 

more restorations and /or lesions

-CRT collected before and after probiotic use

-8 week (60 day) experimental time period- considered 

optimal to see effect



A clinical trial to 

evaluate the 

effectiveness of DNA-

PCR  and CRT at 

measuring the 

salivary level of 

bacteria in caries 

prone children with 

PerioBalance or 

EvoraKids therapy.

Both EvoraKids

and PerioBalance

affected the CRT 

results.

The reduction in S. 

mutans and 

Lactobacilli was 

statistically 

significant.



Retrospective 

Review of 

Probiotic 

Therapy.

ML Cannon DDS 

MS

A Vorachek DDS

K White DMD

C Le DMD

An IRB Approved 

Study

Does EvoraKids

and PerioBalance

affected the caries 

proneness of the 

subjects?

Is the reduction in 

dental caries was 

statistically 

significant?



Retrospective 

Review of 

Probiotic 

Therapy.

ML Cannon DDS 

MS

A Vorachek DDS

K White DMD

C Le DMD

An IRB Approved 

Study

Materials and Methods:

Dental records of 60 patients that were 

enrolled in the Institutional Review Board 

approved study, "A clinical trial to evaluate 

the effectiveness of DNA-PCR and CRT at 

measuring the salivary level of bacteria in 

caries prone children with PerioBalance or 

EvoraKids Plus therapy" were reviewed as to 

current caries activity status with 

measurement of the Decay Missing Filled 

Teeth index and Caries By Risk Assessment 

(CAMBRA) determination. The current Oral 

health status was compared to the prior-to-

study enrollment status and then analyzed in 

respect to published national norms.

Results:

Of the 53 subjects available for follow up, only 4 had 

remained caries active with a grand total of 17 caries 

lesions being detected and subsequently restored in 

this group. Of the original total of 60 patients with 292 

initial carious lesions, after probiotic therapy and dental 

restoration, 36 total restorations were place in the 

subject group over the following three years. 

Approximately half of these restorations were required 

in teeth that had initially presented with smaller lesions 

and had been placed in a “watch” category. Two of the 

patients that developed further carious lesions had 

been randomly assigned to the probiotic PerioBalance, 

what the other two caries active patients were assigned 

EvoraKids probiotic. 

Of the original group of caries active patients, 23 did not 

present with any further carious involvement. Another 

26 could be categorized as Caries static, as the 

restorations required were substantially less than before 

probiotic therapy had been begun. 



Retrospective 

Review of 

Probiotic 

Therapy.

ML Cannon DDS 

MS

A Vorachek DDS

K White DMD

C Le DMD

An IRB Approved 

Study

Caries 

Active

Caries 

Resistant

Caries Static

PerioBalance 2 12 15
EvoraKids 2 11 11
Caries Count 17 0 36

Table 1. Caries active, Caries resistant and Caries static patients.

Caries 

Experience

Pre Probiotic National 

Average

Post 

Probiotic

Per patient-

3 years

5.51 1.84 0.75

Table 3. Caries History Compared to Nationally Reported Values.

Conclusion:

Within the limitations of 

this retrospective IRB 

approved study, the 

tested probiotic 

supplements had a 

statistically significant 

effect on the caries 

experience of the 

enrolled subjects. 



Oral Health Probiotics- what to use?

• Periobalance

• Evora Pro

• Evora Plus

• Biogaia

• ProlacSan

• BLIS K12

• Prodegin

• Gluten 

metabolizers



Working in the 

“probiotic”?



Gluten sensitivity epidemic

The two “celiac disease genes” – HLA-DQ2 and HLA-DQ8 (HLA stands 

for “human leukocyte antigen”) – appear in about 35% to 40% of the 

U.S. population, most commonly among those with European ancestors. 

But only about 1% to 4% of those with the “celiac disease genes” will 

ever be diagnosed with celiac disease, which affects about one in 100 

people overall.



Gluten sensitivity epidemic



Gluten sensitivity epidemic
1745 Comprehensive Screening of Saliva and Dental Plaque 

for Gluten-Degrading Microorganisms  

Friday, March 22, 2013: 10:45 a.m. - 12:15 p.m. 
Location: Room 614 (Washington State Convention Center) 

Presentation Type: Oral Session 
M. FERNANDEZ-FEO1, G. WEI1, F.E. DEWHIRST2, D. SCHUPPAN3, F.G. OPPENHEIM1, 
and E.J. HELMERHORST1, 1Dept. of Periodontology & Oral Biol, Boston University, Boston, 

MA, 2Forsyth Institute, Cambridge, MA, 3Harvard University, Boston, MA  

What causes oral 

microflora changes?



Gluten sensitivity epidemic

• Results: The culturing strategy yielded 87 aerobic 

and 63 anaerobic strains. Twenty one aerobic 

strains representing seven oral species showed 

activity in at least two of the four assays with two 

species being active in all four assays.

Conclusions: New gluten-degrading 

microorganisms were identified that naturally 

colonize the upper gastro-intestinal tract. A cocktail 

of the most active oral bacteria, or their isolated 

enzymes, may offer promising new treatment 

modalities for celiac disease. 



Gluten sensitivity epidemic
• Inhibition of Rothia Species by OTC 

Products and Bacterial Antagonists
Barstad D, Garcia K, Cannon M, Kabat B, Yogev R, 

Jantra L, Muhammad A, Vorachek A

Ann & Robert H. Lurie Children’s Hospital of Chicago

The purpose of this study was to determine if there is any inhibition of 

beneficial  oral biofilm species such as Rothia aeria,  R. mucilaginosa and 

R. dentocariosa, Streptococcus mutans (pathogen- negative control)and 

also Lactobacillus reuteri strains (isolated from PERIO Probiotic) by over the 

counter (OTC) oral anti-microbials utilizing in vitro laboratory technique. The 

secondary objective was to determine the antagonism, if any, of the Rothia

genus by Streptococcus species (mutans and salivarius) and known 

pathogens. Rothia aeria and mucilaginosa are believed to be important in 

the processing of gluten. 



Rothia inhibition and antagonism



Gluten sensitivity epidemic
Conclusion:  

Rothia species, S. mutans and Lactobacillus species, are decreased in quantity by the over 

use of oral anti-microbials. OTC products may alter the oral microbiome creating a 

situation less conducive for the survival of essential beneficial bacteria. The use of OTC 

products may decrease the enzymatic degradation of gluten containing foods by Rothia 

bacteria resulting in gluten sensitivity, Irritable Bowels Syndrome, and exacerbating 

ulcerative colitis increasing Celiac disease clinical  prevalence. 



Probiotics- Neurologic Implications

• Autism

• “Autism 

Spectrum 

Disorder”

• Evidence 

mounts, 

very scary!



Probiotics- Neurologic Implications

• Autism

• “Autism 

Spectrum 

Disorder”



Probiotics- Neurologic Implications

• Autism

• “Autism 

Spectrum 

Disorder”

• Evidence 

mounts, very 

scary!



Probiotics- Neurologic Implications

• Obesity and the 

microbiome

Probiotics prevented

Weight gain!



Probiotics- Neurologic Implications

• Multiple sclerosis (MS) involves an immune-mediated process in which an 

abnormal response of the body’s immune system is directed against the 

central nervous system (CNS), which is made up of the brain, spinal cord 

and optic nerves. The exact antigen — or target that the immune cells are 

sensitized to attack — remains unknown, which is why MS is considered by 

many experts to be "immune-mediated" rather than "autoimmune."



Oral and gut bacteria are repeatedly 

reported in the research literature to 

be involved in:

• Children’s Hospital 

Special Infectious 

Disease Lab-

– Oral Probiotics

– Inhibition agents

– Gluten Metabolizers

• Autism

• Diabetes Type II

• RA

• Depression and anxiety

• Obesity

• Dental disease

• Periodontal disease

• Cardiac disease

• Reactive lung disease

• All autoimmune disorders

• Aging

• Gluten sensitivity

• Celiacs

Bostock J. Case of a periodical affection of the 

eyes and chest. Med Chir Trans. 1819;10:161.



Investigation into Gluten Metabolizing Bacterial 

Species and their Inhibition

• Purpose: To isolate 

previously 

undiscovered gluten 

metabolizing bacterial 

species from 

environmental sources 

and to determine the 

factors and antagonistic 

bacteria responsible for 

their inhibition.



Investigation into Gluten Metabolizing 

Bacterial Species and their Inhibition

• Results: Oral medicaments, such as, 

Crest, Listerine, Act Fluoride rinse, 

Chlorhexidine and Smartrinse inhibited 

all 16 of the gluten bacterial strains 

(average 10 mms.). One strain MLC 124 

was more resistant to oral medicaments. 

Xylitol products only inhibited 9 strains, 

but not MLC 124. Forty standard 

bacteriocins were applied to agars with 

Rothia species and the newly isolated 

bacteria. No zones of inhibition were 

detected with the strain MLC 124.

• Standardized 

Inhibition study 

performed on 16 

gluten metabolizing 

strains.

• Bacteriocin inhibition 

measured with forty 

standard 

bacteriocins



• Statistical 

Analysis-

• Very statistically 

significant 

differences 

between the 

fifteen strains

Investigation into Gluten Metabolizing 

Bacterial Species and their Inhibition
Statistical Analysis: 

Factor A: 15 Groups 

A1,  A2,  A3,  A4,  A5,  A6,  A7,  A8,  A9,  B1,  B2,  B3,  B5,  B6,  B7 

  

Analysis of Variance Results 

Source DF SS MS F P 

Total 44 5060.9778 115.02222   

A 14 3348.9778 239.2127 4.1918113 0.00048 

Error 30 1712 57.066667   

 

The 15 Groups demonstrated significant differences as to Sensitivity to Oral Medicaments ( DF) 14, 

P=0.0005). The following groups presented with significant differences (Bonferroni pair testing); A1 vs 

B2, B1 vs B2, A1 vs B3, B1 vs B3, B3 vs B5, B3 vs B6, B2 vs B5, and B2 vs B6.  

 

 



Investigation into Gluten Metabolizing 

Bacterial Species and their Inhibition



Xylitol Erythritol Inhibition Studies

• Concentration 

Gradients of Xylitol 

and Erythritol in 

different 

combinations 

research

• Special Infectious 

Disease Laboratory 

of Ann and Robert 

Lurie Childrens

Hospital
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