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Topics:

* Probiotics

* Diet/Prebiotics

* Evolutionary Oral Medicine

* Microbiome

« Gateway Microbiomes

« Barrier Microbiomes
Epigenetics/Epitranscriptomics




Love It or lezivea il
crobiome evolves...




The “Gateway” Microbiomes

“Nothing in biology makes sense except
in the light of evolution.”

—Theodosius Dobzhansky




AMERICAN

Dense Nutrient Food Scientist

From pilfered-from-predators to processed-and-

packaged, animals have been part of human diets for

more than 3 million years. Cooking was
unguestionably 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 evidence for

cooking.
2 = s )




Dental Calculus- Fossils

gélﬁeetics \ \ \\

Home | Current issue | Comment | Research | Archive v | Authors & referees v | About the journal v

home » archive » issue » letter » abstract

ARTICLE PREVIEW

view full access options »

NATURE GENETICS | LETTER o f=h

HARSEZEH

Sequencing ancient calcified dental plague shows
changes in oral microbiota with dietary shifts of the
Neolithic and Industrial revolutions

Christina J Adler, Keith Dobney, Laura S Weyrich, John Kaidonis, Alan W Walker,
Wolfgang Haak, Corey J A Bradshaw, Grant Townsend, Arkadiusz Soiltysiak, Kurt W Alt,
Julian Parkhill & Alan Cooper




Dental Calculus- Fossils
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Dental Calcu :
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« Shift iIn microbiome from hunter gather- to farmer —to

Industrialized age
Nutritional standards of Neolithic populations were generally
Inferior to that of hunter-gatherers, and that their life expectancy
may well have been shorter too, in part due to diseases and harder
work. Hunter-gatherers must have covered their food needs with about
20 hours work a week, while agriculture required much more and was at
least as uncertain. The hunter-gatherers' diet was more varied and
balanced than what agriculture later allowed. Average height went down
from 5'10" (178 cm) for men and 5'6" (168 cm) for women to 5'5" (165
cm) and 51" (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
<Ideficiencies, more spinal deformations and more dental




Natufian Period - Hunter-Gatherer Ancestors of Pre-
Pottery Neolithic

« The Natufian culture is the name given to the sedentary Late Epi-
Paleolithic hunter-gatherers living in the Levant region of the near east
between about 12,500 and 10,200 years ago. The Natufians foraged
for food such as emmer wheat, barley and almonds, and hunted
gazelle, deer, cattle, horse, and wild boar.
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Dental Calculus- Fossils

journal of Human Evolution xxx (2014) 1 6

Contents lists available at ScienceDirect

Journal of Human Evolution

journal homepage: www.elsevier.com/locate/jhevol

Ancient DNA analysis of dental calculus
Laura S. Weyrich *, Keith Dobney °, Alan Cooper *'

* The Australian Centre for Ancient DNA, The University of Adelaide, Adelaide, Australia
b Department of Archaeology, School of Geosciences, University of Aberdeen, Aberdeen, UK

» Dental calculus preserves DNA of oral
microbiome... ._



Figure 1. Supra-gingival dental calculus is identifiable in a concave ring on a lower
molar from a Medieval specimen, York, UK.
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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, (i) 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, 'red complex' pathogens and
periodontal disease, and (vi) DNA sequences matching dietary

sources. Directly datable and nearly ubiguitous, dental calculus permits the
simultaneous investigation of pathogen activity, host immunity and diet,

thereby extending direct investigation of common
diseases into the human evolutionary past.




Hominid Microbiome

Sclence..

Home News Journals Topics Careers

Science Science Advances  Science Immunology  Science Robotics  Science Signaling  Science Translational Medicine

SHARE REPORT
Cospeciation of gut microbiota with hominids

Andrew H. Moeller', Alejandro Caru-QuinteruE‘, Deus Mju ngu{ Alexander V. Geurgievf'-E', Elizabeth V.

Lonsdorf’, Martin N. Muller3, Anne E. Pusey”, Martine Peeters'’, Beatrice H. Hahn'., Howard Ochman’
+ Author Affiliations

o Co rresponding author. Email: howard.ochman@austin.utexas.edu




Hominid Microbiome
* Nuclear, mitochondrial, and gut bacteria

genomes diversified in concert during hominid
evolution.. past 15 million years

Abstract

The evolutionary origins of the bacterial lineages that populate the human gut are
unknown. Here we show that multiple lineages of the predominant bacterial taxa in the gut
arose via cospeciation with humans, chimpanzees, bonobos, and gorillas over the past 15
million years. Analyses of strain-level bacterial diversity within hominid gut microbiomes
revealed that clades of Bacteroidaceae and Bifidobacteriaceae have been maintained
exclusively within host lineages across hundreds of thousands of host generations.
Divergence times of these cospeciating gut bacteria are congruent with those of hominids,
indicating that nuclear, mitochondnal, and gut bactenal genomes diversified in concert
during hominid evolution. This study identifies human gut bacteria descended from
ancient symbionts that speciated simultaneously with humans and the African apes.




* The Hologenome: Microbes drive

evolution..

AMERICAN
SOCIETY FOR
MICROBIOLOGY

2

AN OFEN ACCESS JOURNAL PUSLISHED 8Y
THE AMERICAN SOCIETY FOR MICROSIOLOCGY

HOME | CURRENT ISSUE | ARCHIVES | ALERTS | ABOUT ASM | CONTACT US | TECH SUPPORT |

Microbes Drive Evolution of Animals and Plants: the
Hologenome Concept

Eugene Rosenberg, llana Zilber—-Rosenberg



* The hologenome concept of evolution

"So, like it or not, microbiology is
going to be In the center of
evolutionary study In the future—and
vice versa.”

—Carl R. Woese

VIFTUSES.




| ateral Gene Transfer
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Figure 1 A possible route for transfer of DNA from plant cells in the human diet to bacteria. Some DNA in food is degraded during cooking and processing,
but the remainder is ingested intact. Consumed DNA is largely hydrolyzed during digestion. Netherwood et al. provide evidence that intact transgenic DNA
can be recovered in the human ileum and taken up by bacteria in this environment.
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Research Article/Section lli: Case Studies in Extant Primates

Tubers as fallback foods and their impact on Hadza
hunter-gatherers

Frank W. Mariowe ], Julia C. Berbesque

Tubers are present within the latitudes that hominins
have occupied from their inception through the first
expansion of Homo out of Africa. Some hominins show
dental features (e.q., thick enamel) that have been
Interpreted as adaptations to eating USOs. Tubers are
iImplicated in the transition to Homo and that cooking is also
Implicated because tubers are usually roasted before eaten.

accessing deep tubers.
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Cellulose and Xylan Hydrolysis

Actin dcpcnw 1-cell g
adhesion N
A hy
s A

K o o

Impact of diet in shaping gut microbiota revealed by a
comparative study in children from Europe and rural Africa

- N a R 3 . — o 0 — C o b D ed e
3 Carlotta De Filippo , Duccio Cavalieri , Monica Di Paola |, Matteo Ramazzotti |, Jean Baptiste Poullet
>
o 1

o L -
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 qut microbiota between
the two groups.
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-m Cellulose and Xylan Hydrolysis

Impact of diet in shaping gut microbiota revealed by a

g comparative study in children from Europe and rural Africa
;_Azf Carlotta De Filippo ® Duccio Cavalieri-, Monica Di Paola", Matteo Ramazzotti_, Jean Baptiste Po ullet”
“33 jﬁ:—': | Sebastien Massa '—_': Silvia Collini ’ Giuseppe Pierac |:.ir|i'E and Paolo Lionetti 0.

* BF children showed a significant enrichment in

Bacteroidetes and depletion in Firmicutes (P <
0.001), with a unigue 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.
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Carlotta De Filippo et al. PNAS 2010;107:14691-14696

©2010 by National Academy of Sciences I | ﬂ A ; i

ﬂ’é\






16S rRNA gene surveys reveal a clear separation of two children populations investigated.
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m Cellulose and Xylan Hydrolysis

7 ,% Impact of diet in shaping gut microbiota revealed by a
" cnmparatlve study in children from Eur{jpe and rural Africa

-;_ Carlotta De Filippo-. Duccio Cavalieri-, Monica Di Paola_, Matteo Ramazzotti- n Baptiste Poullet”

When does the protectlon
start? How do children develop
the protective microbiome?

Before birth!
, |




Pre-natal microbiome
he Maternal Effect- everyone knows!

SCIENTIFIC -
AMERICAMN.

E SCIENCES MIND HEALTH TECH SUSTAIMNABILITY EDUCATION VIDED FODCASTS BLOGE ETOR

HEALTH

How Bacteria in the Placenta
Could Help Shape Human Health

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




Pre-natal microbiome & w\y Sehiges

* The Maternal Effect ok Medicine

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

We characterized a uniqgue placental microbiome niche, composed of nonpathogenic
commensal microbiota from the Firmicutes, Tenericutes, Proteobacteria, Bacteroidetes,
and Fusobacteria phyla. In_ aggreqgate, the placental microbiome profiles were most
akin (Bray-Curtis dissimilarity <0.3) to the human oral microbiome. 16S-based
operational taxonomic unit analyses revealed associations of the placental microbiome
with a remote history of antenatal infection (permutational multivariate analysis of
variance, P = 0.006), such as urinary tract infection in the first trimester, as well as with

preterm birth <37 weeks (P = 0.001).




Fig. 1. The placental microbiome has a taxonomic profile that
IS similar to the oral microbiome.
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Fig. 2. Comparison of WGS-generated taxa and metabolic capacity among body sites
reveals distinct features of the placental microbiome.

Published by AAAS

o

Placenta distinct

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




Fig. 3. The placental microbiome from pregnancies complicated by a
preterm delivery demonstrates discrete taxonomic profiles and
variations in metabolic pathways.

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

Published by AAAS



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

Published by AAAS

Antibiotics aga
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jersti Aagaard et al., Sci Transl Med 2014;6:237ra65
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“The Hygiene Hypothesis”

We change our microbiome with:
antibiotics

climate
environment
diet
medications
lack of exercise
C-sections
disinfectants




Take Home- probiotics

microbials, preservatives, environment and
diet. All of it. All of us. Everything Is changing.




The first land-dwelling
animals were four-legged
amphibians that left the |
. water around 360 million
Ve years ago




Washing Eggs

Shifts in Bacterial Communities of Eggshells and Antimicrobial
Activities in Eggs during Incubation in a Ground-Nesting
Passerine

Stéphanie Grizard [E]. Maaike A VWersteegh, Henrny K. Mdithia, Joana F. Salles, B_ Irene Tieleman

Published: April 16, 2015 » https:/fdoi_org/M10_ 1371 journal _pone_ 0121716

Microbial invasion of egg contents is a cause of embryonic death. To conter ‘4
Infection risks, the embryo is protected physically by the eggshell and ——
chemically by antimicrobial proteins. If microbial pressure drives embryo —

R

mortality, then females may have evolved, through natural selection, to adapt
their iImmune investment into eggs. Lastly, our results provide limited evidence
of significant correlation between antimicrobial compounds and bacterial
communities. Our study examined simultaneously, for the first time in a wild
bird, the dynamics of bacterial communities present on egqgshells and of
albumen-associated antimicrobial components during incubation and
Investigated their relationship.







l‘

Washing Eggs- Good idea?

P/3 more
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-6 times




Sugar and Children
ACTA PADIATRICA
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Regular Article

Longitudinal birth cohort study found that a significant
proportion of children had abnormal metabolic profiles and

insulin resistance at 6 years of age

Emma Kjellberg s, Josefine Roswall, Stefan Bergman, Gerd Almqvist-Tangen, Bernt Alm,
Jovanna Dahlgren

- 17 October 2018 | https://doi.org/10.1111/apa.14599

JAN S|gn|f|cant percentage of 6-year-old children showed
abnormal metabolic profiles, including insulin resistance,
which increased their risk of cardiovascular disease. Waist

circumference was a stronger marker for metabolic alterations
than body mass index.




Sugar and the AAPD

Diet Quality, Added Sugar, and
Dietary Fiber Intakes in
American Preschoolers

Authors: Kranz, Sibylle; Smiciklas-Wright, Helen; Francis, Lori A.
Source: Pediatric Dentistry, Volume 28, Number 2, March/April 2006, pp. 164-171(8)
Publisher: American Academy of Pediatric Dentistry

» 2006- Back when we worried about sugar!

» Lack of fibers, prebiotics and tons of
sugar



Sugar Linked To Decay

JOURNAL OF DENTAL RESEARCH" .
JDR Fealuring Critical Reviews in Oral Blology & Medicine http://jdr.sagepub.com

Home ( About g Submit a Manuscript

JDentRes. 2014 Jan; 93(1): 8—18.
doi: 10.1177/0022034513503954

Effect on Caries of Restricting Sugars Intake
Systematic Review to Inform WHO Guidelines

P.J. Moynihan'” and S.A M. Kelly?




‘ War Rationing \

About Patient Care Research Education

Home > UCSF News Center > Sugar Papers Reveal Industry Role |

Sugar Papers Reveal Industry Role in Shifting National
Heart Disease Focus to Saturated Fat

PULBONY MATION

of Sugar
er month
kd ration
g
Al::.t‘}r good things \ou:; a::'n)‘s wanted wht:im How About Dental Health?
about ar are true. And the government \
i Ay e Rt ant O i Aty st A
Drug Administration has demolished the myths hydrates, not just sugar, can contribute (o cavities. But Not Sugar
about natural sugar once and for all only when left on the teeth. Proper dental hygiene is a -
strong deterrent to tooth decay wr

The FDA has confirmed that:
¥ Suear is not the canse of ohesity




Sugar and Fluoride

RRING ON THE GANRY
HAS YOU GOVERER




U.S. CANDY SALES

DOLLAR SALES DOLLARS % CHANGE VS.

EVERDAY V5.
SEASONAL

PREVIOUS 52 WEEKS

TOTAL CANDYSALES wl  $21,509,317,710  *@¢ @ *€ 2.6%

“We donate our candy to the
homeless™... OMG totally
Clueless!!

« Candy sales go up every year! Confectionary sales are at
$38.9 billion. CREST is winning!




JOURNAL OF DENTAL RESEARCH"™ | :
JDR Featluring Critical Reviews in Oral Blology & Medicine | PR/ /Jr RAGIPLE OO

Submit &a Manuscript

JDent Res. 2014 Jan; 93(1): 8—18.
doi: 10.1177/0022034513508954

Effect on Caries of Restricting Sugars Intake
Systematic Review to Inform WHO Guidelines

P.J Movynihan?” and S A M Kelly2

“Fluoride delays decay...”

« Many studies support )jortant factor that
has led to a decline in rica, and Australia;
nonetheless, dental c: , adults). However

It has been suggeste e _cavitation
lesions to a later age o’ )f identified studies

shows that, despite tf /o 78 onship between

sugars and dental ce ~ ) et al., 1988;
Marthaler, 1990; Holt, . _, . 1zel and Fischer,

and so many other ref




Water Fluoridation

Water Fluoridation and Dental Caries in U.S. Children and Adolescents
.0 Slade, W B. Grider, W.RE. Maa=s, A_E. Sander=s

First Published June 14 Z01&8 Hesearch Article W) Checs lorupaales
https Afdoi.org 0. 11 700220345187 74331

Journal of Dental Research




Tooth brushing- JDR Oct. 2016

Clinical Review

Journal of Dental Research
2016, Vol. 95(11) 12301236

Effect of Toothbrushing Frequency on © International & Amarican Associations

for Dental Research 2016

Incidence and Increment of Dental Caries:  fornsandpermisions:

sagepub.com/JournaisPermissions.nav
DOI: 10.1177/0022034516655315

A Systematic Review and Meta-Analysis Jir-sagopubcom

S. Kumar', ). Tadakamadla', and N.W. Johnson?

Abstract

Toothbrushing is considered fundamental self-care behavior for maintenance of oral health, and brushing twice a day has become a
social norm, but the evidence base for this frequency is weak. This systematic review and meta-analysis aims to assess the effect of
toothbrushing frequency on the incidence and increment of carious lesions. Medline, Embase, Cinahl, and Cochrane databases were
searched. Screening and quality assessment were performed by 2 independent reviewers. Three different meta-analyses were conducted:
2 based on the caries outcome reported in the studies (incidence and increment) with subgroup analyses of categories of toothbrushing
frequency; another included all studies irrespective of the caries outcome reported with the type of dentition as subgroups. Meta-
regression was conducted to assess the influence of sample size, follow-up period, diagnosis level for carious lesions, and methodological
quality of the articles on the effect estimate. Searches retrieved 5,494 titles: after removing duplicates, 4,305 remained. Of these, 74
were reviewed in full, but only 33 were eligible for inclusion. Self-reported infrequent brushers demonstrated higher incidence (odds
ratio [OR], 1.50; 95% confidence interval [CI], [1.34 to 1.69) and increment (standardized mean difference [SMD], 0.28; 95% CI: 0.13 to
0.44) of carious lesions than frequent brushers. The odds of having carious lesions differed little when subgroup analysis was conducted
to compare the incidence between =2 times/d vs <2 times/d (OR: 1.45; 95% CI: 1.21 to |.74) and =1 time/d vs <| time/d brushers (OR:
1.56; 95% CI: [.37 to 1.78). When meta-analysis was conducted with the type of dentition as subgroups, the effect of infrequent brushing
on incidence and increment of carious lesions was higher in deciduous (OR: 1.75; 95% Cl: |1.49 to 2.06) than permanent dentition (OR:
1.39; 95% ClI: 1.29 to 1.49). Findings from meta-regression indicated that none of the included variables influenced the effect estimate.

Keywords: dentition, home care dental devices, oral hygiene, preventive dentistry, public health, epidemiology
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Value of Fluoride Toothpaste?

“Individuals who state that they brush their teeth infrequently p.
are at greater risk for the incidence or increment of
new carious lesions than those brushing more frequently.
The effect is more pronounced Iin the deciduous than in the
permanent dentition.

A few studies indicate that this effect Is
iIndependent of the presence of fluoride in toothpaste.
It Is also possible that other factors in those claiming a
higher frequency of brushing, such as greater health

awareness and motivation, higher socioeconomic e

status, and a healthier diet, are responsible for the | =

observed effects.”



Figure 2. Prevalence of dental
origin: United States, 2011-20
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K n OW th I n e en em y Health ™ ADA Americaﬁ Dental Association®
“6 Ways to Reduce Your Child’s d

. ADA SEAL
Sugary Snacklng!! LIFE STAGES

PRODUCTS

-. " 1 WHAT DOES 50 GRAMS

| .| o

D 21| OF SUGAR LOOK LIKE?

| @ | ~ < | -

- €| 1 TheFDAhas proposed a limit on daily

s | s ! su?ar consumption of 10 percent
S B 2 of daily calories ~ meaning no
© > = 23 more than 50 grams of added
o o > 5 sugar per day.
o o o o o
e ® o | o S That's less sugar than one
o e sl " o o bottle of Coke.
@ @ = o ©
@ @ e o o So what meals could you make that ~ COCACOLA
@ @ e e o contain less than 50g of sugar? 160, 0z. |
el o > o o ( 52 qrams sugar |
@ @ © e & | . 3
Recommended US daily 12 oz 20 oz 32 oz fountain
daily maximum  average soda soda soda
(50 g) (88 g) (39 g) (65 g) (91 g)
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Dr. Robert Lustig-UCSF

 Robert H. Lustig, M.D., MSL, is
Professor of Pediatrics in the
Division of Endocrinology and a
member of the Institute for Health
Policy Studies at University of
California, San Francisco. He has
authored 120 peer-reviewed
articles and 70 reviews.
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Sugar- Pure, White, and
Deadl




World Obesity

» Thank God we aren't winning!_i

The world ic raund
Obesity prevale

w— United Arab
Emirates
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Mexican children have
also related to higher E
approximately 73% of
adult males are overy
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Sugar- Alzheimer’s

Researchers studied 2,226 elderly people who lived in New York
City over the course of seven years. Of the total participants, some
429 developed Alzheimer’s. The scientists found those who ate 30.3
grams of added sugar per day were 33 percent more likely to
develop Alzheimer's compared with those who consumed 5.8 grams |-
per day. When all categories were compared, drinking sugary et
soda was “significantly” associated with a higher risk of "
Alzheimer’s when compared to other sweetened products, the
authors said. “Too much sugar is linked to type 2 diabetes and our
previous research has identified type 2 diabetes as a risk factor for
dementia,” Dr. Doug Brown said. “This study backs up this
evidence, suggesting that excess sugar may increase our risk
of Alzheimer’s disease, and all types of sugar—from fruit juice
to lemonade-have the same impact.
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Take Home- probiotics

>~

» Sugar Is addictive, pathogenic and very costly to
ourselves and society, 20 % have diabetes, 50%

have metabolic syndrome, 90% periodontal

disease and cardiac.




Probiotics and Microbiome

» Dysbiosis

* Obesity

 NAS

» Cardiovascular Disease
* Allergies
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Cl Chicago shootings, August 3—6

Friday, Aug. 3
3pm

Saturday, Aug. 4

74 shot
(11 killed,
63 wounded) Sunday, Aug. 5 12am—3am
30 shot
(2 killed,
Monday, Aug.6 g wounded)

6am

Source: Chicago Tribune BUSINESS INSIDER
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First- Do No Harm CmaJ

Disinfectants cause weight gal

Postnatal exposure to household disinfectants, infa
of overweight in children

hMon H. Tun, Hein M. Tun, Justin J. Mahoney, Theodore B. Konya, David 5. Guttman, Allan B. Becker,
Malcolm R. Sears, Jeffrey R. Brook, Wendy Lou, Tim K. Takarao, James A Scott and Anita L. Kozyrs!

CMAJ September 17, 2018 190 (37) E1097-E1107; DOI: https:fdol.org/10.1503/cmaj. 170809

“KiIIing comni

Among 757 infants, the abundance of specif
household cleaning with disinfectants and ec

d with
ependent

manner. With more frequent use of disinfects . Singly
became more abundant . Lachnospiracea >diated
associlations of the top 30th centile of hot - Ty & higher
body mass index (BMI) z score (p = 0.02) e _verweight
or obesity (p = 0.04) at age 3. Use of eco-fr [t B eariea il \ith

decreased odds of overweight or obesity indeperiueritly OI Erterovdcleriaceae
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nse is GOOD for you

e Oris it?

* Can we really sterilize the
mouth?

* Do we really want to?

 What exactly are we trying to
do?

 What bacteria are we killing?




Nitrate Reducing Bacteria

seepean son o BUt 1f you Kill nitrate reducing
Oral Scic bacteria? 2004 Article

Protective effect of salivary nitrate and microbial nitrate
reductase activity against caries

J.J. Doel, M. P. Hector, C.V.Amirtham, L. A.Al-Anzan, N.Benjamin, R. P. Allaker

First published: 29 September 2004 Full publication history

. View issue TOC Lo
DOI: 10.1111/j.1600-0722.2004.00153.x  View/save citation Volume 112, Issue 5 NS
- - el Fnr e R October 2004 : =
Cited by (CrossRef): 35 articles 2 Check for updates Q Citation tools ¥ Pages 424-428

“Nitrate reducing commensals
limit growth of cariogenic bacteria”

Compared with control 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.

)]




Curr Hyperens Rep (2017) 19:33
DOI 10. 100751190601 707252

@ CressNark

GUT MICROBIOME . SYMPATHETIC NERVOLUS SYSTEM, AND HYPERTENSION (M RAIZADA AND E M. SUMNERS, SECTION EDITORS)

Oral Microbiome and Nitric Oxide

in the Management of Blood Press dietary nitrate Supplementaﬂon has

Nathan S. Bryvan ' - Gena Tribble” - Nikola Angelov”

DIET
NO,
| BACTERIA
NO,
oty BACTERIA
cendoplasmin | & reguction
Acd
Deoxy hemoproteins
NO
oxidation LJLV, reduction

Fig. 1 The human nitrogen cycle whereby nitrate i serially reduced ©

pitriee and NO providing the host with & source of boactive NO

In various animal models and in humans, |

shown numerous beneficial effects,

Including a reduction in blood pressure,
protection against ischemia

reperfusion
damage, restoration of NO

lhomeostasis with associlated

cardioprotection, increased vascular
regeneration after

chronic iIschemia, and a reversal of
vascular dysfunction in

1the elderly




Long Term Clinical Study

Nitric Oxide
Volume 71, 1 December 2017, Pages 14-20
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The role of alcohol Iin
reference to alcohol-

M) McCullough., CS Farah
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of oral cancer and fu
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Australia each year. De
five-year survival
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Take Home- probiotics

=

* Chemicals tend to kill good bacteria and not just bad
pathogens. We may do more harm than good, increasing )
ED, Caries, Cancer and Heart disease when using mouth
rinses. We need better and safer treatment.




Prevention: 101
Prebiotics

and




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
reasons

Principles of Prevention
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Streptococci- Plague Kingdoms

D. Community

" V B:nmla_

. oralis
S. sanguis C. gracilis C. rectus

Streptococcus sp. ;
S. gordonii P. gingivalis

T. forsythia
S. intermedius S cansisiail - de':tg:: i

Long ri ‘ Cell-cell signaling

Molecy Coaggregation
.‘.h:tab_alsc synergy
Genetic exchange

A. actino. b
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Prebiotics and Probiotics (][

* DiagnosIs:
—Qral

» CariScreen (Carifree)

 CamX Spectra (Air Tech)

* MyPerioPath (OralDNA Labs)

* MitoSwab (MitoSwab)

GenoTek (DNA GenoTek)
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* Dilagnosis:

—Salivary- oral microbiome
genetic Info

J4 .

N
B
. y - —x'.‘
Find Your Balance '

e




DM NI ene'ORAL

—_—

Ev——
1 - = _
2 l'e o— Small cap
- for tube
; S -
I Fill bne wead . r to collection, =

\ — Comtwnts: ¥4 0w
= Warnings snd preca. - - o

Tatwiining Aquid comenin T e )

s U NOT mgest Soe MSOS R, .

. 5
_ i : Smad cag, chokimg hasaed

= Storege 15T | 307
Summary and explanation of thay
W e ORAL 1 o colection it thit gt
materals and witrucsans oliectrg and il .

Mucrobla DNA from orsl Muld

Collection precautions:

Do NOT sst, drank, semnke or chew gum for
10 muinutes hafors giving your sample

Do NOT resmeve The plastic o fram Ve Guvnet

Procedure:
Most people take Between 2 and 5 minutes 10 deliver
a sample following steps 1 10 5

Spit into funned until the smount of hguid ’
1 {not bubbles) reaches the fill ine shown

inpactre 81

Hold the tube upright with one harkt. Close the
2 funnel Sid with the other hand ias shown) by

firrrdy pushing the hid until you bear a loud click

The liguid in the [id will be rleased imo the

tube 10 mix with the sameile. Make sure that

the fidd is chosad tightly

Hold the tube upright Unscrew the funnel

froen the tube -
4 Unes the small cap to chase the tube tightly e g

Shwhe the capped tube b 10 seconds
Discarnd or socyche th
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&MITOSWAB

5110 Campus Drive,

T: 484 534 9311 | E: i

MITOswab Test Results

Name: Keith Cannon Date of B

MITOswab test: - Mitochondrial respiratory c
enzyme activity are measured in patient’s bu
sample.

Result Values- (Observations)

Activity name

Total Buccal Protein yield {[micrograms)

Citrate Synthase®

RC-IV (RC-IV/C5)T

RC-1 (RC-1/CS)T

Motes-

§: Activity value as nanomoles/min/mg buccal protein
1: Presented as ratio of the cormesponding RC activity tg

*: Number in parenthesis indicates the percent of contr

#: Based on published data.

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) (105% of the normal mean value) was in the normal
range.

- The activity of Respiratory Chain Complex-I {RC-1) (120% of the normal mean value) was in the normal range.

Fowered by - CLIA ID #: 339D213030

&I TOSWAB

Interpretation-

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

- 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
present.

- 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.

—
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BIOHM Gut Report

What we need Is good N
diagnosis! Which probiotic
to use? How much for how
long? What Is the goal and
what may be a side effect?
Should be strain specific
and tailored to your
environment




Viome- transcriptomics

| r . ‘Entire gut microbiome \

The term can be applied to the total set of transcriptsina F
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 mRNA 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.




PMCID: PMC4926404

Int J Mol Sci. 2016 Jun; 17(6). 870.
PMID: 27271597

Published online 2016 Jun 2. doi: 10.3290/iims17060870

Metabolomic Studies of Oral Biofilm, Oral Cancer, and Beyond

Jumpei Washio and Nobuhiro Takahashi

Metabolomics Is the large-scale study of small
molecules , commonly known as metabolites, within
cells, biofluids, tissues or organisms. Collectively,
these small molecules and their interactions within a

biological system are known as the metabolome.
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Patient:

1D: Ke081033

Gastrointestinal Microbiome
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OralDNA Labs- Quest Diagnostics Company

U.S. based clinical laboratory- went to Nashville-
( many years ago!) met with Dr. Tom Nabors

l- DNA(bacterial) Testing (MyPerioPath>™)
establishes bacterial risk and can help
guide therapy based on causation

 DNA (genetic) Testing (MyPeriolD®™ PST®)
establishes genetic risk and can help guide
therapy based on genetics

* DNA (viral) Testing (OraRiskHPV)
identifies HPV status (separate risk factor
| for oral cancers)
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Age One Visit Test
Age C } - .
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Oral Saliva Tests

€)Y savyonbiagnosTics

member of the Gamida Diagnostics Division

R he stick fi h tient’ . . .
Rl s o The H. pylori saliva test is
solution on the stick a one Step
- & 8 ettt i immunochromatographic
. T assay for the rapid

“‘%\\\ (SRR detection of H. pylori
1 Place the stick in the patient’s antigen in human Saliva.

mouth for 2 minutes




Application of microchip assay system for the measurement of C-reactive
protein in human saliva

Nicolaos Christodoulides,” Sanghamitra Mohanty.,” Craig S. Miller.? M. Chris Langub.® Pierre N. Floriano.”

Priva Dharshan.” Mehnaaz F. Ali.“ Bruce Bernard.” Dwight Romanovicz.” Eric Anslyn.” Philip C. Fox” and
John T. McDevitt*“”¢

Received 4th October 2004, Accepted 9th December 2004
First published as an Advance Article on the web I3th January 2005
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Group Healthy | Periodontal | Edentulous
disease

o 15 45 6 14 years ago-
Range **! 5-600 |65-11,500' 5-110 and then what?

* "n" is the number of subjects in each group

** Range of CRP concentration in each group is expressed in




What do | use?

The advent of next-generation sequencing (NGS) enabled several high-profile The throughput and cost savings of NGS have fueled metagenomics studies capable
collaborative projects including the Human Microbiome Project and MetaHIT, which of surveying the genomes of entire communities, including those of unculturable
have published a wide range of data on the human microbiome using NGS as a organisms.

foundational tool.

Experimental NGS methods for analyzing the human microbiome include:

Shotgun metagenomic sequencing 16S rRNA sequencing Microbial metatranscriptomics

» A DNA sequencing method that enables * A 16S ribosomal RNA gene sequencing method used * Analysis of all RNAs encoded by a group of
comprehensive sampling of all genes in all organisms to identify and compare bacteria present within a given microorganisms within a complex sample.
in a given complex microbial sample. sample.
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only- not patient treatment (sic) Center for

Genetic Medicine
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Shows up before clinical signs

Journal of Indian Society of Periodontology |

Woliters Kluwer -- Medknow Publications }

Identical mitochondrial somatic mutations unique to
chronic periodontitis and coronary artery disease

Tokala Pallavi, Rampalli Viswa Chandra, [...], and Anumala Naveen

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 |




Take Home- probiotics

* Testing Is Important! Microbiome testing can be
accomplished with American Gut, Genova, BIOHM,
Viome, uBiome and from Oral DNA labs.

 Many more tests will be available in the future.
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Caries RiIsk Assessment

Interpreting the Results

Risk Indication Values (RLU’s)
g 0-1500 = low risk

¢ 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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What’s New?! CamX Spectra

62nd
)RCA Congress

grussels, Belgium
July 1-4, 2015

analyzed with regard to the intensity ratio of the red porphyrin fluorescence and the

Cari eS p rOd u Ce red fI u O resce n Ce an d green autofluorescence of the enamel. Wherever the red/green-ratio was statistically

significantly higher (20) than the red to green ratio of sound enamel a lesion was

iS a fl n ge rp rl nt Of early IeSIO n assigned, Three different methods were used to calculate the fluorescence activity of

) the lesions: Firstly, the maximium of the red to green ratio in a lesion, secondly the
f t H d ‘t integrated red to green ratio over the lesion area, thirdly the lesion area. These
O rm a IO n . aS an a Van age Over findings were compared with the results of histological sectioning (gold standard)
the pinpoint caries detection method \ 0
e.g. the specificity of the first method is near 80%
(Diag no D E NT) Compared to pointlike fluorescence probes the camera has the advantage that the

It was found that the red/green-ratio correlates with the results of the gold standard

promising results concerning caries detection are less dependent on the positioning



Research on CamX Spectra

J Clin Dent. 2012;23(1):1-5.

In vitro evaluation of the Spectra early caries detection system. |ight induced fluorescence of tooth

Graye M1, Markowitz K, Strickland M, Guzy G, Burke M, Houpt M. matenal- compared to clinical

% Author information radiographic and histological
assessments

Abstract

CONCLUSION: Spectra images illustrate the full spactrum of canes seventy, from enamel demineralization to dentin decay. The Spectrais a
promiging technology for the diagnosis and for monitoring the progression of occlusal caries.

RESULTS: Teeth lacking radiographic canes had a mean Spectra reading of 1.5. Teeth having radiographic caries had a mean Spectra reading of 2.0.
This difference was statistically significant. In general, higher ICDAS scores were associated with higher Spectra readings. Teeth with histologically
evident deep dentin canies had significantly higher Spectra readings than intact teeth or teeth with superficial enamel demineralization. Spectra
assessment of occlusal canes agrees with clinical and radiographic methnds.‘
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CamX Spectra- Sealants and Operative

Clinical Case

-/ year old male patient presents for pit
and fissure sealants and restoration for
second primary molar

-PSP radiograph obtained on patient
that has severe gag reflex and CamX
Spectra scanned- nitrous oxide
analgesia used and STA local
anesthesia

L[]
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Spectra- CAI\/IBRA and Prevention
SEE——— ‘Spectra

%3

Image as
seen by
patient
showing
bacterial
fluorescence




Spectra- CAI\/IBRA and Prevention

Molar that was
treatment planned for
restoration by another
dentist

Now a “watch”
Started on are-
mineralization
protocol

Seaf i OYa\ Sl




Scale of 0-5, now have the CDT Codes:
| % DO601 DO602 D0603

£ CMS Dental A/S | CamX Spectra
: "l scan of first
| = | & | permanent molars
- 5 e S8 prior to sealing to
: L= insure decay free
7,' 3. |before procedure!
PERIO Evaluation?
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ProlacSan and FotoSan Therapy

FotoSan® Blue agent
Liquid 0.5 ml.

FotoSan® Blue agent
Gel 0.5 ml.

FotoSan® Blue agent
Gel 1.5 ml.
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ProlacSan and FotoSan Therapy

* FotoSan
Light Activated

Disinfection !‘ - i




ProlacSan and FotoSan Therapy

 ProlacSan

e Lactobacilli
brevis and
plantarum, 3
provided as gel
and as tablets

Subgingival

Bacterial replacement therapy

ProlacSan®




Take Home- probiotics
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» Testing done with Cariscreen,
OralDNA, CamX Spectra, and treating |

with Replacement Therapy.




Probiotics-
Replacing Nature




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

Microbiology, and Immunology, University of Michigan Medical Center. L] '-'i,'__-f N

His research on probiotics has appeared in leading scientific journals

and has been featured in Newsweek, Forbes, and on BBC News. " e FEATURED IN

THE WALL STREET
JOURNAL

ABOUT PROBIOTICS

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

Probiotics

owth factors bacteriocins Enhanced immune respons

. stitive inhibition: Produce antimicrobial Inhibition of collagenases
P at h 0 e n — b a Ct e rl a ion sites, compounds like acids Reduction of inflammation
hation, nutrients hydrogen peroxide and associated

J

In the wrong place at | | |

) of pathogen
. colonization and Inhibit pathogen growth Influence on local and
rmation systemic immune
response

the wrong time
Probiotic= bacteria in |

the right place at the  m——
right time > /
N\

- Dr. Cannon’s

Reduced inflammation and tissue

Definition




Probiotics — great interest in research

The number of published studies investigating probiotics has increased 15 fold in 3as many years, and 2011 looks set
to be a record year with more than 1300 publications anticipated

An analysis of publications posted to the NIH PubMed database reveals strong growth in the number of publications
featuring the keyword ‘probiotic’. In 1897 there were roughly 80 publications glcbally per year referencing probiotics,
today that figure is over 1200 peryear or 100 publications per month.

Preservation of
Antibiotics for
Medical
Treatment Act
H.R. 1549/S. 619

02015: Over 1400
OoMany new Journals
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MATERNAL IMPRINTING “Mom Knows Best”
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Ve o) Y- Te 1] NU study: Dirt's good for kids

Playing in, and even eating, dirt helps develop immune system, report says

Species Human Pig  Chicken Cattle i . ,

L. acidophilus ~ Group - ' : T - . e
L. acidophilus (A-1)" ? N T e ¢ g2 2t n2 L LLE ot
L. amylovorus (A-3) M ? e . 3 N e —
L. crispatus  (A-2) — 3 '

L. gallinarum (A-4)
L. gasseri (B-1)
L. johnsonii  (B-2)

. Murinus

. intestinalis

. salivarius M

agilis

YUMINIS + M

vitulinus +

hamsteri

. aviarius +

casei +

. reuteri M M M M

. brevis +

+2 %
SE ZE

o~

+ 2
+ £

L
L
L
L.
L.
L.
L.
L
L.
L
L

Symbols: M Major component of Lact

QueStlonable Thom McDade sorts plasma samples at Northwestern University In Evanston. McDade participated in research that shows

Mitsuoka, T (1992) "The Human Gastr¢
In Lactic Acid Bacteria in Health and Disease, Ed 1, p. 76. Elsevier Applied Science.

that kids who are exposed to dit and germs have healthier hearts. (Andrew A Nelles, Chicago Tribune f March 7, 2010)
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Figure 1: Age Differences in Microflora Among Caries-Free Children
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e

Streptococcus gordonii
Streptococcus mutans

Streptococcus oralis

Acfinomyces gerencseriae
Actinomyces odontolyticus
Lactobacillus fermentum
Lactobacillus reuteri
Lactobacillus rhamnosus

Bifidobacterium dentium

Capnecytophaga gingivalis

Capnocytophaga ochracea

Capnocytophaga sputigena | . ;t:’)eng e&agd&:’
Campylobacter gracilis : | H <2 Years Old

Campylobacter rectus |

F. nuc.

1IN A Ll |

Reuter G. (200

Oral flora of caries-free 1-to-4-year-old children

M.E. Nunn', A.C.R. Tanner?, S.C. Lu?, E. Kanasi?, N.R. Kressin®, H.K. Singh, R.|. Garcia’

'Boston University School of Dental Medicine, Boston, MA
ZThe Forsyth Institute, Boston, MA *VA Medical Center, Badford, MA




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 |
iInfants 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

Effectiveness of L. reuteri Protectis on
infections in child care centers

Mean
Incidence

Episodes of  Episodes of Absences from
fever diarrhea child care

] Control
[ L. reuteri




L. reuteri inhibits oral pathogenic bacteria

* Aggregatibacter
actinomycetemcomi
tans

« Fusobacterium

nucleatum
° L. reuteri ATCC 55730 L. reuteri PTA 5289
PO r ph y ro monas | P. gingivalis /’\TCC 33277 10" CFU/ml P. gingivalis A';'("(' 33277 10" CFU/ml
gingivalis . DU SO
L. reuteri strains inhibits growth of P. gingivalis
* Prevotella
Intermedia
« Streptococcus Hedberg (2006), Nikawa (2004), Caglar (2006,

mutans 2007)




INTESNATIONAL JOLINAL O

International Journal of Paediatric Dentistry PAEDIATRIC DENTISTRY
Volume 18 Issue 1 Page 35-39, January 2008

To cite this article: ESBER CAGLAR, OZGUR ONDER KUSCU, SULE KAVALOGLU CILDIR, SENEM
SELUI KUVVETLI, NUKET SANDALLI (2008) A probiotic lozenge administered medical device
and its effect on salivary mutans streptococci and lactobacilli
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Abstract

A probiotic lozenge administered medical device and its effect on salivary
mutans streptococcd and lactobadilli
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Background. Previous studies have suggested that lactobacilli-derived probiotics in dairy products may
affect oral ecology, but the effects of different delivery methods have received little attention.

Aim. The aim of the present study was to investigate the effect of the probiotic Lactobaciffus reuteri,
delivered by a new medical device, on the levels of salivary mutans streptococci and lactobacilli in young
women with high Streptococcus mutans counts.

Design. This is a randomized, double-blind, placebo-controlled study involving 20 healthy young women
(aged 20 years): 10 as subjects and 10 as controls. The study subjects (Group A) sucked the medical
device containing the probiotic lozenge with L. reuteri ATCC 55730/L. reuteri ATCC PTA 5289 (1.1 x 102
CFU) once daily for 10 days, while the control subjects (Group B) received placebo medical devices
without bacteria. Salivary mutans streptococci and lactobacilli were enumerated with chair-side kits at
baseline and 1 day after the final ingestion.

Results. Salivary 5. mutans levels in the probiotic test group were significantly reduced, with statistical
significance of reduction (P < 0.05).

Conclusions. A short-term daily ingestion of lactobacilli-derived probiotics delivered via medical device
containing probiotic lozenge reduced the levels of salivary mutans.
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Foods with natural presence of
L. reuteri

All Lifeway Kefir products contain 25 — 30 billion Colony Forming Units (CFU) of
live and active kefir cultures per cup. The kefir cultures include:

Lactobacillus Lactis
Lactobacillus Rhamnosus
Streptococcus Diacetylactis
Lactobacillus Plantarum
Lactobacillus Casel
Saccharomyces Florentinus
Leuconostoc Cremoris
Bifidobacterium Longum
Bifidobacterium Breve
Lactobacillus Acidophilus
Bifidobacterium Lactis*
Lactobacillus Reuteri*

*Our Frozen Kefir products do not contain Bifidobacterium Lactis or Lactobacillus
Reuteri
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Table 2
Periodontal clinical studies done on probiotics Probiotics in per lodontal health and disease

Strain Result Author/Year
L acigopluius - acsHant” Replacement of gram negative flora with gram posative Pozhamickalia ef &' 1994
and actobaciius
mproved chincal signs of penodontal disease
Mixture of probiotics Tablet Reduction m climical finding of gingivitis and penodontitis Sruckanov ef af 2002
L helvetcus iry vitro Relsase shon peptite that strnulates bone formmation Narva et af 2004
L. caser Pernodontal dressng Decrease remession penod Volozhin ef al. 2004
L reuten Speciic study formuiaton Decreacs gngivitis and penodaontitis socores Krasse ef alv™ 2005
W. cnbana Qargie Decrease VOO producton and co-aggregaton of Kang er al 2006
F nucietum
. Sanowns Apphcanon after root Heduce sub gngeval penopathogens Teugheius ef al. 2007
salavaris, 5. mitis planmmng
SR TNNTG In vitro Inhdbiton Of aggregabbacter actmobacilucomintans Teughsius ef &/ 2007
salavarns, S muls

<>

salivarns T abien Chinical sign smprovemnment mn simoker and non-smokess Shwrmauchs ef af 2008
brevis Lozengen Decrease PGEZ2 and MMFP Rioca of af 2001
revtn Cheawing gum Decrease prosnflarmmatory oytokomes n GOF Tweatman &f al ™ 2000

“There is no published study showing evidence
supporting probiotics”
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PlLoS One. 2017; 12(10) e a8 58. PMCID: PMC 2169
Published online 2017 Oct 30. doi: 101371 jourmal pone 0187258 PMID: 29084251

Is yogurt intake associated with periodontitis due to calcium™?

Hye-Sung Kim, Conceptualization, Writing — original draft, Young-Youn Kim, Con ept alization, Forr nalysis,
Methodology, Jeong-Eyu Oh, Co n::et alization, Fo al analysis, Methodology, anc H hEs ae G cetualization,

In conclusion, QerIOdOntltIS WETS

significantly associated with less intake of
yogurt among the Korean adults, but the

calcium contained In yogurt is not likely to
cause It.
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Infect Immun. 2008 Jul,77(7):3075-9. doi: 10.1128/41.00208-09. 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,

# Author information

Promotes cell invasion and colonization

Abstract
Fusobacterium nucleatum is a gram-negative oral anaerobe implicated in periodontal disease and adverse pregnancy outcome. The organism
colonizes the mouse placenta, causing localized infection and inflammation. The mechanism of placental colonization has nat been elucidated.
Previous studies identified a novel adhesin from F. nucleatum, FadA, as being involved 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 vitra, but it also exhibited pleiotropic effects with altered cell
marphology and growth rate. In this study, a fadA-complementing clone, F. nucleatum 12230 USF81, was constructed. The expression of FadA an
USF81 was confirmed by Western blotting and immunofiuorescent labeling. USF81 restored host cell attachment and invasion activities. The ability of
F. nucleatum 12230, US1, and USF&1 to colonize the mouse placenta was examined. US1 was severely defective in placental colonization compared
to the wild type and USF81. 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 hast.

PMCID: PMC375172
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Colorectal Cancer- Fusibacterium nucleatum

International Cancer Screening Network

Sponsored by the National Cancer Institute

Horth America

Canada

United States

Fusobacterium nucleatum Promotes Colorectal
Carcinogenesis by Modulating E-Cadherin/B-Catenin
Signaling via its FadA Adhesin

Mara Roxana Rubinstein’, Xiaowei Wang’, Wendy Liu, Yujun Hao, Guifang Cai, Yiping W. Han &

Summary

Fusobacternum nucleaturm (Fr) has been associated with colorectal cancer (CRC), but causality and underlying mechanisms remain to be established. We
demonstrate that Fr adheres to, invades, and induces oncogenic and inflammatory responses to stimulate growth of CRC cells through its unigque 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
ancogenic and inflammatory responses. The fadA 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

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



Pre-natal intervention

ClinicalTrials.gov

Saving Lives at Birth: Primary Prevention of Periodontal Disease in Relation to Preterm Birth in

This study is currently recruiting participants. (see Contacts and Locations) ClinicalTrials.gov ldentifier:
NCT02333227

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

Verfied July 2016 by Kjersti Aagaard, Baylor College of Medicine

Sponsor:
Baylor College of Medicine

In rodents, subcutaneous inoculations with periodontal pathogens cause dose-(
decreases in pup weights, and elicit inflammatory responses that can trigger pre  p A,
when present in amniotic fluid. Periodontitis (defined as a destructive inflammat ™
periodontium) has a prevalence of 30% or greater in women of child bearing a
definition, it involves microbial infiltration of the periodontium, which stimulates «
Inflammatory response, recurrent bacteremia, and the production of cytokines aiu
prostaglandins which trigger risk of preterm birth. It is the same production of
prostaglandins which are felt to mediate the risk of preterm birth. The investigators'
overarching hypothesis is that comprehensive primary preterm birth prevention,
Inclusive of maternal oral health with xylitol chewing gum (the intervention), will
reduce the rate of periodontal disease and caries, preterm birth prevalence, and
neonatal mortality.
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confidence interval,0.96 to 1.49; p = 0.1128). Sorbltol gum significantly reduced caries rates (relative r
= 0.0074). The four xylitol gums were most effective in reducing caries rates, the most effective agent
0.27; 95% confidence interval, 0.20 to 0.36; p = 0.0001). This gum was superior to any other gum (p -
effective than xylitol, but they reduced caries rates significantly compared with the no-gum group. DM
conclusions. The results suggest that systematic usage of polyol-based chewing gums reduces carie
being more effective than sorbitol gums.
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Xylitol- research

J Dent Res. 2000 Mar;79(3):882-7.
Influence of maternal xylitol consumption on acquisition of mutans streptococci by infants.

Soderling E, Isokangas P, Pienihakkinen K, Tenovuo J. =)
Institute of Dentistry, University of Turku, Finland. eva.soderling@utu.fi ' ‘ s s . b o

Abstract
Xylitol is effective as a non-cariogenic sugar substitute. Habitual xylitol consumption appears to select for mutans streptococci (MS) with impaired
adhesion properties, i.e_, they shed easily to saliva from plagque. One hundred sixty-nine mother-child pairs participated in a two-year study exploring
whether the mothers’ xylitol consumption could be used to prevent mother-child transmission of mutans streptococci. All mothers showed high
salivary levels of mutans streptococci during pregnancy. The mothers in the xylitol group (n = 106) were requested to chew xylitol-sweetene@ gum
(65% w/w) at least 2 or 3 times a day, starting three months after delivery. In the two control groups, the mothers received either chlorhexidine (n =
30) or fluoride (n = 33) varnish treatments at 6, 12, and 18 months after delivery. The children did not chew gum or receive varnish treatments. MS
were assessed from the mothers’ saliva at half-year intervals and from the children’s plague at the one- and two-year examinations. The MS were
cultured on Mitis salivarius agars containing bacitracin. The salivary MS levels of the mothers remained high and not significantly different among the
three study groups throughout the study. At two years of age. 9.7% of the children in the xylitol.&g% in the chlorhexidine, and w in the fluoride
varnish group showed a detectable level of MS._ In conclusion,me.refore. habitual xylitol consumption by mothers was associated with a statistically
significant reduction of the probability of mother-child transmission of MS assessed at two years of age. The effect was superior to that obtained with
either chlorhexidine or fluoride varnish treatments performed as single applications at six-month intervals.

Mutans strep detectable-
9.7% of xylitol group
28.6% of chlorhexidine group
48.5% of fluoride varnish group




Xylitol- research

Eur J Dent. 2011 Jan;5(1}x24-31.
The effect of xylitol on the composition of the oral flora: a pilot study. 1 0 ‘ \

Sdderling E, Hirvonen A, Karjialainen S, Fontana M, Cati D, Seppa L.

Adjunct Professor, Institute of Dentistry, University of Turku, Finland. eva.soderling@utu.fi

Abstract
OBJECTIVES: Our aim was to investigate the effect of short-term xylitol consumption on the microbial composition of plagque and saliva.

METHODS: Twelve volunteers (22-38 yrs) harboring mutans streptococci (MS) participated in the randomized, double-blind, cross-over study. The
experimental chewing gum contained 65% xylitol while the control gum contained 63% sorbitol and 2% maltitol w/w. The polyol dose was
approximately 6 g/day. Stimulated saliva and plaque samples were collected before and after the two four-week test periods. The samples were
cultured for MS, total streptococci, lactobacilli, and total facultatives. A part of the samples were subjected to DNA-DNA hybridizations of 14 microbial
plague species: Actinomyces naeslundii, A. viscosus, Fusobacterium nucleatum, Lactobacillus acidophilus, L. fermentum, L. paracasei, L.
rhamnose, L. plantarum, Streptococcus gordonii, S. oralis, S. parasanguis, S. salivarius, S_ sanguinis, Veillonellapanula. ™

RESULTS: The MS counts of the plaque samples collected from “caries-prone” tooth sites decreased significantly (P<.01) in the xylitol gum group
but not in the sorbitol gum group. Also the plaque MS percentage decreased significantl i roup (P<.01). The salivary MS counts did
not decrease either in the xylitol or in the sorbitol gum groups. Nor were changes detected n y S | eptococci or lactobacilli.
The DNA-DNA hybridization assay revealed no study-induced changes in the microbial composition of the dental plagque.

CONCLUSIONS: Within the limitations of this pilot study, xylitol consumption reduced MS counts in plagque but appeared not to affect the microbial
composition of plaque or saliva in general.

REVERSIBLE  IRREVERS IBLE GROWTH & EXOPOLYMER ATTACHMENT

Smart targeting- negligible effect vsowrion. ATacieenn P TR
on many probiotic bacteria while
greatly reducing mutans

streptococcil.
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Tooth Paste!

JRRERERNDEE

Genuine 6 Proof Stuff
SCOTCH - BOURBON

Why fight oral hygiene—enjoy it!
Here's real he-man toothpaste, best
argument yet for brushing 3 times a
day. 2!/3 oz. tubes flavored with the
real thing—Scotch or Bourbon.
Night-before feeling on the morning
after. Rinse with soda in- $
stead of water if you prefer

Per tube ppd. . 1

Greenland Studios
DEPT. HG-114, MIAMI 47, FLORIDA

» Xlear (Clear)
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New Xylitol Products

For Special Needs!

« Children’s Mouthwash- safe for all ages




Xylitol and Dentistry

E

SYSTEMATIC REVIEW AND META-ANALYSIS a

Effectiveness of Xylitol in Reducing Dental Caries in Children

Abduliah A. Marghalani, BDS, MSD, DrPH' = Emilie Guinto, DDS® = Minhthu Phan, DDS? = Vineet Dhar, BDS, MDS, PhD*®* = Norman Tinanoff, DDS, MS*

Scheinin A, Makinen KK, Tammisalo E, Rekola M. Turku
sugar studies. XVIII. Incidence of dental caries Iin 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.
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Xylitol and Dentistry

Records tdentified through database search
(N~ 362)

Duplicates removed
(N =152)

Records screened

(N = 210)

Records excluded
(N = 190)

Full text articles assessed for eligibility
(N -~ 20)

Articles exchuded with
reasons (N-10)

Articles included for qualitatve and
quantitative analysis (N=10)

Figure 1. Flowchart of the trial sclection process and climination of studies.
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SYSTEMATIC REVIEW AND META-ANALYSIS a

Effectiveness of Xylitol in Reducing Dental Caries in Children
Abduliah A. Marghalani, BDS, MSD, DrPH' « Emilie Guinto, DDS? = Minhthu Phan, DDS* = Vineet Dhar, BDS, MDS, PhD* « Norman Tinanoff, DDS, MS$*

* Toothpaste works, wipes work, but gum had a
“varied” result.

Xylitol dentifrice-840/840 3 years from when the children were  Significant reduction in DFS 5.043.7 vs. 5.744.1 High risk
Cantrol dentifrice-837/837 7-12 years old

Xylitol dentifrice- 1280/1280 30 months from when the children were  Significant reduction in DFS 1.301 1.89 vs. High risk
Control dentifrice=1259/1259 7-12 years old 1.5142.00 and in DFT 0.69+1.10 vs. 0.81+1.21
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» Stecken-Blicks (sic) changes the Forest plot
of results and Alanen- inconsistent!

The fluoride content in the pipe drinking water
was =0.3 p.p.m. !!!

E— , : =
One hundred and sixty healthy 10- to 12-year-old children with high caries risk
were selected. After informed consent, they were randomly assigned into a xylitol
and a xylitol/ fluoride group. They were instructed to take two tablets three

times a day (total xylitol and fluoride dose 2.5 g and 1.5 mq,

respectively). The dropout rate was 28%, and 41% exhibited a good
compliance with the study protocol. No statistically significant differences in caries

incidence could be found between the study groups (P > 0.05). Huge non-
ompllance rate of 59%' Plus 28% dropout’>’>




Criticism of the Cochrane review

and some recent clinical studies




Probiotics and Microbiome

Erythritol is a sweet antioxidant

sertjan J.M. den Hartog, Ph.D. []"—'. A anes W B ...... ots, Ph.D ~nl|r|H Adam-Perrot, Ph.D.T, Fred Brouns
) ge W.C.M. ‘a-"erl-;nm'en: M.Sc., Antje Fi. Neseler, Ph.D_, Guido R.M.M. Haﬂnﬂn Ph.D_, Aalt Bast Eu

Erythritol was shown to be an excellent HO- radical scavenger and an :
iInhibitor of 2,2'-azobis-2-amidinopropane dihydrochloride—induced
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.




Prebiotic potential of L-sorbose and xylitol in

promoting the growth and metabolic activity of
specific butyrate-producing bacteria in human fecal
culture @

Tadashi Sato =, Shiro Kusuhara, Wakae Yokoi, Masahiko Ito, Kouji Miyazaki

FEMS Microbiology Ecology, Volume 93, Issue 1, 1 January 2017, fiw227, htips://doi.org

* 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.




Polyols- “Prebiotics”

molecular oral
A microbiology

Original Article

Erythritol alters microstructure and metabolomic profiles of

biofilm composed of Streptococcus gordonii and Porphyromonas
gingivalis

E. Hashino, M. Kuboniwa =, S.A. Alghamdi, M. Yamaguchi, R. Yamamoto, H. Cho, A. Amano

Metabolome analyses using capillary electrophoresis
time-of-flight mass spectrometry revealed that a number of
nucleic intermediates and constituents of the extracellular

maitrix, such as nucleotide sugars, were decreased by
ervthritol in a dose-dependent manner.




Polyols- “Prebiotics”

Published online 2014 Mar 4. doi: 10.1902/jop.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 Na,” Sheon Min Kim,” Shannon Wallet T Seunghee Cha ¥ and Jin Chung’

* The pretreatment of xylitol significantly inhibited the P.
gingivalis— induced cytokines production and nitric oxide
production. In addition, xylitol inhibited the attachment of
live P. gingivalis on THP-1-derived macrophages.

Furthermore, xylitol exerted anti-phagocytic activity against
both Escherichia coli and P. gingivalis.




Polyols- “Prebiotics”

JOUR!}IAL OF
Periodontology

Discovery Science

Aggregatibacter actinomycetemcomitans-Induced AIM2

Inflammasome Activation Is Suppressed by Xylitol in
Differentiated THP-1 Macrophages

Seyeon Kim, Mi Hee Park, Yu RiI Song, Hee Sam Na, Jin Chung ==

lished: 01 June 2016 | https://doi.org/10.1902/jop.2016.150477 | Cited by: 5

« A. actinomycetemcomitans induced IL-13 production and AIM2
Inflammasome activation. Xylitol inhibited these effects, possibly by
suppressing internalization of A. actinomycetemcomitans into cells.
Thus, this study proposes a mechanism for IL-13 production via
Inflammasome activation and discusses a possible use for xylitol in
periodontal inflammation caused by A. actinomycetemcomitans.




Take Home- probiotics
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* Polyols can be considered as “prebiotics”
* Polyols are anti-inflammatory also
* Polyols inhibit pathogens




Prebiotics and Probiotics

*Oral
Products

for Oral
Health




Infant Probiotics- Necessary?

Bio-Hul FRQM BIRTH
AND IEYOND

* Depends on the maternal
microbiome- probably YES!
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Probiotics and Microbiome

 Dental Caries- “an
epidemic”

* Periodontal Pathogens
and Systemic Disease

-“tragic”



Prebiotics and Probiotics

BioGaia.

Digestive Health*
Probiotic Supplement
30 Chewable Tablets
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Prebiotics and Probiotics

e The Microbiome But may
* Responds to the

climate, diet, resist
exercise, and all Change!
other environmental :
influences. Not Just like

STATIC! you and me




Take Home- probiotics

=

* Most probiotics are worthless, not
tested, wrong strains and not
sufficient in guantity.




Cervitec Plus- lvoclar

« FDA approved in ('
2 O O 8 Ce r\:,l,.tg

* Used In Europe S
for many years

1% chlorhexidine
and 1% thymol
varnish




Cervitec Plus- Ilvoclar

« Swollen and inflamed gingival tissues
» Periodontal Classification Type I- gingivitis




Cervitec Plus- lvoclar
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Cervitec Plus- lvoclar
[nside Dentistry

June 2011, Volume 7, Issue 6

Fudlished by AECIS Communications

Supports Gum & Yoot Heath
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Naturoly Freshens Bre ath

100 Natural

ProBiora
Clinical Application of Proiotic Therapy

New adjunctive therapies offer new alternatives for freatment.
By Mark L. Cannon, DDS, M3
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Results in
Children After
Probiotic use




X

ildren'’sMemorial Hospita
Where kids come first.

-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




Results in
Children After
Probiotic use

DNA-PCR and CRT

EVORA SM pre
EVORA SM post
EVORA Lacto pre
EVORA Lacto post
PERIO SM pre

PERIO SM post | ¢

PERIO Lacto pre

PERIO Lacto post | +

response
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CONCIUSIONS S'Memorial Hospit

1ere Kids com
Effectvaness of CRT at Measuring the Salvary Level of Bactena in Canas Prone Children

Effectiveness of CRT at Measuring the Salivary Level of Bacteria in S d
Caries Prone Children with Probiotic Therapy
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) A Vhere Kids come first.
Retrospective _ . .
Review of Does EvoraKids and
Probiotic PerioBalance affected
Therapy. the caries proneness
ML Cannon DDS  H of the subjects?
MS .
|s the reduction In
A Vorachek DDS dental caries was
K White DMD atisticall
C Le DMD statistica 3,’?
An IRB Approved significant”
| Study




Fuﬂﬁh@? R@@@@T@[ﬁ] Child;éI;;S“Memorial Hospital

| Where kids come first
Materials and Methods: et s come i
Dental records of 60 natier

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 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.

Norms.
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Conclusion:
Within the limitations of

Values.

. \ ) . .
Children’s Memorial Hospital
Where kids come first.

Table 3. Caries History Compared to Nationally Reported

_ _ Caries Pre Probiotic National Average | Post Probiotic
this retrospective IRB Experience
ap p roved St u dy, th e ;:;rllatient- 3 5.51 1.84 0.75
tested probiotic
SU p p I em e”n tS h adf _a Caries Active |Caries Caries Static
statistically significant Resistant
effect on the caries PerioBalance |2 12 15
) EvoraKids
experience of the rescom o = -~
enrolled subjects.
J S B E—

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

a4 y  —



Box-and-Whisker Plot

SQRT(Pre EVORA)

sqrt(Post EVORA)

SQRT(Pre Perio)

SQRT(Post Perio)

response




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 agatiaafth
within-groug
less than 0.C}
between the§
confidence |

+ N

Conclusion:
Within the Iim
study, the tesf

N hntwwinnn nrniin . nctimatn tn thn

significant effg
subjects.



Validation Study (| told you so!)

Research article

Effect of probiotic chewing tablets on early childhood caries
— a randomized controlled trial

Trifa Hedayati-Hajikandl=, K uUlrika Lundbergl, Catarina Eldhl and Swvante Twetmans

Low caries rate

To begln with!

M Oral Health 2015, 15:112 :10.1186/=12903-015-0095-5

Results L 0.2 versus 0.8 cavity rate- |
The groups were balanced at baseline and the attrition rate was 20 %:. Around 2/3 of the children
in both groups reported an acceptable compliance. The caries increment (Ads) was significantly
_ , lower in the test group when compared with the placebo group, 0.2 vs. 0.8 (p < 0.05). The risk
s":z,,';"zy':'z";';é;?‘;h = 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-
on-brushing. No side effects were reported.

'EvoraPlus:)

PTSINCS FON CRAL CARS




Oral Health Probiotics- what to use?

* Probiora Pro
* Biogaia
* ProlacSan
BLIS K12

UL ProbioticGum
*BLIS@" =

y G I u t e n @ Sweetened with Xylitol & Stevia Leaf Extract S
metabolizers




'/ healthy body
starts with a
healthy mouth.

YA N4

ProBiora3®

IS . .| Eens .
P ProBiora Health pbadcisiiead ProBioraPro

to oral care™



About ProBiora Health™

ProBiora Health™ is bringing the science of probiotics to oral
care by developing and marketing a complete line of
proprietary probiotics that are specifically designed to
enhance oral health for humans and pets. Our products are
based on ProBiora3” which was discovered by Dr. Jeffrey
Hillman on the concept of replacement therapy.
ProBiora3"’ is a blend of three naturally occurring strains of
beneficial bacteria, including Streptococcus oralis KJ3,
Streptococcus uberis KJ2, and Streptococcus rattus JH145,
which support overall oral health.

ProByora



ProBioraPro Product Overview

» Distributed exclusively by dental professionals

Supports Gum & Tooth Health
Naturally Whitens Teath
Naturally Freshans Braash

« Extra-strength blend of ProBiora3® crowds out harmful bacteria around teeth and

100% Natural

ProBiorar o

gums
« Use once daily for 90 days after a dental hygiene visit

;ggg:%%rCSr  Extends the benefits of a dental hygiene visit
FORORAL

5\" -

~

QRAL CARE

O pROBIOTIC

ProByoraPrc



ProBiora3

- ProBiora3 is the most comprehensive oral care probiotic technology available
- Developed from research into dental caries and periodontal disease
- Blend of 3 naturally occurring Streptococcal strains — S. oralis, S. uberis, S. rattus
- ProBiora3 promotes:
- dental and periodontal health
- whiter teeth
- fresher breath

ProBiora3 Marketed as Food Ingredient

- Self-affirmed GRAS (Generally Recognized as Safe) status
- ProBiora3 is safe and effective

- 15 peer-reviewed publications

- Numerous peer-written periodicals

- WWW.probiorapro.com

ProByera


http://www.evorapro.com/

The ProBiora3 contains a formulation of beneficial bacteria, found in naturally healthy human
mouths:

S. oralis KJ3®
S. uberis KJ2®
S. rattus JH145®

S.rattus JH145, the third probiotic in ProBioraPro, is a unique strain of streptococcus that does
not produce lactic acid, and has been shown to successfully compete for nutrients and space on
tooth surfaces with the native strain of streptococcus that produces lactic acid. A study shows
that 84% of people using ProBioraPro for a month experienced a decrease in the levels of S.
mutans.

(A spontaneous lactacte dehydrogenase deficient mutant of Streptococcus rattus for use as a probiotic in the
prevention of dental caries. Hillman JD, McDonell E, Cramm T, Hillman CH, Zahradnik RT. Journal of Applied
Microbiology 2009 Nov;107(5):1551-8. Epub 2009 Apr 24)

ProByera



CROSS-STREAK SAMPLE OF
Aa CULTURE ON FRESH PLATE

SAMPLE PLAQUE FROM A PERIODONTAL SITE

SPREAD SAMPLES ON NON-SELECTIVE MEDIUM

DISPERSE IN BUFFER AND

STAB INDIVIDUAL COLONIES
INTO PLATE COVERED WITH
Aa CULTURES

INCUBATH
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»

» The mechanism
of Inhibition by S.
oralis Is
production of
hydrogen
peroxide.

» Research that
this interaction
Ooccurs In a rat
model.
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Socransky, S.S. and Haffajee, A.D. The
periodontal disease: current concepts.
322-331, 1992, : :

Following conventional periodontal th
the long-term success of the therapy
streptococcus veridans, including S. o
periodontal sites.

Hillman, J.D. and Shivers, M. Interactio
and revertant forms of the bacterium S
bacterium Actinobacillus actinomycete]
gnotobiotic rat. Arch. Oral Biol. 23: 39]

Streptococcus oralis and Streptococcy

inhibit the growth of periodontal path

produce significant amounts of hydro{

agent to the pathogens.
-

—— . =

el . TS N = —— / %0& g ()6

S e S

i

e ==

SURF

”

© 1995 CENTER FOR BIOFILM ENGINEERING MSU-BOZEMAN

Socransky, S.S., Haffajee, A.D., Dzink, J.L. and Hillman, 1.D. Associations
between microbial species in subgingival plague samples. Oral
Microbiol. Immunol. 3: 1-7, 1988. iy

The presence of Streptococcus oralis and Streptococcus uberis was
shown to reduce the risk of finding various periodontal pathogens in
dental plaque. The relationship was shown to be dose-dependent by
demonstrating that the risk of finding a particular pathogen decreased
as the proportion of the beneficial stains increased.

Hillman, 1.D., Socransky, S.S. and Shivers, M. The relationships between
streptococcal species and periodontopathic bacteria in human dental
plaque. Arch. Oral Biol. 30: 791-795, 1985..%.

Plague from healthy subjects and from healthy sites in patients with
periodontal (gum) disease was shown to contain bacteria that inhibit
the growth of a certain bacteria known to cause periodontal disease. In
contrast, plague from diseased sites in subjects with periodontal
disease was shown to lack these beneficial bacteria. The beneficial
bacteria were identified as Streptococcus oralis and Streptococcus
uberis.

Johnson, C.P., Gross, S.M. and Hillman, 3.D.** Cariogenic potential in
vitro in man and in vivo in the rat of lactate dehydrogenase mutants of
Streptococcus mutans. Arch. Oral Biol. 25: 707-713, 1980.5%:..

JH145, a completely natural strain of Streptococcus rattus -which until
recently was considered to be one of several subspecies of
Streptococcus mutans - was shown to make virtually no lactic acid. Since
the strain does not make lactic acid, it was demonstrated to be
essentially incapable of causing dental caries in a rat model.



Take Home- probiotics

>

|* Probiora has decades of research baékin the
product.

* Most products have no studies.....
* Biogaia has over 160 studies.




Take Home- probiotics

=

* Must have a protocol in place and training of
your team- Test, Prebiotic, Probiotic and a way
of measuring success. (CamX Spectra and

Cariscreen again) Clinical Results!







“Smoke without fire”

. Marshal'l Ney Ieads' Calvary charge against British squares,
without infantry support- and fails to break their lines
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Lifeway. Lifeway.
Kefir is loaded with
tryptophan, the amino
acid that helps raise the
levels of serotonin in your
brain

e —

e Lifeway Kefir-

 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.




Lifeway Kefir- ProBugs

| *Frozen kefir for
. * : csos | Kids
?ROBU | _Great dessert
FROZEN KEFI item or health
A treat after a lot
of outside play




Skin Probiotics- Barrier!

thm

TOPICAL LIQUID
Probiotics

—
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.5 LiviaOne
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USDA Certified Organic - to assure quality and safety =

Made in the USA to produce the best quality of product
available

Multi-Strains includes: Lactobacillus Acidophilus, L.
Rhamnous, L. Salivarius, L. Rhamnosus, L. Casel, L.
Plantarum, Lactococcus Lactis and Caseil,
Bifidobacterium Infantis, Longum along with
Streptococcus Thermophilus all in a enzyme
enriched substrate.

Ingredients: Derived from a proprietary blend of
probiotics in an enzyme-enriched substrate, water and a
proprietary blend of 3 organic grasses.
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Skin Probiotics- Barrier!

Never argue with stupid
people, they will drag you

» down to their level and then

beat you with experience.
~Mark Twain

\LLIES o SKIN

AOLECULAR
‘AVIOUR ..
'ONER MIST
FRE 7

ENEW J RENOUVELLE
WOTECT 1 PROTEGE

-

Nl 1690 02

SO0 many
products- SO
expensive at
Bloomingdales-
no mention of
which bacteria
either- bundled
with colloidal
silver as “anti-
bacterial” 753




BASF set to commercialize pro-
t-action™ eliminating caries
causing bacteria from the mouth
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Probiotics? Some caution necessary!

Pediatrics. |

PROBIOTICS AND ANTIMICROBIAL PROTEINS
Lactok

Volume 3, Number 2, 63-67, DOI: 10,1007/512602-011-5072-¢

Department -
A Review of Probiotic Therapy m Preventive Dental Practice

Abstrac!
Probiotic ;_énl!ttlg[lgomal Mark L. Cannon

probiotic :

and sepsi [
samples
associate

as aremi

Requwes understanding.
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Probiotics often forgotten
. Sa0illus subilis 18

-

’

wuhannature.en.alibaba.com

bactllus subtils




Probiotics-
but first prebiotics

. PREBIOTIC FIBER Is a non-digestible
component of foods like bananas, onions
and garlic, Jerusalem artichoke, the skin of
apples, chicory root, beans, and many
others. Prebiotic fiber goes through the
small intestine undigested and Is fermented
when It reaches the large colon.




What are prebiotics?

Prebiotics are selectively fermented

®» ingredients that allows specific changes, :

both in the composition and/or activity in the |

gastrointestinal microfiora that confers

benefits upon host well-being and health
(Roberfroid 2007).
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. J Nutr. 2007;
School of

-1265-9; See
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307 15 See addltlonal Research on Prebiotics and Inflammatory Bowel Dlsorders




: é No matter how bad °
my life gets,

at Ieost I'm not @
hcxm FAN!
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“The best way~ o/

to not get yoﬁr heart : &
pbroken, IS pretending you . ¥

don't have one.”

201

- Charlie Sheen


http://www.facebook.com/
http://www.facebook.com/

‘Anxiety

Anxiety
Symptoms

Hypervigilance
Fear in crowds/groups |

Compulsiverituals

Symptoms of
Both Anxiety &
~ Depression

Fear
Panic
Apprehension
Panic attacks
Chronic pain
Digestive complaints
Excessive worry
Agitation
Difficulty concentrating
Sleep disturbance

Depression

Depression
Symptoms

Depressed mood
Inabilityto enjoy

Loss of interest
Weight gain/loss




ﬁTop Reasons euro|0g|c
why Kefir

’ “;:i Th: bbiotics- kefir |
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Gastroenterclogy. 2013 Jun;144(7):1394-401, 1401.e1-4. doi: 10.1053/].gastro.2013.02.043. Epub 2013 Mar &6.

Consumption of fermented milk product with probiotic modulates brain activity.
Tillisch K', Labus J, Kilpatrick L, Jiang Z, Stains J, Ebrat B, Guyonnet D, Legrain-Raspaud S, Trotin B, Naliboff B, Mayer EA.

# Author information

T FMPP changed mid brain connectivity- responses to emotional attention tasks

BACKG
reflexes

= Functional MRI ana

nonferm
Lactis, §
resonan

= emotional brain tasking

004) co

FMPP was associated with changes in midbrain connectivity, which could explain the observed differences in activity during the task.

CONCLUSIONS: Four-week intake of an FMPP by healthy women affected activity of brain regions that control central processing of emotion and
sensation.




Probiotics- Treatment of Depression

Brain Behav Immun. 2015 Apr 7. p

A randomized control
Steenbergen L7, Sellaro R, vz

# Author information

Abstract
BACKGROUND: Recent insi

supplementation may act as

OBJECTIVE: Heightened cogq
considered an important tar

Bifidobacterium lactis W52,
Lactococcus lactis (W19 ang

DESIGN: In a triple-blind, pla
disorder received a 4-week p
placebo for the same period.
index of depression sensitivi

RESULTS: Compared to part
showed a significantly reducs
thoughts.

CONCLUSION: These result
Frobiotics supplementation
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Special Needs Patients

-Empha3|s on:
—Autism Spectrum Disorder

—Anxiety Disorders
—Allergies
—Alrway (SDB




Probiotics- Neurologic Implications
S 0 Ve e L B .,

Hemin
Heterotypic  Uptake
Community

aperon
LS
exopolysaccharide operon

Il virulence Sathoels

F}, which is key to  community -

operon

P. gingivalis

" 8. gordonit
=

High levels of STEP proteins keep Synapses In the brain from strengthening. Syrniapuac
strengthening is @ process that is required for peopie to turm shornt-term Memones mto
long-term memones When STEP is elevated in the brain, it depietes receptors from
synaptic sites, and mnactivates other protens that are necessary for proper cognmtve
function. This distuption can result in Alzheimers disease or a number of

neuropsychiatnc _and newodegenerative disordersrs . all marked by cognitive deficits




Alzheimer's Diseases- Three types

Alzheimer's disease consists ¢
study

Datie: September 16, 2015
Source:  University of California, Los Angeles

Summary: Alzheimer's disease, long thought to
according to a new study. The need "
common age-related dementia. and |
increase to 15 million in 2050, from n

The subtypes are: * Inflammatory,
serum albumin to globulin ratios are
markers are not increased but othe
which affects relatively young indivic
the brain than the other subtypes of
memory loss at first, but people wit
language skills. It is often misdiagnc
Alzheimer's-related gene and is ass

—_
N
o

6 =3
o

Change in Plasma Zinc pg/dl
0
o

Hours after Dose

120 g Oysters

120 g Oysters +
120 g Black Beans

;- 120 g Oysters +

120 g Corn Tortillas

o




|ED and Dementia- Probiotics|
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=, Nutrition and Autism

Adams et al. Nutrition & Metabolisrm 2011, 8:34 [ ]
htip//www. nutritionandmetabolism.com/content/8/1/34 l q ’ . .
' ( Nutrition&Metabolism
|

Nutritional and metabolic status of children with
autism vs. neurotypical children, and the
association with autism severity

James B Adams'’, Tapan Audhya’, Sharon McDonough-Means>, Robert A Rubin®, David Quig’, Elizabeth Geis’,
Eva Gehn', Melissa Loresto', Jessica Mitchell®, Sharon Atwood', Suzanne Barnhouse' and Wondra Lee'’

The autism group had many statistically significant differences in their
nutritional and metabolic status, including biomarkers indicative of vitamin

Insufficiency, increased oxidative stress, reduced capacity for ener
transport, sulfation and detoxification. Several of the biomarker

were significantly associated with variations in the severity of autism.




Probiotics and Microbiome
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Special Care for Special
Patients

AUTISM
SPEAKS’ =

CDC estimate of autism prevalence increases to 15%. Now 1 in 59 children.

Autism Speaks calls on nations’ leaders to adequately fund critical research and
resources

NEW YORK (April 26, 2018) The Centers for Disease Control and Prevention (CDC)
today released its biennial update of autism's estimated prevalence among the nation's
children, based on an analysis of 2014 medical and/or school records of 8-year-olds from
11 monitoring sites across the United States. The report demonstrates that while progress
has been made on some fronts, there is still critical work to do.

IS a behavior occasionally associated

restricted and repetitive

with individuals with autism.

o12)a\Vileld
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Probiotics- Neuroloaic Implications
S AUTISM WILL INCREASE BY 6257 BY

{
P | IN 2013 | IN 88
1T} 100.000 CHILDREN WILL BE

DIAGONSED WITH AUTISM®

2030

Autism Model

Transl! H

autism spectrum

50.000
ASD and MD do not have
Children with ASD.
n product of

behavioral. metabolic,
attern of elevations in

rm of biomarkers of

SD (n=213) who
d autism clinic were

mal in the panel and

mal acyl-camnitine panels.

of aufism shows hyperactivity and repebtive
of brain tssue (hippocampus) from autsm
(increased staning density) in gha and

rain) similar to tissue obtamed from brains
from MacFabe et al, 2007, Sehavioural Brain

623%

INGREASE
BY 2030

16,000

2010 2012 2020 2030

as a vahd amimal model Oof the condition. Collectively, this olfers turther supp Research)

such as dietary or enteric bacterially produced SCFASs, may be plausible environn.c..cc. wevssso sarces vrans vs spmpns
ASDs or ASD-related behaviors and deserve further exploration in basic science, agriculture, and clinical
medicine.




Autism- and other dilemmas

Taylor & Francis
Taylor & Frandcis Group

NMicocb Ecol Health Dis. 2015; 26: 10.2402/mehd. v28.26914. PMCID: PMC 3259272

Published online 2015 Mar 12. doi: 10 24802/ msehd v2E€ 28914

Gut bacteria in children with autism spectrum disorders: challenges and
promise of studying how a complex community influences a complex

disease
;

2.7 Catherine l_-::zur::n:xne,3 Dae-Wook K: g, and James B. Adams<

Rosa Kraimalnik-Brown,

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.
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Taylor & Francis

Yaytor & Francss Group

Autism- and other dilemmas

NMicocb Ecol Health Dis. 2015; 26: 10.2<4 1. w20, 3. PMCID: PMC32529272

Published online 2015 Mar 12. doi: 10

Gut bacteria in children with autism spectrum disorders: challenges and
promise of studying how a complex community influences a complex
disease

Rosa Kraimalnik-Brown, -2~ Catherine Lozupone,@ Dae-Wook Kanag,

1 and James B. Adams*®

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.
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Autism Spectrum Disorders

Neuroglial activati
autism

Diana L. Vargas MD'-2,
Nascimbene MD".2.2

MHS1, Andrew W. Zim
and Carlos A. Pardo M

Article first published o
DOI: 10.1002/an3.2031
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Fig 1. Cerebellar pathology in ausismn. (A) Normal cerebellar folia in a conerol brain (H and F swaining). (B) Pawhy loss of Purkinge
cell layer (PCL) and granular cell layer (GCL) newrons (H and E) and (C) marked activation of microglia (immunastained with
anti—HIA-DR anzibody) are seess in the cervbellar folia of a patiens with autism. Bar in A—C = 500pm. (D) High-magnification

devail of a cerebellar region with marked PCL and GCL newronal loss (H and E). Bar SO, (L. F)} Activated microglia around
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Probiotics- Neurologic Implications
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Valproate Model for Autism- tells all! 2 st

TABLETS FOR ORAL USE
Neurosci Lett. 2010 Feb 5;470(1):55-9. doi: 10.1016/j neulet.2009.12.054, Epub 2009 Dec 28. Tablets Shown Are Not Actual Size

Behavior and serotonergic disorders in rats exposed prenatally to valproate: a model for autism.
Dufour-Rainfray D‘, Vourch P. Le Guisquet AM, Garreau L, Ternant D, Bodard S, Jaumain E, Gulhan Z, Belzung C, Andres CR, Chalon S, Guilloteau D.

JAMA. 2013 Apr 24,309(16).1696-703. doi: 10.1001/jama.2013.2270.

Prenatal valproate exposure and risk of autism spectrum disorders and childhood autism.
Christensen J' Grenborg TK, Serensen MJ, Schendel D, Pamer ET, Pedersen LH, Vesteraaard M.

Anat Rec (Hoboken). 2010 Nov;293(11):1947-53. doi: 10.1002/ar.21232.

Demethylation of specific Wnt/B-catenin pathway genes and its upregulation in rat brain induced by prenatal
valproate exposure.

Wang Z‘, Xu L, Zhu X CuiW SunY NishijoH, Peng Y LiR.
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Valproic and Propionic structures




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

* Do polyols have an inhibitory
effect on the A.S.D. bacteria
cultures?

* What probiotic inhibits the
A.S.D. cultures?

* What promotes growth of the
A.S.D. bacteria?




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. difficile (x2

Bifidobacterium longham and Desulfovibrio. All strains grew to
variable levels and had results that suggested polyol activity but did not

reach a level of 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.

Eight Strains- Two Polyols



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

Xylitol inhibition of B. longham and C.
histolyticum

Erythritol Inhibition of B. longham and C.
histolyticum

C. histolyticum
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Ann and Robert Lurie Children’s Hospital- Autism
Spectrum Disorder
Microbiome Research

Xylitol Inhibition of C. bolteae Strains : Erythritol Inhibition of C, bolteae Strains
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 Erythritol seems better suited to inhibit
Clostridia bolteae
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CDC puts C difficile burden at 453,000 cases, Spectrum
29,000 deaths

Filed Under: Antimicrobial Resistance; Clostridium difficile
Robert Roos | News Editor | CIDRAP News | Feb 25, 2015 ¥ Share W Tweet in Linkedin Email Print & PDF

On the basis of a 2011 study, the Centers for Disease
Control and Prevention (CDC) has increased its
estimate of the annual burden of Clostridium difficile
infections in the United States, putting it at 453,000
cases per vear, with 29,300 associated deaths.

trains

The agency, which released the findings in the New
England Journal of Medicine (NEJM), said they point
up the need for better antibiotic stewardship and
rigorous infection control in healthcare facilities.

Clostridium difficile bacteria, highly
magnified.

C diff infections occur when someone is exposed to the
pathogen while receiving antibiotic treatment for
some other illness. Antibiotics suppress the normal
bacteria in the colon, allowing C diff to flourish,
producing toxins that cause severe diarrhea. Damage to the colon can cause bacteria to leak into the
bloodstream.

The CDC found that about two thirds of the 453,000 cases were related to a stay in a hospital or
nursing home and the other third were community-associated cases, involving people with no recent
hospital or nursing home exposure. Most of those who died were elderly. )tO C O I ?
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Microbiome and Epigenetics- so many ?s

A 0 ° = 0 0 = °

J Am Acad Child Adeolesc Psychiatry. 2010 Aug;49(8):794-808. doi: 10.1016/].jaac.2010.05.005. Epub 2010 Jul 3.

Autism spectrum disorders and epigenetics.
Grafodatskaya D', Chung B, Szatmari P, Weksberg R.

REVIEW ARTICLE

Front. Neurol.. 26 May 2015 | http://dx.doi.org/10.3389/fneur 201500107

The role of epigenetic change in autism spectrum
disorders

Yuk Jing Loke’, ﬂ Anthony John Hannan® and ‘9‘ 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

ASD. thereby supporting a role for epigenetics in the multifactorial etiologies of ASD.
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DNA methylation and Autism
Molecular Psychistry (2014) 18, 495-503; doi: 1_|:| \ \g V

Methylomic analysis of mond/
autism spectrum disorder a

C C Y Wongi, E L Meaburni-2, A Ronaldl
C Schalkwyk®, R Plomin® and J Mill:-2

foac eria

Genome-wide analysis of DNA mg¢
pairs (100 individuals) sampled fre
that included twins discordant anc
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 arole for altered DNA methylation in
autism.
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Modulation of Immunological =
Pathways in Autistic and
Neurotypical Lymphoblastoid Cell
Lines by the Enteric Microbiome

Metabolite Propionic Acid

Richard E. Frye 2%, Bistra Nankova? Sudeepa Bhattacharyya'?, Shannon Rose’?,
Sirish C. Bennuri'? and Derrick F. MacFabe *

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. While PPA has beneficial effects,
It Is also associated with human disorders, including autism spectrum disorders (ASDs). We
previously demonstrated that 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
1 baseline [individuals with autistic disorder with atypical mitochondrial function (AD-A
I compared to ASD LCLs with normal mitochondrial function [individuals with autistic disorder
with normal mitochondrial function (AD-N) LCLs] and control (CNT) LCLSs.




Rose et al. Transational Psychiatry {(2018)8:42

DOV SIS 10001700002 Translational Psychiatry

ARTICLE Open Access

Butyrate enhances mitochondrial function
during oxidative stress in cell lines from
boys with autism

Shannon Rose(®’, Sirish C. Bennuri', Jakeira E. Davis’, Rebecca Wynne', John C. Slattery’, Marie Tippett',
Leanna Delhey ', Stephan Melnyk ', Stephen G. Kahler, Derrick F. MacFabe® and Rchard E. Frye i

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.
However, future clinical studies in humans are needed
to help define the practical implications of these
physiological findings.




Restoring Mitochondrial Function- polyols? Then probiotics?

Biomark Med. 2015 Oct;9(10):957-65. doi: 10.2217/bmm.15.72. Epub 2015 Oct 6.
Mitochondrial enzyme dysfunction in autism spectrum disorders; a novel biomarke
swab analysis.

Goidenthal MJ"2, Damie S'. Sheth S*, Shah N', Melvin J2, Jethva R?, Hardison HZ, Marks H, Leqido AZ.

- ACE One visit- Bucc

AIM: Mitochondrial function st s in autism spectrum disorders (ASD) have detected skeletal muscle mi
respiratory complex (RC) activities. As a muscle biopsy is expensive and invasive, we assessed RC-| and

METHODS: 92 children with ASD and 68 controls were studied with immunocapture for RC-l and microspe

RESULTS: Significant RC activity deficiencies were found in 39 (42%) ASD patients (p < 0.01) and more pr¢
Aberrant RC overactivity was seen in 9 children. RC-I/RC-IV activity ratio was significantly increased in 64%
76% ofthose more severely affected (p < 0.05).

CONCLUSION: Buccal swab analysis revealed extensive RC abnormalities in ASD providing a noninvasive
function in ASD patients.

42% have significant RC deficiencie

RC-I/RC-IV activity ratio significantly increased in 64%
severe ASD

MUST BE CONTRIBUTORY!!lI! Restore Mitochondi




Srmpson Querrey Center for Epigenetics

Louis A. Simpson and Kimberly K.
Querrey Biomedical Research
Center a 14-story, 600,000-
square -foot building that will
srgnrfrcantly expand Feinberg’s
biomedical research enterprise.
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» “We study the effects of environment on the
activation and expression of genes.”




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.




SCFA- microbiome

* Brain Heart Infusion Broth (BHI2 or BHI10)
supplemented with 2% or 10% sucrose containing no
polyols or either erythritol or xylitol at various
concentrations was used for this study.
Streptococcus mutans (ATCC 35668) was grown
aerobically. After 48 hours of growth the supernatant
were harvested and centrifuged to pellet bacteria.
Supernatants were removed from bacterial pellets,
filtered through 0.22 micron filters and stored iIn
sterile cryovials until submitted for Short Chain Fatty
Acid (SCFA) analysis at the IMSERC Mass

Spectrometry Center (Northwestern University).
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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

) . . . . . . - . et
Yanan Qiao, Mingtao Wu, Yanhuizhi Feng, Zhichong Zhou, Lei Chen & Fengshan Chen B

Scientific Reports 8, Article number: 1597 Received: 23 February 2017
 Moreover, pathogens such as Haemophilus in saliva and Streptococcus in plaques
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 (i.e. dental caries). Finally, diagnostic models based on key |
microbes were constructed, with 96.3% accuracy in saliva.
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Oral Microbiome- Autism_

Available online at ...~

journal homepage: www.intl.elsevierhealth.com/journals/jden

Effect of three-year consumption of erythritol,
xylitol and sorbitol candies on various plague and
salivary caries-related wvariables

CrossMark

Riina Runnel *', Kauko K. Mdkinen ', Sisko Honkala ', Jana Olak ~,
Pirkko-Liisa Mdkinen"”, Rita Néommela “, Tero Vahlberg “,
Eino Honkala "', Mare Saag

* Three-year consumption of erythritol-containing candies
by Initially 7- to 8-year old children was associated with
reduced plaque growth, lower levels of plague, acetic
acid and propionic acid, and reduced oral counts of
mutans streptococci compared with the consumption of
xylitol or sorbitol candies.




Microbial GPS-
maternal and buccal swabs

MITOCHONDRIAL DYSFUNCTION MAY S
BE LINKED TO NEUROLOGICAL DISORDERS




We are short funds....

Objectives

Part 1- Mitochondrial health, especially in children with
A.S.D., needs to be evaluated, before and after
supplementation. Microbiome changes that may occur due to
supplementation need to be determined accurately, as does the
existing oral microbiome differences that occur in the different
study groups prior to any supplementation.

Part 2- The population of the United States of America has seen
a dramatic increase in the incidence of many immune mediated
diseases causing a near crisis burden upon its society and health
care system. The two distinct Cuban populations will provide
for the complete mnvestigation and the comparison of the use of:
food preservatives, western agriculture, mass produced
prepared food, and the overuse of antibiotics on the
microbiome, both nasal and oral.

and funds are going elsewhere!
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Take Home- probiotics

=

« Special needs patients may all have different
microbiomes- A.S.D. patients definitely have a shifted L
gut and oral microflora and most likely benefit from

polyol therapy

\
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Allergies.... BCBS data 4

ALLERGIES

now affect

|8

of children in the U.S.
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< 7eJournal . Dysbliosis
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nce of the Microbiome on AtleFz | | [ 8| [S1S].

The alarming increase in the incidence and severity of food allergies
has coincided with lifestyle changes in Western societies, such as
dietary modifications and increased antibiotic use. There Is increasing
evidence that the dysbiosis associated with sensitization to food fails
to stimulate protective tolerogenic pathways, leading to the
development of the type 2 IiImmune responses that characterize allergic
disease.




The Lancet Child & Adolescent

£ ~ anut Allergy
: N Health NS A _
S} ER  Volume 1, Issue 2, October 2017, Pages 97-105 —— 10N Ch||dren

Articles

Long-term clinical and immunological effects

-

after treatment cessation: 4-year follow-up
lof a randomised, double-blind, placebo-
controlled trial

Kuang-Chih Hsiao MBChB 2: ©: €, Prof Anne-Louise Ponsonby PhD 2. 9,
Christine Axelrad BSc(Nurs) 2, Sigrid Pitkin BSc(Nurs) 2, Prof Mimi L K Tang

To conclude, our results suggest that PPOIT is effective at inducing long-term
sustained unresponsiveness that persists for up to 4 years after completing
treatment and is safe. Furthermore, the finding that sustained unresponsiveness
was maintained without the need to follow a regular prespecified ingestion schedule

provides a compelling argument that PPOIT-induced immune tolerance.



Take Home- probiotics

=

|+ Food allergies can be due to Dysbiosis and removal of \
protective barriers

* Probiotics have been proven to help with food A
allergies.
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Dietary fiber??7?77?7?

// (7' World Journal of
¢ Gastroenterology

World J Gastroenterol. 2012 Sep 7; 18(33). 4593—-4596. PN
Published online 2012 Sep 7. doi: 10.3748/wigv18.i3. 92

Stopping or reducing dietary fiber intake reduces constipation and its
associated symptoms

Kok-Sun Ho, Charmaine You Mei Tan, Muhd Ashik Mohd Daud. and Francis Seow-Choen

« Patients who stopped or reduced dietary fiber had significant improvement in their symptoms
while those who continued on a high fiber diet had no change. Of those who stopped fiber completely,
the bowel frequency increased from one motion in 3.75 d (£ 1.59 d) to one motionin 1.0d (x 0.0d) (P <
0.001); those with reduced fiber intake had increased bowel frequency from a mean of one motion per
4.19 d (x 2.09 d) to one motion per 1.9 d (x 1.21 d) on a reduced fiber diet (P < 0.001); those who
remained on a high fiber diet continued to have a mean of one motion per 6.83 d (x 1.03 d) before and

after consultation. For no fiber, reduced fiber and high fiber groups, respectively,
symptoms of bloating were present in 0%, 31.3% and 100% (P < 0.001) and
straining to pass stools occurred in 0%, 43.8% and 100% (P < 0.001).




Probiotics and Microbiome

*Obesity
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Obesity- pro

SCIENTIFIC RIEESEE

Published: 19 Septembel

Child Welght Gair
Oral Microbiota C

Sarah J. C. Craig, Daniel Blankenberg, Alic

Savage, Michele E. Marini, Jennifer L. Stol

Chiaromonte B2 g Kater ryna D. Makova

Scientific Reports 8, Article number: 1403«

| Lastly, we identified several hacterar genera that were assomated
with child growth patterns. These results suggest that by the

age of tWO, the oral microbiota of children with rapid infant
weight gain may have already begun to establish patterns
often seen in obese adults.




The buns will no longer have the artificial
preservative calcium propionate. In general,
calcium propionate helps prevent mold growth

el 0N bread and Is considered antifungal.
McDonald’s may be getting rid of it because
McDonald's previous research found that this preservative

- could neqgatively affect children’s behavior. The
( ; ; —
I{I’Oimll:[SEr)Hl; study, published in the Journal of Pediatrics and
st Child Health, showed that calcium propionate might
. : cause “irritability, restlessness, inattention and sleep
MCD_OnaId S ( disturbance in some children.” In addition, removing
calcium pro

the preservative could reverse these behavioral
Its buns and e

problems.- Forbes Magazine
from its Amerl







‘Weiqht/diabetes- probiotics

ARTICLE | VOLUME 6, ISSUE 2 P157-170.E8, FEBRUARY 28, 2018

Integrative Personal Omics Profiles during Periods of
Weight Gain and Loss

Brian D. Piening '°® = Wenyu Zhou '° = Kévin Contrepois '° = .. Tracey L. McLaughlin 2 '° -
George M. Weinstock 2 '° = « Michael P. Snyder =2 15 17 « Show all auth :

Published: January 23, 2018 = DOI: https://doi.org/10.1016/j.cels 2017.12.013 = \ Cell Systems

|* Performed a controlled longitudinal weight
perturbation study combining multiple omics
strategies (genomics, transcriptomics, multiple
proteomics assays, metabolomics, and microbiomics)

during periods of weight gain and loss In humans.
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ARTICLE | VOLUME 6, ISSUE 2, P157-170.E8, FEBRUARY 28, 2018

Integrative Personal Omics Profiles during Periods of
Weight Gain and Loss Cell Systems

Brian D. Piening '® = Wenyu Zhou '° = Kévin Contrepois '® = .. Tracey L. McLaughlin 2 &

George M. Weinstock 2 '° = « Michael P. Snyder =2 5. 17 = Show all authors = Show footnotes

Published: January 23, 2018 = DOI: htips://doi.org/10.1016/j ceis 2017.12 013 = W) Check for updates
e

We also found extensive molecular changes after weight gain and weight loss.
Notably the inflammation response was one of the major pathways induced —
upon weight gain; This dysregulation is evident at several different o
levels,including transcriptome, proteome, and cytokines. These results
suggest that a systemic inflammatory pathway iIs activated in response to
short-term weight gain, which is surprising given the modest weight gain

Induced here. It is interesting to note that increases in gram-positive
Firmicutes correlate with increased inflammation in this study, raising the

possibility of other non-LPS triggers of a low- level systemic immune response
In overweight/obese humans.
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Integrative Personal Omics Profiles during Periods of

Weight Gain and Loss Cell Systems

Brian D. Piening '°® =« Wenyu Zhou '° = Kévin Contrepois '° « ... Tracey L. McLaughlin 2 '° .
George M. Weinstock 2 '° =3« Michael P. Snyder =2 5. 17 = Show all authors = Show footnotes

Published: January 23, 2018 = DOI: https://doi.org/10.1016/j.cels 2017.12.013 - MR ST EIES F / et

Using both 16S and shotgun metagenomics of the stool microbiome, we observed
significant differences between IR and IS participants in the abundance of the gram-

negative proteobacterium Oxalobacter formigenes (p < 0.006). E
Interestingly, although this bacterium was present at
relatively high levels in IS participants, it was not detected

in any of the IR participants’ samples. O. formigenes is particularly
unusual in that it processes oxalate, and absence of this bacterium is
associated with increased risk of kidney stones which was linked to diabetes
and insulin resistance and can be sensitive to high-oxalate-containing foods
such as almonds.
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Factors Related to Colonization with Oxalobacter formigenes in U.S. Adults

Judith Parsells Kelly. M.S.®1 cary C. Curhan, M.D.. Sc.D..2 David R Cave. M.D.. Ph.D..2 Theresa E. Anderson. R.N_.]

The overall prevalence of O. formigenes was 38%. Use of specific —
antibiotics previously thought to affect the bacterium was .
significantly related to colonization, with prevalences of 17%, |»
27%, and 36%, for those who had used these drugs <1, 1-5,

and >5 years ago, compared with 55% In nonusers. There were no |;
significant associations with demographic factors, nutrient intake, or | =S8
medical history, although the prevalence appeared to increase BN

somewhat with increasing oxalate consumption.
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J Toxicol Environ Health. 1976 Nov;2(2):417-28. -
Effects of aspartame in young persons during weight
reduction.

Knopp RH, Brandt K, Arky RA.

- No meaningful effect of weight reduction
or aspartame was seen on plasma triglyceride and

cholesterol, nor on any other parameter of hematologic,
hepatic, or renal function that was measured.
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nature

international journal of science

Article FPublished: 17 September 2014

Artificial sweeteners induce glucose

intolerance by altering the gut microbiota

Jotham Suez, Tal Korem, David Zeevi, Gili Ziilberman-Schapira, Christoph A. Thaiss, Ori Maza, David
Israeli, Niv Zmora, Shlomit Gilad, Adina Weinberger, Yael Kuperman, Alon Harmelin, llana Kolodkin-

Gal, Hagit Shapiro, Zamir Halpern, Eran Segal BN 2, Eran Elinav

« These NAS-mediated deleterious metabolic effects are abrogated by N >
antibiotic treatment, and are fully transferrable to germ-free mice upon faecal
transplantation of microbiota configurations from NAS-consuming mice, or of [§
microbiota anaerobically incubated in the presence of NAS. We identify
NAS-altered microbial metabolic pathways that are linked to host
susceptibility to metabolic disease, and demonstrate similar NAS-

Induced dysbiosis and glucose intolerance in healthy human subjects.
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Microbiome and Death
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Article [ OPFPEN
Associations between Periodontal
Microbiota and Death Rates

Chung-Jung Chiu , Min-Lee Chang & Allen Taylor
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* These data suggested that specific combinations of periodontal bacteria, even

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.

without inducing clinically significant periodontitis, may have a significant s
s




Heart Disease and “Fries” e

Deposition and hydrolysis of serine
dipeptide lipids of Bacteroidetes bacteria

in human arteries: relationship to
atherosclerosis

Reza Nemati'»*, Christopher Dietz'*, Emily ). AnstadtT, Jorge CervantesS, SASBMB -

Yaling Liu™™, Floyd E. Dewhirsti T, Robert B. ClarkT, Sydney Finegold§§,

Frank C. Nichols®+**
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» These results suggest that commensal Bacteriodetes bacteria
of the gut and the oral cavity may contribute to the o
pathogenesis of TLR2-dependent atherosclerosis through [°
serine dipeptide lipid deposition and metabolism in artery [
walls.




« We now report that synthesis of these lipids can be attributed to a small

7 years ago- it was missed | |[liriie

RESEARCH ARTICLE

Phosphorylated Dihydroceramides from Common Human
Bacteria Are Recovered in Human Tissues

Frank C. Nichols [@], Xudong Yao, Bekim Bajrami, Julia Downes, Sydney M. Finegold, Erica Knee, James J. Gallagher
William J. Housley, Robert B. Clark

number of intestinal and oral organisms within the Bacteroides,
Parabacteroides, Prevotella, Tannerella and Porphyromonas genera.
Additionally, the PDHCs are not only present in gingival tissues, but
are also present in human blood, vasculature tissues and brain.
Finally, the distribution of these TLR2-activating lipids in human tissues  fessa=""""
varies with both the tissue site and disease status of the tissue suggesting &=
a role for PDHCs in human disease. =




Figure 2. Recovery of bacterial phosphorylated dihydroceramides in intestinal and oral bacteria, subgingival plaque

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): e1l6771.
https://doi.org/10.1371/journal.pone.0016771
http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0016771
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NO gut, No glory! ACS

Harvesting the microbiome of athletes

* |solated unique strain of bacteria from fecal samples of
marathon runners and is beginning to evaluate its properties.
Determined that the bug excels at breaking down lactic acid
In a test tube and remains viable after it passes through the

digestive system of mice. The researchers are now feeding the g =
bacteria to mice to measure its effects on lactic acid levels and =

fatigue. Another strain found in other athletes breaks down
carbohydrates for energy in long distance runners.

* Problem: Press releases and no
published research




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

BMJ Journals

* 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.
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No guts, No glory! GUT

Exercise and associated dietary extremes impact on gut microbial
diversity rree

Siobhan F Clarke™ % 3, Eileen F MurphyZ 4, Orla O'Sullivan’, Alice ) Lucey®, Margaret Humphreys®, Aileen Hogan?, Paula Hayes?, [Fras
Maeve O'Reilly® 4, lan B Jeffery® 3, Ruth Wood-Martin’, David M Kerins® 2, Eamonn Quigley?, R Paul Ross' %, Paul W OToole>,

= 1C 10. 11 o . 2. 10.12 D y 1, 2
Michael G Molloy'%, Eanna Falvey'% 1!, Fergus Shanahan® '% "2, Paul D Cotter'- 2

* 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 gut 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.




Propionic Neuroprotectant

The Official Journal ol
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Psychoneuroendocrinology

Probiotic treatment reduces depressive-like behaviour in
rats independently of diet

Anders ..'L"~.:::-ilnjn'-:a:arnj@':l. Betina Elfving, Mananne Hokland, Gregers Wegener, Sten Lund

* Probiotic therapy for anxiety depression

Independently of diet, probiotic treatment markedly reduced depressive-like behaviour in the forced
swim test by 34% (95% CI: 22-44%). Furthermore, probiotic treatment skewed the cytokine production
by stimulated blood mononuclear cells towards IFNy, IL2 and IL4 at the expense of TNFa and IL6. In
addition, probiotics lowered hippocampal transcript levels of factors involved in HPA axis regulation

(Crh-r1, Crh-r2 and Mr), whereas HFD increased these levels. A non-targeted plasma
metabolomics analysis revealed that probiotics raised the level of indole-3-
propionic acid, a potential neuroprotective agent.




Propionic Neuroprotectant

» 3-Indolepropionic acid (IPA), or indole-3-
propionic acid, Is a potent neuroprotective
antioxidant and plant auxin that is being studied
for therapeutic use In Alzheimer's disease. Itis
endogenously produced by human microbiota and has only been
detected in vivo when the species Clostridium Sporogenes is

present in the gastrointestinal tract. As of April 2016, C.

Sporogenes, which uses tryptophan to synthesize indole and
subsequently IPA, is the only species of bacteria known to
synthesize IPA in vivo at levels which are subsequently detectable
In the blood plasma of the host.
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» Balancing Act- removes indole and propionic-

protects!!!

« Clostridium sporogenes inhibits action of
Clostridia boltae and histolyticum




IPA- plant hormone

Metabolomics analysis reveals large effects
of gut microflora on mammalian blood

metabolites

M;‘\N

William R. Wikoff, Andrew T. Anfora, Jun Liu, Peter G. Schultz, Scott A. Lesley, Eric C. Peters,
and Gary Siuzdak

FPrAS 2009 March, 106 (10) 3698-3703. https://doi.org/10.1073/pnas. 0812874106

Plasma extracts from germ-free mice were compared with samples from
conventional (conv) animals by using various MS-based methods. The
bacterial-mediated production of bioactive indole-containing metabolites
derived from tryptophan such as indoxyl sulfate and the antioxidant
Indole-3-propionic acid (IPA) was impacted. Production of IPA was shown
to be completely dependent on the presence of gut microflora and could
be established by colonization with the bacterium Clostridium

Sporogenes.




IPA and Diabetes...

Indolepropionic acid and novel lipid
metabolites are associated with a lower
risk of type 2 diabetes in the Finnish
Diabetes Prevention Study

S - - - = - = — -
Vanessa D. de Mello ? Jussi Paananaen, Jaana Lindstrdm, Maria A. Lankinen, Lin Shi, Johanna

Kuusisto, Jussi Pihlajamaki, Seppo Auricla, Marko Lehtonen, Olov Rolandsson, Ingwvar A. Bergdahl,

Elise Nordin, Pirjo llanne-Parikka, Sirkka Keindnen-Kiukaanniemi, Rikard Landberg, Johan G.

Eriksson, Jaakko Tuomilehto, Kati Hanhinewva & Matti Uusitupa

Scientific Reports T, Article number: 46337 Received: 02 October 2016

* Higher indolepropionic acid was associated with reduced
likelihood of T2D In the DPS. Interestingly, in those who
remained free of T2D, indolepropionic acid and various lipid
species were associated with better insulin secretion and

sensitivity, respectively.




Probiotic VS Probiotic
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Research in Microbiology . >
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Volume 159, Issue 6, July—August 2008, Pages 470475

Surface-bound proteins of Lactobacillus plantarum 423 that

contribute to adhesion of Caco-2 cells and their role in
competitive exclusion and displacement of Clostridium
sporogenes and Enterococcus faecalis

Kamini Ramiah =, Carol A_van Reenen®S _ Leon M. T. Dicks & &=

« Colonization of L. plantarum 423 to Caco-2 cells prevented adhesion
of 74% of cells of C. sporogenes LMG 13570 and 62% of cells of E.
faecalis LMG 13566. Furthermore, L. plantarum 423 displaced 81%
of cells of C. sporogenes LMG 13570 and 91% of cells of E. faecalis
LMG 13566 from Caco-2 cells. L. plantarum 423 is a potential
probiotic strain.

The Caco-2 cell line is a continuous cell of heterogeneous human epithelial colorectal adenocarcinoma cells,
developed by the Sloan-Kettering Institute for Cancer Research through research conducted by Dr. Jorgen Fogh.




Tree of Life- evolved!

Nt el Bt .dea O |ndo|e—3-pr0pi0niC acid (IPA)

brking
Synonyms: 3-(3-Indolyl)propanoic acid, 3-
Indolepropionic acid
Plant hormone with numerous cell growth
functions including cell division, elongation,
autonomal loss of leaves, and the formation of buds,
h th at roots, flowers, and fruit
[ Compound is inhibited by light, which plays an
M etat Important role in aiding the plant grow toward light

sources
1 COU

Appearance: yellow to orange to brown powder
Melting Point: 134-135 °C
Soluble in ethanol




Take Home- probiotics

o

|* Periodontal disease and cardiovascular pathology
are amenable to prevention with probiotics

» Both occur due to lack of protective microbes =




AMERICAN ACAREM

ORAL SYST
HEALT]

In conjunetion witf:

B A\
RAAPMD




