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Let’s start at the
“Beginning” Evolution
than
Prevention
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 Evolutionary Oral Medicine




Dental Calculus- Fossils



* The importance of commen!al microbes for human health is

- - 1 = 1 I 1 -‘ . . .
Increasingyiy reuugnmeu({et {e innipacts of evolutiopary changes in

human d et and culture gn cqmmeénsal microbiota remain almost
unknown. Two of the greatest dietary shifts in hiuman evolution
involved the adoption if cérbo\lydrate-rich Neolithic (farming)

diets beginning ~10,00 ye|ars before the presenl:it and the more
recent advent of indusﬂriaIIthr:)c:essed flour and sugar (in ~1850).

The Industrial Revolutiom. ermoralmicrobiotic
ccosysteims arc-mairnedly1ess diverse than historic
populations, which might be contributing to chronic oral
(and other) discascin postindustrial lifestyles.




. Scientist

- ’ "‘ & ':* T
From pllfered from predators to processed-and-packaged,

animals have been part of human diets for more than 3

ﬁ‘

million years. Cooking was unquestionably a revolution in our
dietary history. Cooking makes food both physically and
chemically easier to chew and digest, enabling the extraction of
more energy from the same amount of food. The biggest increase
In_brain size in our evolutionary history happened right after we

see the earliest ewdence for Cooklnq






What Do Mummies Tell Us?

[ Interpretation
Atherosclerosis was commor
populations including pfeagri
Although commonly assumec
the presence of atherosgclero:
beings raises the possijbilit

predisposition to the diseas
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» These results suggest that commensal Bacteriodetes bacteria of the

gut and the oral cavity may contribute to the pathogenesis of TLR2-
dependent atherosclerosis through serine dipeptide lipid
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@PLOS | ONE

TENTH ANNIVERSARY

Cell Reports

Volume 18, Issue 9, 28 February 2017, Pages 2269-2279
Open acCcess

Article
Plasma Dihydroceramides Are Diabetes Susceptibility

Biomarker Candidates in Mice and Humans

Leonore Wigger - 2, Céline Cruciani-Guglielmacci 2, Anthony Nicolas 4 ©: 5. 7 Jessica Denom 2, Neike
Fernandez Z, Fredéric Fumeron +: 2 % 7 Pedro Marques-Vidal &, Alain Ktorza 2, Werner Kramer 19,
Anke Schulte M7, Herve Le Stunff 2: 72, Robin Liechti 7, loannis Xenarios 7, Peter Vollenweider %, Gérard
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Figure 2. Recovery of bacterial phosphorylated dihydroceramides in intestinal and oral bacteria, subgingival
plague samples, blood plasma, atheroma and brain samples.
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Nichols FC, Yao X, Bajrami B, Downes J, Finegold SM, et al. (2011) Phosphorylated Dihydroceramides from Common Human
Bacteria Are Recovered in Human Tissues. PLOS ONE 6(2): e16771. https://doi.org/10.1371/journal.pone.0016771
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0016771



http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0016771

Microbiome and Death

« These data suggested that specific combinations of periodontal bacteria, even

without inducing clinically significant periodontitis, may have a significant
impact on human cause-specific death rates. Our findings implied that increased

disease and mortality risk could be transmittable via the transfer of oral microbiota,
and that developing personalized strategies and maintaining healthy oral microbiota
beyond protection against periodontitis would be important to manage the risk.




Just have everyone
use an anti-

imicrobial mouth

rinse???

risk factor for adult cardiovascular disease.




Orisit?

* Can we really sterilize the
mouth?

* Do we really want to?

* What exactly are we trying to
do?



But if you kill nitrate
reducing bacteria?
2004 Article

) capacity

“Nitrate reducing commensals The

CCUS

limit growth of cariogenic bacteria” o

subjects, a significant reduction in caries experience was found in patients with high
salivary nitrate and high nitrate-reducing ability. Production of nitrite from salivary nitrate by
commensal nitrate-reducing bacteria may limit the growth of cariogenic bacteria as a result of the
production of antimicrobial oxides of nitrogen, including nitric oxide.




In various animal models and in humans,
dietary nitrate supplementation has
shown numerous beneficial effects,

iIncluding a reduction in blood pressure,
protection against ischemia
reperfusion

Eradication of oral bacteria th

mouthwash or overuse of an|damage, restoration of NO

: . homeostasis with associated
pressyrg tO mcre_ase. Mﬂ - cardioprotection, increased vascular
and nitrite reducing bacteria_c|regeneration after

chronic ischemia, and a reversal of
pressure. | vascular dysfunction in
the elderly




* The San Juan Overweight Adults Longitudinal Study (SOALS)
recruited 1206 overweight/obese individuals, aged 40-65,
and free of diabetes and major cardiovascular diseases-

Frequent regular use of over-the-counter mouthwash was
associated with increased risk of developing pre-
diabetes/diabetes in this population.




 The SBP-lowering effect of exercise was attenuated by 61% at 1 h
In the recovery period, and it was fully attenuated 2 h after exercise
with antibacterial mouthwash. This was associated with a lack of

changes in circulatory nitrite (P > 0.05), and impaired microvascular

response These findings show that nitrite synthesis by oral
commensal bacteria iIs a key mechanism to induce the vascular

response to exercise over the first period of recovery thereby
promoting lower blood pressure and greater muscle oxygenation.




* Vegetarian diets are commonly associated with lower blood
pressure levels. This has|been related to greater consumption of

inorganic nitrate, since vegetables are the main source of this
anion. Dietary nitrate is reduced to nitrite by commensal

bacteria in the mouth, which in turn leads to increased circulatory
nitrite availability. Nitrite can form nitric oxide by several pathways

promoting a reduction in the vascular tone and lower blood
pressure.




« We identified 14 candidate species, seven of which were not previously
believed to contribute to nitrate reduction. We cultivated isolates of four
candidate species in single- and mixed-species biofilms, revealing that
they have substantial nitrate- and nitrite-reduction capabilities.

Colonization by specific oral bacteria may thus contribute to host NO
homeostasis by providing nitrite and nitric oxide. These findings may
also provide mechanistic evidence for the oral systemic link.




What influence diet had

on early man? The
hunter gatherer.




Average height went down from §'10" (178 cm)
for men and 5'6" (168 cm) for women to $5'S”
(165 cm) and 5'1" (155 cm), respectively, and

It took until the twentieth century for average
human height to come back to the pre-Neolithic

Revolution levels. Agriculturalists had more
anemias and vitamin deficiencies, more spinal

deformations and more dental pathologies.
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Researchers Hayden et al. (2013) compiled
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* Dental calculus preserves DNA of oral

microbiome...



Dental Calculus- Fossils



 Calcified dental plaque (dental calculus) preserves for millennia
and entraps biomolecules from all domains of life and viruses.
We characterize (i) the ancient oral microbiome in a diseased
state, (ii) 40 opportunistic pathogens, (iii) ancient human-—
associated putative antibiotic resistance genes, (iv) a

genome reconstruction of the periodontal pathogen
Tannerella forsythia, (v) 239 bacterial and 43 human
proteins, allowing confirmation of a long-term association
between host immune factors

and (vi) DNA sequences




Tubers are present within the latitudes that hominins have occupied from
their inception through the first expansion of Homo out of Africa
(O’'Connell et al., 1999; Laden and Wrangham, 2005). Some hominins
show dental features (e.g., thick enamel) that have been interpreted
as adaptations to eating USOs (Hatley and Kappelman, 1980; Teaford
and Ungar, 2000; Laden and Wrangham, 2005). Wrangham and Conklin-
Brittain (2003) and Wrangham et al. (1999) have argued that tubers are
implicated in the transition to Homo and that cooking is also implicated

because tubers are usually roasted before eaten.
< ===




In the majority of plants, the main gllicide transported is
saccharose. However In a large number of plants,

other compounds, such as polyolg, are also
transported. Polyols (or sugar alcghols) are, like
saccharose, primary products of photosynthesis which
include mannitol, sorbitol, dulcitol, gajactitol, inositol,
myo-inositol, ribitol, xylitol and more




Impact of diet in shaping gut microbiota revealed by a

comparative study in children from Europe and rural Africa

- a _ L . a _ . h C S d
Carlotta De Filippo ., Duccio Cavalieri , Monica Di Paola |, Matteo Ramazzotti |, Jean Baptiste Poullet |

. da b _ .8 _ B
Sebastien Massart |, Silvia Collini , Giuseppe Pieraccini , and Paolo Lionetti

« Compared the fecal microbiota of European children
(EU) and that of children from a rural African village of
Burkina Faso (BF), where the diet, high in fiber content,
Is similar to that of early human settlements at the time
of the birth of agriculture. By using high-throughput
16S rDNA sequencing and biochemical analyses, we
found significant differences in gut microbiota
between the two groups.




Impact of diet in shaping gut microbiota revealed by a
comparative study in children from Europe and rural Africa
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Sebastien Massart |, Silvia Collini , Giuseppe Pieraccini , and Paolo Lionetii

* BF children showed a significant enrichment in

Bacteroidetes and depletion in Firmicutes (P <
0.001), with a unique abundance of bacteria

from the genus Prevotella and Xylanibacter,

known to contain a set of bacterial genes for
cellulose and xylan hydrolysis, completely
lacking in the EU children.




Life in a rural village of Burkina Faso.

Carlotta De Filippo et al. PNAS 2010;107:14691-14696

©2010 by National Academy of Sciences



Impact of diet in shaping gut microbiota revealed by a
comparative study in children from Europe and rural Africa
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16S rRNA gene surveys reveal a clear separation of two
children populations investigated.

Carlotta De Filippo et al. PNAS 2010;107:14691-14696

©2010 by National Academy of Sciences



Impact of diet in shaping gut microbiota revealed by a
comparative study in children from Europe and rural Africa
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« The SCFA-producing bacteria that are abundant in the BF children's gut
possibly help to prevent the establishment of some potentially pathogenic
intestinal microbes causing diarrhea, as seen by the fact that
Enterobacteriaceae, such as Shigella and Escherichia, were significantly

underrepresented in BF than in EU children. Increased gut microbial

diversity and reduced quantities of potentially pathogenic
strains in BF would agree with the “old friend” hypothesis,
indicating a role of microbiota in protecting children from
pathogens as well as from gastrointestinal diseases.




No guts, No glory! GUT ks

The microbiome of professional athletes differs from that of more
sedentary subjects in composition and particularly at the functional
metabolic level

» Athletes had relative increases in pathways (eg, amino acid and
antibiotic biosynthesis and carbohydrate metabolism) and faecal
metabolites (eg, microbial produced short-chain fatty acids
(SCFAs) acetate, propionate and butyrate) associated with
enhanced muscle turnover (fitness) and overall health when
compared with control groups. Differences in faecal microbiota
between athletes and sedentary controls show even greater
separation at the metagenomic and metabolomic than at
compositional levels and provide added insight into the diet—
exercise—gut microbiota paradigm.




BMJ Journals
No guts, No glory! GUT

The microbiome of professional athletes differs from that of more

sedentary subjects in composition and particularly at the functional
metabolic level

* As expected, athletes and controls differed significantly with respect to

plasma creatine kinase (a marker of extreme exercise), and
inflammatory and metabolic markers. More importantly, athletes had
a higher diversity of qut micro-organisms, representing 22
distinct phyla, which in turn positively correlated with protein
consumption and creatine kinase. The results provide evidence for
a beneficial impact of exercise on gut microbiota diversity but also
Indicate that the relationship is complex and is related to
accompanying dietary extremes.
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How Bacteria in the Placenta
Could Help Shape Human Health

The placenta is full of microbes, a new sindy finds, raising questions about how that ecosystem
and mothers' oral health influence the risk of preterm birth




The Placenta Harbors a Unique Microbiome

Kjersti Aagaard™>>", Jun Ma'~, Kathleen M. Antony’, Radhika Ganu’, Joseph Petrosino* and James Versalovic”

+ See all authors and affiliations

Science Translational Medicine 21 May 2014
Vol 6, Issue 237, pp. 237ragh
DOl 101126 scitransimed 32008599




Fig. 1. The placental microbiome has a taxonomic

profile that is similar to the oral microbiome.

r(jersti Aagaard et al., Sci Transl Med 2014;6:237ra65

|Pub|ished by AAAS




Placenta distinct

Published by AAAS

Kjersti Aagaard et al., Sci Transl Med 2014;6:237ra65




Pre-term are different

Published by AAAS

Kjersti Aagaard et al., Sci Transl Med 2014;6:237ra65




Fig. 4. A remote history of maternal antenatal infection correlates with the
placental microbiome community.

Antibiotics again!

Published by AAAS

bad
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F(jersti Aagaard et al., Sci Transl Med 2014;6:237ra65




Epigenetics- fetal

) 'o”bial?; Later, a group of pregnant mice were orally inoculated

sugges|With a genetically labeled E. faecium strain previously

';‘l’l'cchhg isolated from breast milk of a healthy woman. The

Strept{inoculated animal.




Pre-natal intervention

Saving Live s at Birth: Primary Prevention of Periodointal Disease in Relation to Preterm Birth in Malawi (FPaX)

This study i5 currently recruiting participants. (see Contacts alid Locations) ClinicalTrials.gov ldentifier:

Verified July ;016 by Kjersti Aagaard, Baylor College of Medicine NCT02333227

First received: December 23, 2014
Last updated: July 18, 2016
Last verified: July 2016

Sponsor:

Baylor Coll 2ge of Medicine

In rodents. subcutaneous inoculations with pieriodontal pathogens cause dose-dependent
decreases in pup weights, and elicit inflammatory responses that can trigger preterm birth
when present in amniotic fluid. Periodontitis (defined as a destructive inflammation of the
periodontilum) has a prevalence of 30% or grzater in women of child bearing age. By
definition, t involves microbial infiltration of thie periodontium, which stimulates a chronic
inflammatory response, recurrent bacteremia, and the production of cytokines and
prostaglandins which trigger risk of preterm kirth. It is the same production of
prostaglandins which are felt to mediate the risk of preterm birth. The investigators'
overarchiig hypothesis is that comprehensive primary preterm birth prevention,
inclusive >f maternal oral health with xylitol chewing gum (the intervention), will

reduce th:2 rate of periodontal disease an«l caries, preterm birth prevalence, and
neonatal inortalityv




*Diagnosis

*What Is
missing’



Prebiotics and Probiotics

*Diagnosis:
—Oral

«CariScreen (Carifree)
CamX Spectra (Air Tech)
*Alert2 (OralDNA Labs)
*MitoSwab (MitoSwab)
GenoTek (DNA GenoTek)
*VIOME
American Gut Project
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Bacteria
Bacteria
Bacteria
Bacteria
Bacteria

Firmicutes Clostridia Clostridiale Ruminococcaceae
Bacteroide BacteroidizBacteroida Bacteroida Bacteroide Bacteroides vulgatus
Bacteroide BacteroidizBacteroida PorphyromParabacter Parabacteroides distasonis
Firmicutes Clostridia Clostridiale RuminococRuminiclos [Clostridium] methylpentosum
Actinobact Coriobacte Eggerthellz Eggerthellc Eggerthellz Eggerthella lenta

Firmicutes Clostridia Clostridiale RuminococFaecalibaciFaecalibacterium prausnitzii
Firmicutes Clostridia Clostridiale Lachnospir Dorea Dorea longicatena
Bacteroide BacteroidizBacteroida RikenellaceAlistipes  Alistipes obesi
Firmicutes Clostridia Clostridiale ClostridiaciMassilioclc Massilioclostridium coli
dsRNA viruses
Firmicutes Clostridia Clostridiale RuminococRuminococRuminococcus sp. Marseille-P3213
Blautia sp. KLE 1732

Firmicutes Bacilli Lactobacill Enterococc Enterococc Enterococcus faecium

Firmicutes Clostridia Clostridiale ClostridiaciClostridiun Clostridium sp. KLE 1755

Firmicutes Bacilli

EndornavirEndornavir Phaseolus vulgaris endornavirus 1

Firmicutes Clostridia Clostridiale Lachnospir Blautia

Lactobacill Streptococ Streptococ Streptococcus thermophilus
Bacteroide BacteroidizBacteroida Bacteroida Bacteroide Bacteroides sp. 14(A)
Clostridiales bacterium VE202-21
Firmicutes Clostridia Clostridiale RuminococRuthenibatRuthenibacterium lactatiformans
Alistipes sp. AL-1
VerrucomicVerrucomicVerrucomicAkkermans Akkermans Akkermansia sp. KLE1797

Firmicutes Clostridia Clostridiales

Bacteroide BacteroidizBacteroida RikenellaceAlistipes

Firmicutes Clostridia Clostridiale Lachnospir Lachnoclos [Clostridium] clostridioforme
ssRNA viruses Virgavirida Tobamovir Tomato brown rugose fruit virus
Neglecta timonensis

Clostridia bacterium UC5.1-1D10

Firmicutes Erysipelotr Erysipelotr Erysipelotr HoldemaniHoldemania massiliensis

Firmicutes Clostridia Clostridiale RuminococNeglecta
Firmicutes Clostridia

Bacteroide Bacteroidiz Bacteroida Bacteroida Bacteroide Bacteroides massiliensis
Firmicutes Clostridia Clostridiale ClostridiaciClostridiun Clostridium sp. Marseille-P3244

Ruminococcaceae bacterium Marseille-P2963
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* Synergislic interactions between recombinant bacteria
and genetically modified plants can further enhance the
restoraticn of environments impacted by organic

pollutants. Nevertheless, releasing genetically
modified microbes and plants into the environment.

does pose potential risks.




Prebiotics and Probiotics

* Diagnosis:
—Salivary- oral microbiome genetic info




Diagnostic tests

* DNA GenoTek — OMNIgene Oral

« OM-501



MITOswab test analysis reveals -

-The overall content of mitochondria is significantly higher than - ‘normal range’ as indicated by the citrate
synthase activity value (265% of the normal mean activity level) in test buccal sample.

- The activity of Respiratory Chain Complex-1V (RC-IV) [1059% of the normal mean value) was in the normal
range.

- The activity of Respiratory Chain Complex-1 (RC-1) (1202 of the normal mean value) was in the normal range.

ol

Fowersd by CLIA ID &: 39D2130307

&MITOSWAB

Interpretation-

- Biochemical analysis results of subject’'s buccal sample suggest that it has normal range activities of RC-1 and
RC-IW.

- Although the RC-1 and RC-IV activities are robust and in the normal range, almost 3-fold higher CS activity may
suggest a compensatory or corrective response to an underlying mitochondrial dysfunction that may be
presant.

- Periodic mitochondrial enzyme assessment is strongly suggested, to monitor that this
compensatory/corrective response is in place to keep the enzyme values in normal range.

* Microbiome effects mitochondrial health, and the mito health

reflects changes in the microbiome!




Shows up before clinical signs
1

Mitochondrial DNA sequencing

 Among the complete mtDNA sequences, a total of 162
variations were spread across the whole mitochondrial genome
and present only in the coronary artery and the gingival tissue
samples but not in the blood samples. Among the 162
variations, 12 were novel and four of the 12 novel variations
were found in mitochondrial NADH dehydrogenase subunit
5 complex | gene (33.3%).




Entire gut or oral microbiome

The term can be applied to the total set of transcripts in a
given organism, or to the specific subset of transcripts
present in a particular cell type. Unlike the genome, which is
roughly fixed for a given cell line (excluding mutations), the

transcriptome can vary with external environmental
conditions. Because It includes all mMRNA transcripts In the
cell, the transcriptome reflects the genes that are being
actively expressed at any given time, with the exception of
MRNA degradation phenomena such as transcriptional
attenuation.




‘Prebiotics
and
‘Probiotics




Dental Disease- Dysbiosis

* Disease, bacterial, fungal, yeast, and probably
viral, are due to “dysbiosis”.

» Bacteria protect from, and cause dental decay,
and periodontal disease.

» Esthetic dentistry may also be needed because
of trauma, or genetic causes, or iatrogenic
CERI

Principles of Prevention




Streptococci- Plaque Kingdoms

A.mly':lcm

5 o
. oralis
S. sanguis C. gracilis C. rectus
Streptococcus sp.
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Caries Risk Assessment

sppl Environ Microbiol., 1991 April; 57(4): 1134-1138

Adaptation of Streptococcus mutans and Enterococcus
hirae to acid stress in continuous culture.

W A Belli and R E Marquis

Department of Microbiology, University of Rochester, New York 14642,
ABSTRACT

Streptococcus mutans GS-5 and IB1600 adapted to growth in acidic environments in
continuous culture at slow (generation time = 8.3 h) or fast {(generation time = 2.4 h)
rates of growth in complex medium with a restricted glucose supply. The extent of
adaptation was indicated by changes in minimum pH values attained by harvested
cells suspended in dense suspensions with excess glucose and by increased levels of
ATPase activity assavyved in permeabilized cells. Also, adapted cells better withstood
potentially lethal acidification. Cells harvested from cultures growing at pH values
close to 5 reduced suspension pH to lower values than cells from cultures maintained
at pH 7. Cells from pH 6 cultures were intermediate. The IB1600 strain had a higher
level of constitutive acid resistance than the GS5-5 strain and also was better able to
adapt to growth in acidified media. Both had less adaptive capacity than
Enterococcus hirae ATCC 9790, Adaptation occurred rapidly, mainly within a single
generation in continuous culture, while deadaptation occurred more slowly over
multiple generations. The capacity of S. mutans to adapt to acid conditions is likely to
be important in the ecology of dental plaque and also for the cariogenicity of the
aorganism.

Asppl Environ Microbiol., 1991 April; 57(4): 1134-1138



http://en.wikipedia.org/wiki/Image:ATP_structure.svg
http://en.wikipedia.org/wiki/Image:ATP-xtal-3D-sticks.png

Caries Risk Assessment
Interpreting the Results

Risk Indication Values (RLU'’s)
B 0-1500 = low risk
B 1501-3500 = moderate risk

# 3501-9999 = high risk

“And in the end it's not the years in your life that count. It's the life in
your years.”




Caries Risk Assessment
Interpreting the Results
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Gary B. Huffnagle, Ph.D., is Professor of Internal Medicine,
Microbiology, and Immunology, University of Michigan Medical Center.
His research or probiotics has appeared in leading scientific journals
and has been featured in Newsweek, Forbes, and on BBC News.

ABOUT PROBIOTICS o

Each probiotic has different characteristics depending on the unique qualities of
Its good bacteria and the medium in which they are grown.

D
lllus
“A general belief is that microbes are harmful. This belief is erroneous.

There are many useful microbes b@"@ﬂ@@g
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FAO/WHO (2002) Joint Working Group Guidelines for Probiotics
in Food




Probiotics — great interest in research

PubMed data base hits for
“probi[~— = e
ke Preservation of
Lm Antibiotics for
o|Medical
20 Treatment Act

ol H.R. 1549/S.

oMany new Journals



How do probiotics work?

5. Saavedra JM, Abi-Hanna A, Moore N, Yolken RH. Long-term
consumption of infant formulas containing live probiotic bacteria:
tolerance and safety. Am J Clin Nutr 2004;79:261-7.

6. Stratiki Z, Sevastiadou S, Stamouli K, Kastanidou O,
Skouroliakou M, Kostalos C. The effect of a bifidobacter
supplemented bovine milk on intestinal permeability of preterm

. infants. Early Hum Dev 2007;83:575-9.
o reve n I n g 7. Walker WA, Isolauri E. Understanding the use of probiotics in IS
pediatric populations. Contemp Ped 2007;Suppl:1-6.
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MATERNAL IMPRINTING

For every HUMAN gene in your body, there are 260 microbial genes.
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"It's so confusing -- which nostril do I use?
Or should I breathe through my mouth

Treat /orwhat - Ed E. Ot

Actually pralong your

Respiration life by utitizing praver

for the breathing techniques.,
OH Compleat Moron . |
: ¢ Air
HO_ "~ ByJoe Mahmet - and how fo
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Pediatric Dental Care Protocols

Maternal

Discuss with mother xylitol gum or mint use and why,
encourage use.

Give copy of maternal use of xylitol/child protection from
decay research article. Ask mother to share with
pediatrician. Explain probiotic use to mother, give informati
on Klaire Lab products, and oral probiotics, such as Evora
Plus and Spry probiotic.




Pediatric Dental Care Protocols

Infect Immun. 2009 Jul, 77(7):3073-8. doi: 10.1128/41.00203-09. Epub 2009 Apr 27,

Complementation of the fadA mutation in Fusobacterium nucleatum demonstrates that the surface-exposed
adhesin promotes cellular invasion and placental colonization.

lkeqami A' Chung P Han YW

(] I I : : S
¥ Author information Promotes cell invasion and colonization

Abstract
Fusobactenum nucleatum is a gram-negative oral anaerobe implicated in penodontal disease and adverse pregnancy outcome. The organism
colonizes the mouse placenta, causing localized infection and inflammation. The mechanism of placental colonization has not been elucidated.
Previous studies identified a novel adhesin from F. nucleatum, FadA, as being invalved in the attachment and invasion of host cells. The fadA deletion
mutant F. nucleatum 12230 US1 was defective in host cell attachment and invasion in vitro, but it also exhibited pleiotropic effects with altered cell
morphology and growth rate. In this study, a fadA-complementing clone, F. nucleatum 12230 USF81, was constructed. The expression of FadA on
USFE1 was confirmed by Western blatting and immunofluorescent labeling. USFa1 restored host cell attachment and invasion actmities. The ability of
F. nucleatum 12230, US1, and USF61 to colonize the mouse placenta was examined. US1 was severely defective in placental colonization compared
to the wild type and USFa1. Thus, FadA plays an important role in F. nucleatum colonization in vivo. These results also represent the first
complementation studies for F. nucleatum. FadA may be a therapeutic target for preventing F. nucleatum colonization of the host.




Colorectal Cancer- Fusibacterium

nucleatum

North America

Canada 454 144 38 94

United States M1 99 220 [A]

Summary

Fusobacternum nucleaturm (Fri) has been associated with colorectal cancer (CRC), but causality and underlying mechanisms remain to be established. Ve
demonstrate that Fn adheres to, invades, and induces oncogenic and inflammatory responses to stimulate growth of CRC cells through its unique FadA adhesin.
FadA binds to E-cadherin, activates f-catenin signaling, and differentially regulates the inflammatory and oncogenic responses. The FadA-binding site on
E-cadherin is mapped to an 11-aminc-acid region. A synthetic peptide derived from this region of E-cadherin abolishes FadA-induced CRC cell growth and
oncogenic and inflammatory responses. The fad4 gene levels in the colon tissue from patients with adenomas and adenocarcinomas are =10-100 times higher
compared to normal individuals. The increased FadA expression in CRC correlates with increased expression of oncogenic and inflammatory genes. This study

unveils a mechanism by which Fr can drive CRC and identifies FadA as a potential diagnostic and therapeutic target for CRC.



Xylitol- 5 carbon chain

* From Xylon (wood) and itol
(sugar alcohol). Xylitol is found
In the fibers of many fruits and
vegetables, and can be

extracted from various berries,
oats, and mushrooms, as well
as fibrous material such as
corn husks and sugar cane
bagasse, and birch.




Xylitol- research

% Remineralisation

5 @w &8 w &

.| Sucrose

___| Mo gum

1 100%: sorbitol
1 100% xylitol




Xylitol- research

Mutans strep detectable-

9.7% of xylitol group

28.6% of chlorhexidine group
48.5% of fluoride varnish group




Xylitol- research

Smart targeting- negligible effect on
many probiotic bacteria while
greatly reducing mutans
streptococci.
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Xylitol products - Xlear (Clear)



New Xylitol Products

For Speclal Needsl

» Children’s Mouthwash- safe for all ages




MRE- xylitol gum- G.l. issue




( . DUIrpose or tn 1O NAS 10 evaluadte the
Scheinin A, Makinen KK, Tammisalo E, Rekola M. Turku sugar studies. XVIII. Incidence

of dental caries in relation to 1-year consumption of xylitol chewing gum. Acta Odontol
Scand 1975;33(5):269-78.

Scheinin A, Makinen KK, Ylitalo K. Turku sugar studies. V. Final report on the effect of

sucrose, fructose and xylitol diets on caries incidence in man. Acta Odontol Scand 1976;34(4):179-
216.

controlled trials on children consuming xylitol for at least 12 months.
The primary endpoint was caries reduction measured by mean

decayed, missing, and filled primary and permanent surfaces/teeth
(dmfs/t, DMFS/T, respectively).




* Only ten studies out of 210. Excluded 190. All

basicaly gum/lozenges except 2 toothpaste
and one wipes. Should they be grouped
together? And why exclude all with other

polyols?




 Toothpaste works, wipes work, but gum

had a varied result.




» Stecken-Blicks (sic) changes the Forest plot of

The fluoride content in

the pipe drinking water

'was <0.3 p.p.m. !!!

MIMUTTTIeuU CUTISTITIL, UITCY WOCTT Tartuurtiny asSsSIyricu 1Mu a AyInurl darfiu a AyIuvn 1Ttuvrivue gluup. They were

instructed to take two tablets three times a day (total xylitol and fluoride dose 2.5 g and

1.5 mg, respectively). The dropout rate was 28%, and 41% exhibited a good compliance with
1the study protocol. No statistically significant differences in caries incidence could be found between the

study groups (P > 0.05). Huge non-compliance rate of 59%! Plus 28% dropout??




Criticism of the Cochrane review

and some recent clinical studies




The study by Nakai et al. [2010] showed that significantly more
children in the xylitol chewing group remained S. mutans free
at 9, 12, and 24 months. Furthermore, pre- and perinatal
xylitol chewing by mothers delayed S. mutans carriage in

children. The children’s S. mutans acquisition age in the
xylitol chewing group was 8.8 months later than that of
the control group (mean age 20.8 vs. 12.0 months old).




Cervitec Plus- lvoclar

* FDA approved
in 2008

* Used in Europe

for many years
* 1%

chlorhexidine

and 1% thymol




Cervitec Plus- lvoclar

» Swollen and inflamed gingival tissues
» Periodontal Classification Type |- gingivitis
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Cervitec Plus- lvoclar

Unit dose and bulk
packaging




Cervitec Plus- lvoclar
* Apply to gingival third of dentition
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THE PRIMARY OBJECTIVE | =
OF THIS CLINICAL STUDY =
IIS TO DETERMINE THE
~ EFFECT, IF ANY, OF “OVER
THE COUNTER” PROBIOTIC
ESUPPLEMENTS ON THE
“ DNA-PCR And CRT
—~ ANALYSIS




.t

Methods:4 =

“-60 patlents 6 to 12 years of age- caries prone W|th 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

P ——— —— 7 — - - - ") LN



Two
separate
statisticians
in different

Institutions

-
PR R — - 4 L ;"" :31’-

EVORA SM pre
EVORA SM post

EVORA Lacto pre |

EVORA Lacto post
PERIO SM pre

PERIO SM post |

PERIO Lacto pre
PERIO Lacto post

Steliistics
) A L 4

Box-and-Whisker Plot

response

—




Effectivaness of CRT at Maasuring the Salivary Level of Bactena in Canas Prone Childran

Etfectiveness of CRT at Measuring the Salivary Level of Bacteria in
Caries Prone Children with Probiotic Therapy
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Reseaich

Retrospective Review
of Probiotic Therapy.

ML Cannon DDS MS
A Vorachek DDS
K White DMD

|C Le DMD
1An IRB Approved Study
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Does EvorKids and

'

PerioBaIance affected

Ithe caries proneness of
|the subjects? _
|lIs the reduction in dental §
|caries was statistically

———



Materials and Methods:

Dental records of 60 patients that
were enrolled in the Institutional Review
Board approved study, "A clinical trial ISk

to evaluate the effectiveness of DNA- Of the 53 subjects available for follow up, only 4 had
remained caries active with a grand total of 17 caries

PCR and CRT at measuring the salivary s being detected and subsequently restored in this
level of bacteria in caries prone group. Of the original total of 60 patients with 292 initial

children with PerioBalance or carious lesions, after probiotic therapy and dental
restoration, 36 total restorations were place in the subject

- EvoraKids Plus therapy™ were reviewed group over the following three years. Approximately half
! as to current caries activity status with FIRIEEES e RTINS TN R R R ETEY

measurement of the Decay Missing initially _pres“ented Yvith smaller lesions and h_ad been
placed in a “watch” category. Two of the patients that

I Filled Teeth index and Caries By Risk developed further carious lesions had been randomly
Assessment (CAMBRA) determination. [EESE RN ulNole ool N ylol= Il BN IR Rl (p 1Yy

The current Oral health status was two caries active patients were assigned EvoraKids
. probiotic.
compared to the prlor'to'StUdy Of the original group of caries active patients, 23 did not

enrollment status and then analyzed in FESER Rl TN Eo=Iie N R Tg Ve IV=0o T N eT g =Yapels

respect to published national norms could be categorized as Caries static, as the restorations
] required were substantially less than before probiotic

therapy had been begun.



MW ReSEareh

C on CI usion. Table 3. Caries History Compared to Nationally Reported Values.

Within the limitations
of this retrospective
IRB approved study,

Caries Experience |Pre Probiotic National Average |Post Probiotic

Per patient- 3 years |5.51 1.84 0.75

the tested prObiOtiC Caries Active Caries Resistant | Caries Static
supplements had a

statistically MPerioBalance |2 12 15
significant effect on |Evoramds 2 11 11

the caries experience [EEETITNNEY 0 36

of the enrolled |

subjects.

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






The ANOVA table decomposes the variance
of the data into two components: a
between-group component and a within-
group component. The F-ratio, which in this
case equals 51.3313, is a ratio of the
between-group estimate to the within-group ||
estimate. Since the P-value of the F-test is
less than 0.05, there is a statistically
significant difference between the means of

-
. - -
the 4 variables at the 95.0% confidence
| level. -
Conclusion: g ‘
Within the limitations of this retrospective IRB approved : S
»

study, the tested probiotic supplements had a statistically
il significant effect on the caries experience of the enrolled

subjects.




Validation Study ( | told you

Low caries rate

To begin with!

B AR FE=I IO =l 1 IMETNTIN= A= S, A i el IO =il L ikl L= 1nrrrarn

e 112 doi:10.1186/=12903-015-0095-5
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PCSICNCS FON CRAL CARS

The groups were balanced at baseline and the attrition rate was 20 %, Around 2/3 of the children
n both groups reported an acceptable compliance. The caries increment (Ads) was significanthy
ower In the test group when compared with the placebo group, 0.2 vs. 0.8 (p < 0.05). The nisk
reduction was 0.47 (95 % CI 0.24-0.98) and the number needed to treat close to five. No

differences were displayed between the groups concerning presence of visible plague or bleeding-
pn-brushing. No side effects were reported.

Naturaily Whitens Teeth
Noturally Freshons Breath -
Supports Gan & Teoth Health




Periobalance
Probiora
Biogaia

ProlacSan
BLIS K12
Prodegin

Gluten
metabolizers




Distributed exclusively by dental

professionals

Extra-strength blend of ProBiora3® crowds

out harmful bacteria
Use once daily for 90 days after a dental
hygiene visit

Extends the benefits of a dental hygiene visit




Healthy

The hazy background on these petri dishes is due to the growth of Aggregatibacter
actinomycetemcomitans, or (Aa). In the petri dish to the right, the clear zone

surrounding S. oralis KJ3 and S. uberis KJ2 colonies indicate that these beneficial

bacteria are producing hydrogen peroxide which inhibits the growth of undesirable
bacteria and naturally whitens teeth.




Bio-Kult
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Look after your child’s immune sysfem*
with Bio-Kult Infantis!

*Contains vitamin D; to contribute to the normal function of the immune system.




Probiotic Strains:

£ Lactobacillus casei PXN® 37

o ﬁ%’ $% Lactobacillus rhamnosus PXN® 54™
R,

$% 7 probic

& Streptococcus thermophilus PXN® 6™

¥ Omega % Lactobacillus acidophilus PXN® 35™™

& vitaminl & Bifidobacterium breve PXN® 25

4% Preplex | # Lactobacillus delbrueckii ssp. bulgaricus PXN® 39™

4% No sugo
4% Gluten f

£ Bifidobacterium infantis PXN® 27

Each sachet contains:

#% Made ir{ # Minimum 1 bilion microorganisms per sachet (1 x 10°CFU/g), guaranteed throughout the shelf life




 Establishing a healthy

microbiota, filled with
e s

BioGaia Protectis baby drops is a food supplement
containing the patented lactic acid bacterium
Lactobacillus reuteri Protectis®/™ ( L. reuteri DSM
17938 ) L. reuteri Protectis has been tested in more

than 130 clinical trials and proven effective and safe

for children.




 Lifeway Kefir is a tart and
tangy cultured milk
smoothie that is high In
protein, calcium and
vitamin D. Due to their

exclusive blend of kefir
cultures, each cup of kefir
contains 12 live and active
cultures and 15 to 20 billion
beneficial CFUSs.




* Frozen kefir

S %‘ » Great

?ROBUGS dessert

FROZEN KEFIR

item or

health treat
after a lot of
outside play




» \What is chanqging”? What needs to change?

Requires understanding.




Probiotics often forgotten

Bacillus Subtilis
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Probiotics and Microbiome




Special Care for Special Patients |

» Autism is a disorder of
neural development
characterized by impaired

social interaction and
communication, and by

restricted and repetitive Repetitively stacking or lining up
objects is a behavior occasionally

behavior. associated with individuals with
autism.




Special Care for Special
Patients

* The diagnostic criteria
require that symptoms
become apparent before a
child is three years old.

A young boy with autism
who has arranged his
toys in order of size




Probiotics- Neurologic Implications




Here we first summarize previously published data supporting that
Gl dysfunction is common in individuals with ASD and the role
of the microbiota in ASD. Second, by comparing with other
publically available microbiome datasets, we provide some evidence

that the shifted microbiota can be a result of westernization and
that this shift could also be framing an altered immune system.
Third, we explore the possibility that gut—brain interactions could
also be a direct result of microbially produced metabolites.




Prevotella, is highly enriched in the fecal microbiota in populations in Africa
Including agrarian societies in Malawi and Burkina Faso , and the Hadza
hunter—gatherers in Tanzania intrigued us and inspired us to perform
comparative analyses. Since Prevotella is only one genus in the very diverse gut
microbiota and has a tendency to co-occur with a complex collection of other

bacteria species, we wanted to determine whether Prevotella depletion in
children with ASD is an indicator that the gut microbiome of children with ASD
who live in the United States differs even more from individuals in the developing
world than does the gut microbiome of neurotypical children in the US, providing
evidence of the gut microbiota as an environmental factor that may correlate
with increased rates of ASD in industrialized countries.




A high rate of Gl problems in children with ASD, correlations between
symptom severity and Gl symptoms within children with ASD, distinctive

rofiles of qut microbes and their metabolites in children with ASD, and a
growing appreciation of a link between the gut and the brain for many

neurological disorders, all point towards the potential for a role for qut

microbiota in the presentation and severity of ASD symptoms.
Furthermore, our observation of a ‘hyper-Westernization’ of the gut

microbiota of children with ASD could indicate that gut microbiota
differences that are driven by unique aspects of the Western lifestyle
compared to the developing world lead to the association of unique gut
microbiota composition with ASD.




Autism Spectrum Disorders



Probiotics- Neurologic Implications

| a [} — T p o e e e a4 = = A — - ¥ " 2 m 3o m o=y [ - a2 =
Abstract
BACKGRCOUND Propionic acid derived from colonic bacterial fermentation contributes

substantially to overall propionate load in children with disorders of propionate metabolism,
and its reduction is important for adequate metabolic control.

AIMS To evaluate the in vitro and in vivo effects of antibiotic treatment on propionate
production by colonic bacteria, and plasma propionate concentrations in a child with
propionic acidaemia.

METHOD?, In vitro fermentation techniques were used to study the effects of addition of
antibiotice (metronidazole, clindamycin, endhromycin, and vancomycin) on net faecal
production of short chain fatty acids including propionic acid. Courses of oral antibiotics of 7
days duration were used to assess the in vivo effects on faecal propionate production and
metabolic control including plasma propionate concentrations.

RESULTS Metronidazole produced the largest and most consistent reduction (7 7—84%) in the
production in vitro of propionate from faecal homogenates. COral administration of
metronidz zole reduced faecal propionate production by 43% within 24 hours of treatment; a 7
day cours 2 virtually eliminated it for the next 3 weeks. These reductions were accompanied by
substantially lowered plasma propionate concentrations during the same period.

CONCLUL2IONS Intermittent courses of oral metronidazole might be as effective as continuous
treatment in reducing gut propionate production in children with disorders of propionate
metabolism.




Autism Spectrum Disorders

Valproate Model for Autism- tells all!




Autism Spectrum Disorders

Valproic and Propionic structures
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of Pediatrics Sl
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DEDICATED TO THE HEALTH OF ALL CHILDREN®

* The estimated prevalence of US children with a parent-
reported ASD diagnosis is now 1 in 40, with rates of ASD-

specific treatment usage varying by children’s
sociodemographic and co-occurring conditions.




Autism and Clostridia

iew of the Literature- ASD and Clostridia- boltae

histolyticum




Ann and Robert Lurie Children’s Hospital- Autism Spectrum

Disorder
Microbiome Research

* Results: Eight strains were tested for polyol inhibitory
activity C. histolyticum B. vulgatis, C. bolteae (x2), C.
ifficile dobacterium lergham and Desulfovibrj
=10, TS tras=rim ool oIS
suggested polyol activity but did not reach a leverof
discernable growth to be able to assess the assays
appropriately. Detailed OD values vs. polyol concentration

are plotted as follows with relative inhibition inflection
points.




Ann and Robert Lurie Children’s Hospital- Autism

Spectrum Disorder
Microbiome Research

Erythritol more etrective



Ann and Robert Lurie Children’s Hospital-

Autism Spectrum Disorder
Microbiome Research

* Erythritol seems better suited to
inhibit Clostridia bolteae




Ann and Rohert Lurie Children’s Hospital-
Autism Spectrum Disorder
Microbiome Research

» Xylitol may be ketter at inhibiting C. difficile
* Perhaps we should think of another C. diff protocol?




Nobel Forum- Microbiome and the Mind

The Gut-Brain Axis:
Early life progfamming
of brain functipn and

behavior




Microbiome and Epigenetics- so many ?s

REVIEW ARTICLE

Front. Neurol.. 26 May 2015 | http://dx.doi.org/10.338%/fneur.2015.00107

The role of epigenetic change In autism spectrum
disorders

H Yuk Jing Loke’, ﬂ Anthony John Hannan?® and ‘? Jeffrey Mark Craig’*

Murdoch Childrens Research Institute, Royal Children’s Hospital and Department of Paediatrics, University of Melbourne, Parkville, VIC, Australia

?Melbourne Brain Centre, Florey Institute of Neuroscience and Mental Health, The University of Melbourne, Parkville, VIC. Australia

EPICCNELICS




DNA methylation and Autism

Common DNA methylation alterations in
multiple brain regions in autism

Z Ladd-Acosta, K D Hansen, E Briem, M D Fallin, W E Kaufmann and A
P Feinberg

DNA methylation (DNAm) in a pilot study of postmortem brain
tissue from 19 autism cases and 21 unrelated controls,
among three brain regions including dorsolateral prefrontal
cortex, temporal cortex and cerebellum.

The DMRs identified in this study represent suggestive evidence for

commonly altered methylation sites in ASD and provide several
promising new candidate genes.




DNA methylation and Autism

Molecwlar Psychiatry (2014) 19, 495—-503; doi:L0.1038/mp.20132.41 ;published online 23 April 2013

Methylomic analysis of mophozygotic twins discordant for
autism spectrum disorder and related behavioural traits

C C Y Wongt, E L Meaburni-=, A Ronaldi-2, T S Pricel-2, A R Jeffriesl, L
C Schalkwyk:, R Plomin® and 1 Mill:2=

Genome-wide analysis of DNA methylation in a sample of 50 MZ twin pairs
(100 individuals) sampled from a representative population cohort that
included twins discordant and concordant for ASD, ASD-associated traits

and no autistic phenotype.

Significant correlations between DNA methylation and quantitatively measured autistic trait
scores across our sample cohort. This study represents the first systematic epigenomic

analyses of MZ twins discordant for ASD and implicates a role for altered DNA methylation in
autism.




Propionic acid (PPA) is a ubiquitous short-chain fatty acid which is a fermentation
product of the enteric microbiome and present or added to many foods. PPA
modulates mitochondrial dysfunction differentially in subsets of lymphoblastoid cell

lines (LCLs) derived from patients with ASD. Specifically, PPA significantly increases

mitochondrial function in LCLs that have mitochondrial dysfunction at baseline

individuals with autistic disorder with atypical mitochondrial function (AD-A) LCLs] as
compared to ASD LCLs with normal mitochondrial function [individuals with autistic
disorder with normal mitochondrial function (AD-N) LCLs] and control (CNT) LCLs.




In general, these data suggest that BT can enhance
mitochondrial function in the context of physiological stress
and/or mitochondrial dysfunction, and may be an important
metabolite that can help rescue energy metabolism during

disease states. Thus, insight into
this metabolic modulator may have wide applications for both
health and disease since BT has been implicated in a wide

variety of conditions including ASD.




* Three-year consumption of erythritol-containing candies
by Initially 7- to 8-year old children was associated with

reduced plaque growth, lower levels of plaque, acetic

acid and propionic acid, and reduced oral counts of

mutans streptococci compared with the consumption of
xylitol or sorbitol candies.




SCFA- microbiome

* Pilot study of the SCFA Headspace
Analysis of Bacterial Metabolites in
Media with and without Polyols

« MacFabe, D., Habibi, Kabat, B.,
Cannon, M., Gashkoff, M., Zurek, R.
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SCFA- microbiome

 Constituents of media effect the

bacterial metabolite production,
possibly shifting from benign or

protective to more pathogenic.
Additional laboratory study is required
testing other species, specifically the
propionic producing Clostridium
histolyticum and boltae plus
Bacteroides vulgatus.




SCIENTIFIC REP?RTS

Alterations of oral microbiota distinguish

children with autism spectrum disorders
from healthy controls

Yanan Qiao, Mingtao Wu, Yanhuizhi Feng, Zhichong Zhou, Lei Chen & Fengshan Chen

Scientific Reports 8, Article number: 1597 Received: 23 February 2017

« Moreover, pathogens such as Haemophilus in saliva and Streptococcus in
plagues showed significantly higher abundance in ASD patients, whereas
commensals such as Prevotella, Selenomonas, Actinomyces, Porphyromonas,
and Fusobacterium were reduced. Specifically, an overt depletion of

Prevotellaceae co-occurrence network in ASD patients was obtained in dental
plaques. The distinguishable bacteria were also correlated with clinical indices,

reflecting disease severity and the oral health status. Finally, diagnostic models
based on key microbes were constructed, with 96.3% accuracy in saliva.




Epigenetics- antibiotics

Sensitive and Simplified Detection of Antibiotic Influence on the
Dynamic and Versatile Changes of Fecal Short-Chain Fatty Acids

LV 3

Xiaoya Zhao B, Zhenzuo Jiang . Fan Yang, Yan Wang, Xiumei Gao, Yuefei Wang #in Chai, Guixaang Pan, Yan Zhu

Published: December 1, 2016 « https://doi.org/10.1371/journal.pone. 0167032

e Short-chain fatty acids (SCFAs), produced by
anaerobic fermentation of mainly indigestible
dietary carbohydrates by gut microbiota, have a
profound influence on intestinal function and host

energy metabolism. The total amount, types and
distribution of nearly all fecal SCFAs were
significantly altered during the administration and
even after withdrawal of the antibiotics in rats.




Epigenetics- Brain

 We determined that short-chain fatty acids (SCFA), microbiota-derived bacterial
fermentation products, regulated microglia homeostasis. Accordingly, mice
deficient for the SCFA receptor FFAR2 mirrored microglia defects found under

GF conditions. These findings suggest that host bacteria vitally regulate

microglia maturation and function, whereas microglia impairment can be
rectified to some extent by complex microbiota.




SYSTEMATIC REVIEW ARTICLE

Front. Psychiatry. 17 July 2019 | https://doi.org/10.3

389 /fpsyt.2019.00473

Association Between Gut Microbiota and
Autism Spectrum Disorder: A Systematic
Review and Meta-Analysis

Mingyu Xu!,  Xuefeng Xu?, Jijun Li° and Fei Li**

We analyzed nine studies, including 254 patients with ASD, and found that children with ASD
had lower percentages of Akkermansia, Bacteroides, Bifidobacterium, and Parabacteroides and
a higher percentage of Faecalibacterium in the total detected microflora compared to controls. In
contrast, children with ASD had lower abundance of Enterococcus, Escherichia coli,

Bacteroides, and Bifidobacterium and higher abundance of Lactobacillus. This meta-

analysis suggests an association between ASD and alteration of

microbiota composition and warrants additional prospective cohort studies to evaluate

the association of bacterial changes with ASD symptoms, which would provide further evidence
for the precise microbiological treatment of ASD.




* Important changes in gut microbiota at the end of treatment
remained at follow-up, including significant increases in bacterial
diversity and relative abundances of Bifidobacteria and
Prevotella. Our observations demonstrate the long-term safety

and efficacy of MTT as a potential therapy to treat children

with ASD who have Gl problems, and warrant a double-blind,
placebo-controlled trial in the future.
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“Hi Doctor, Jo

I DON'T CARE ABOUT
MY TEETH.

I just want my one-time
discount and then I'm
never coming back. ??




Probiotics and Microbiome

Erythritol is a sweet antioxidant

Gertjan J.M. den Hartog, ph.D R Agnes W. Boots, Ph.D_, Aline Adam-Perrot, Ph.D.T, Fred Brouns,
Ph.D_, Inge W.C_.M. Verkooijen, M.5c_, Antje R. Weseler, Ph.D_, Guido R.M.M. Haenen, Ph.D_, Aalt Bast,

Ph o

Erythritol was shown to be an excellent HO- radical scavenger and

an inhibitor of 2,2'-azobis-2-amidinopropane dihydrochloride—
iInduced hemolysis but inert toward superoxide radicals. The
reaction of erythritol with hydroxyl radicals resulted in the formation

of erythrose and erythrulose by abstraction of a carbon-bound

hydrogen atom. Erythritol displayed an endothelium-protective
effect and, in accordance with the in vitro experiments, erythrose

was found in the urine of erythritol-consuming rats.



Dietary low-digestible carbohydrates (LDCs) affect gut microbial metabolism, including the
production of short-chain fatty acids. Fecal suspensions from five healthy males were anaerobically
incubated with various LDCs. L-Sorbose and xylitol markedly promoted butyrate formation in

cultures. Bacterial 16S rRNA gene-based denaturing gradient gel electrophoresis analyses of

these fecal cultures revealed a marked increase in the abundance of bacteria

closely related to the species Anaerostipes hadrus or A. caccae or both,

during enhanced butyrate formation from L-sorbose or xylitol.




Metabolome analyses using capillary
electrophoresis time-of-flight mass
spectrometry revealed that a number of

nucleic intermediates and constituents
of the extracellular matrix, such as

hucleotide sugars, were decreased by
erythritol in a dose-dependent manner.




J Periocdontol. 2014 Jun; 85(6); e21d—ed23. FMIC

Published online 2014 Mar 4. doi: 10.1902/fop.2014.130455

Xylitol, an Anticaries Agent, Exhibits Potent Inhibition of Inflammatory

Responses in Human THP-1-Derived Macrophages Infected With
Porphyromonas gingivalis

Eunjoo Park,” Hee Sam I‘-«Ja,* Sheon Min Kim,” Shannon Wallet, T Seunghee Cha t and Jin Ghung*

Inhibits cytokine inflammation

Increase nitric oxide production

Inhibits P. gingivalis attachment

Increases phagocytosis of E. coliand P.
gingivalis




Polyols are the
prebiotics- now for the
probiotics for oral
disease




2530 Clinical Trials- Probiotics

“No research!” Pubmed?




Pubmed- Probiotics articles

20672 articles on probiotics
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Gut microbiota- mycobiota

Eiomgdicirnes 20019, 72}, 24; https /fdoi.org/10_3390/biomedicines FO20024 Concept Paper

The Transformative Possibilities of the Microbiota and

Mvycobiota for Health, Disease, Aging, and Technological
Innpwvation.

Lucasg Jones 1.2.T & Jessica Kumar 1.T &, Adil Mistry © &, Thriveen Sankar Chittoor Mana 4 B4,
George Perry ® &=, V. Prakash Reddy %" &= and Mark Obrenovich 157,89, B3

The gut microbiota is extremely important for the health of
the host across its lifespan.

Recent studies have elucidated connections between the
gut microbiota and neurological disease and disorders such
as depression, anxiety, Alzheimer’s disease (AD), autism,

and a host of other brain illnesses. Dysbiosis of the
normal gut flora can have negative consequences
for humans, especially throughout key periods
during our lifespan as the gut microbes change
with age in both phenotype and number of
bacterial species.
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Fifteen articles were considered for this review. Of which, 12 were RCTs of
good / high quality (Jadad scale), two meta-analysis and one systematic review.

The literature reviewed suggests probiotics usage could be beneficial for the
maintenance of oral health, due to its ability to decrease the colony formin
units (CFU) counts of the oral pathogens. However, randomized clinical trials
with long-term follow-up periods are needed to confirm their efficacy in
reducing the prevalencel/incidence of oral infectious diseases.
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Within the limitations of this 18-year retrospective cohort
study, our findings provide the first evidence that
periodontal disease experience to some extent

reflects the host susceptibility to onset of common
systemic comorbidities.




Bacteria in Carotid Artery Plaque

Atherosclefosis, a disease condition resulting from the buildup of fatty plague deposijs
within artetial walls, is the major under- lying cause of ischemia leading to obstructio
of periphergl arteries, congestive heart failure, heart attack, and  stroke in huma
s. Emerging research indicates that factors including inflammation and infection
may play alkey role in the progress- sion of atherosclerosis. In the current work,

atherogclerotic carotid artery explants from 15 patients
were all shown to test positive for the presence of

eubactllarial 16S rRNA genes.




Probiotics and P. gingivalis

Clinical Trials, Meta-analysis and Reviews

Probiotics reduce the adherence of
P _gingivalis, the leakage and the

systemic effects of periodontal
disease!

I MNECTTUUVIILILDS. I




Probiotics and P. gingivalis

BN Incredibly
. Important!

lactobacilli of 10 species, isolated from healthy
humans. The majority of strains suppressed the
growth of Aggregatibacter
actinomycetemcomitans, Porphyromonas
gingivalis, Prevotella intermedia, and
Streptococcus mutans.




Probiotics and P. gingivalis

Clinical Trials, Meta-analysis and Reviews

All bifidobacteria integrated well into the subgingival
biofilms composed of Porphyromonas gingivalis,
Actinomyces naeslundii, and Fusobacterium nucleatum
and decreased significantly only the number of P.
gingivalis in the biofilms. The integration of bifidobacteria
into the supragingival biofilms containing Streptococcus
mutans and A. naeslundii was less efficient, and
bifidobacteria did not affect the number of S. mutans in

__biofilms,




Alzheimer’s and P. gingivalis
Oral infections with P. gingivalis- A.D.

How about antibiotics?

Oral infections with Porphyromonas gingivalis, or introduction of its
lipopolysaccharide (LPS), in various mouse models has demonstrated the
development of key neuropathological hallmark lesions defining AD. These
are extracellular amyloid-beta plaques, phosphorylated tau, neurofibrillary
tangles, widespread acute and chronic inflammation, blood—brain barrier
defects together with the clinical phenotype showing impaired learning and spatial
memory. Live P. gingivalis and its LPS (commercial or from ‘microbullets’) are
powerful peripheral and intracerebral inflammatory signaling initiators, and this has
direct implications on memory and lesion development.




Obesity and Cancer

Obesity is a known modifiable risk factor associated with adverse outcomes in
children with cancer. We sought to determine whether obesity during childhood
cancer treatment increases risk for second malignant neoplasms (SMN). There
was a significantly increased risk for SMN among patients who were obese at
both diagnosis and EOT [aOR, 4.44 (1.37-14.34)]. This study suggests that obesity
during childhood cancer treatment may be associated with increased risk for
SMNSs, particularly among those obese throughout therapy.




Surprisingly, we discovered that oral L. reuteri therapy
lone was sufficignt to change the pro-inflammatory
mmune cell profile and prevent abdominal fat path
ology and age-associated welght gain in mice regard
ess of their basgline diet. These beneficial microbe
ffects were trarisferable into naive recipient ani

als by purified|CD4+ T cells alone.

sociated
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biagsed immunity and changes in microbial communities and

abdominal _fat with obesity after eating the Western chow. In

striking contrast, e|ating probiotic yoqurt together with

Western chow inhibited age-associated weight gain. We went

on fo test whethena bacteria found in yoqurt may serve to

ATQC 6475 in drinking water.

lesgen fat patholo%y by using purified Lactobacillus reuteri
i




Perio and Probiotics

* Mice topically treated with L. brevis CD2 displayed significantly
decreased bone loss and lower expression of tumor necrosis factor,
and interleukin-1B, -6 and -17A as compared to placebo-treated

mice. Moreover, L. brevis CD2-treated mice displayed lower counts of
anaerobic bacteria but higher counts of aerobic bacteria than

placebo-treated mice.




}' frontiers

1N Microbliology

Bacteroides fragilis Prevents Clostridium difficile Infection in a Mouse

Literally hundreds of studies
* Theovhave demonstrated that

commc

@seiprobiotics protect all of us from

protejdisease! Published in all the top

microb

epithell journals!




But then you have this?

HEALTH & MEDICINE - NEWS RELEASES - RESEARCH

Probiotic use is a link between

brain fogginess, severe bloating

e Toni Baker - 5 min read &8 months ago

The problems with this paper are first signaled by the very title of the piece where the authors
conflate two separate entities, probiotics and small intestinal bacterial
overgrowth (SIBO), and, in so doing, give the impression that they are equally culpable in the

pathogenesis of their patients’ symptoms. No evidence is provided to support this. it must

be made clear that many lactobacilli and all bifidobacteria only produce L-lactate and do not possess
the biochemical machinery to produce D-lactate. Neither, for that matter, do bifidobacterial produce
gases. The authors, in contrast, state that ‘Both bacteria (referring to Lactobacillus and

* This Bifidobacterium ) produce D-lactic acid' but provide no source for this statement.
that were wOT TOVeTET, FC

subjects- sick, 8 controls..




Mouthrinse

Chlorhexidine, sodium fluoride, and probiotic mouthwashes
reduce plaque S. mutans levels. Probiotic mouthwash is
effective and equivalent to chlorhexidine and sodium

fluoride mouthwashes. Thus, probiotic mouthwash can also
be considered as an effective oral hygiene regimen.

sodium fluoride mouthwash, and group 4- 10 ml of prohiotic mouthwash




We just don’t know..

* The analysis identified 1,179 taxa, of which 24%
were ngmed, 8% were cultivated but unnamed,
and 68% were uncultivated phylotypes.




Chris- back home.... Yay!!
Thanks!
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