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Dairy ingredients or dairy matrix: a
role in dental health?
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Oral health: Is dairy "healthy" or "unhealthy"?
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Cariogenic potential of cows’, human and infant formula milks and effect of
fluoride supplementation
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QOutline: dairy and dental Dental caries
1. Dental caries and erosion
2. Microbiome/plaque matrix- pathways
3. Strategies to reduce cariogenicity/erosivity
4. At-risk clinical subgroups
The Impact of Nutrition
and Diet on Oral Health
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Interaction of oral microbiome with fermentable carbohydrate
KARGER
B DUBLIN DENTAL Y] Trinity College Dublm B DUBLIN DENTAL A Tnmty College Dublin
7 UNIVERSITY HOSPITAL n:lip Col iat 7 UNIVERSITY HOSPITAL o |ir Colaiste ionide, Baile Atha Cliath
E The Uniy of Dublin 3/34 E The Uni tlebl 473




Dental erosion pH measurements after exposure to sucrose

Stephan’s curve

Sucrose rinse Sucrose to lactic acid/ lactate
Plaque pH 7
Critical pH
e Loss of tooth structure (hard tissues) ®
® by a chemical process (acid exposure) " " o Time (mins)
* in the absence of plaque biofilm (clean tooth!) P e R S S o

(courtesy Guy Carpenter, Kings College, London)
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Effect of dairy products on Stephan curve Aetiology of dental caries

a (Johansson, 2002: ‘Milk and Dairy
Products: Possible Effects on Dental
ot Health’)

bovine milk
e Ommnnn

7% lactose

7% sucrose

o 5 10 15 20 25
minutes

10% sucrose

Adapted from
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Dental plaque matrix biofilm Saliva

B Available access Review article First published online September 16, 2015 B|o|og ical factor - Sa"va
Oral Microbiome Metabolism: From “Who Are They?” to “What Are They Doing?”
Salivary flow Salivary clearance
N. Takahashi < View all authors and affiliations
Volume 94, Issue 12 https://doi.org/10.1177/0022034515606045 3
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Comparing caries v erosion Indices to measure caries (ICDAS) and erosion (BEWE)

DIETARY DIETARY REFLUX
SUGAR ACID DISEASE

Y
DENTAL PLAQUE
- microbial metabolism
ICDAS
(International Caries Detection and Assessment System)
A 4
k4 Sound tooth surface
ACID — | :
| |First visual change in enamel
Distinct visual change in enamel
v visible dentin
Localised dental tissue Widespread dental tissue dissolution
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dissolution RS SR

Distinct cavity with visible dentin

Extensive distinct cavity with visible dentin,

| -
- Localized enamel breakdown due to caries with no
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DENTAL CARIES DENTAL EROSION ICDAS Caries Severity Codes in summary
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Stages at which caries is reversible or irriversible Potential strategies to reduce or prevent dental caries
OR erosion

e Saliva
® Microbiome/plaque matrix
¢ Time-duration-frequency (behaviour)
Affected dentin L] Flouride
B - Necrotic zone N .
T R ooz ¢ Food constituents or matrix
\ Infected dentin
\ Demineralized zone
i @ Translucent zone
MR} ORREAR R TB5erac A e S R SRRERSR T8serac
-y ey ™ ublin 13/34 e 14/ 34

Food research: dental caries Epidemiology

mivo . it Association between milk and dairy product intake

. and the risk of dental caries in children and
. adolescents: NHANES 2011-2016

Time(h 0 24

Jingjing Wang ', Genquan Jin 1, Kunfang Gu 1, Jing Sun 1, Ronghui Zhang ', Xiubo Jiang 2

Comparative Study > J Dent. 2010 Jul;38(7):5679-83. doi: 10.1016/j.jdent.2010.04.009.

Epub 2010 Apr 28.
S: I .
Shbuee Intake of dairy products and the prevalence of dental

caries in young children

Keiko Tanaka *, Yoshihiro Miyake, Satoshi Sasaki

SHORT REPORT Open Access

° Plaque pH studies Intakes of calcium, vitamin D, and dairy servings
S . and dental plaque in older Danlsh adults
e Enamel slabs in situ
¢ Epidemiology/population studies/DMFT index
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Casein, Calcium, Phosphorous - a matrix effect? Constituents derived from dairy products and potential

effects on oral health
.nutrients m\py

Review

Impact of Dairy Products and Plant-Based Alternatives on Constituent Source/fraction Potential effects

Dental Health: Food Matrix Effects i e [

Bleina Shkembi  and Thom Huppertz 2@ Casein Main protein group  adhesion, reduce glucan
! Food Quality & Design Group, Wageningen University & Research, 6708 WG Wageningen, The Netherlands formation

2 FrieslandCampina, 3818 LE Amersfoort, The Netherlands
*  Correspondence: thom huppertz@wur.l

Calcium, phosphorous Milk, cheese, Remmgrahsahon/pH
yoghurt buffering
Dietary Factors Dental Health Effect References
24 -~ I Gylcomacropeptide Hydrolysis of K Inhibition of bacterial
Lactose Limited cariogenicity [26,45,46] (GMP) et celheden
Sucrose Cariogenic [47-51]
Calcium Protective [52-55] Reduced
Phosphorus Protective 152-55] Casein phosphopeptide-  Enzymatic digestion demineralisation
Casein Protective [46,56-63] amorphous calcium and ultrafiltration of and enhanced
Lactoferrin, lysozyme, Protective [16,57,64-65] phosphate (CPP-ACP) casein remineralisation inhibit
and lactoperoxidase S. mutans
Milk fat Protective [56,69,70]
i Lacatoperoxidase, Wh rotein .
Fluoride Protective (not ata [41,71-73] P ’ B Inhibit S. mutans
high amount) lysozyme peptides
Inhibit bacterial
Lactoferrin Iron-binding protein
SO glerels attachment
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Lactose and ECC ("nursing caries") WHO Sugar classification (2015)
( ENVIRONMENTAL Total sugars
aamns all mono- and di-saccharides
(glucose, fructose, galactose,
A RN T owsmnwhn Early Childhood Caries ez e EE)
NOCTURNAL BREASTFEEDING —— L iowsotceconomestarus | (ECC) |
—— , v v )
A GEoerTo Intrinsic sugars Milk sugars
all sugars defined as Added sugars .
S LACK OF FLUORIDE EXPOSURE Vicky Chen R Ay sugars naturally present in sugars naturally present
MATERNAL ORAL HEALTH—, < GENETIC FACTORS Tasoula Petrou ol ioe aned frult Juice whole, intact, fruit, vegetables in milk and milk products
ORALHYGIENE———> € ENAMEL DEFECTS s and grain
e Early childhood caries (ECC)
e Lactose least acidogenic sugar
. . . 19 e WHO recommends reducing the intake of free sugars to less than 10% of total
* Intake of sugars at night time to aid the child’s sleep. . .
energy intake (strong recommendation).
e WHO suggests a further reduction of the intake of free sugars to below 5% of
total energy intake (conditional recommendation).
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Frequency versus amount of sugar?

Current Topic
Caries Research Caries Res 2019;53:168-175 Received: Januar
N Accepted after re
DOI: 10.1159/000489571 Published online: August 8, 2018

Sugar Restriction for Caries Prevention: Amount

and Frequency. Which Is More Important?

Corvan Loveren

Data Mapping From Food Diaries to
Augment the Amount and Frequency
of Foods Measured Using Short Food
Questionnaires

Michael Crowe', Michael O'Sullvan', Breige A. McNuty’, Oscar Cassott” and
Aric O'Sulivan™
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Sugar in dairy products
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Fractions and peptides inhibiting dental plaque

Randomized Controlled Study

to Evaluate Microbial Ecological
Effects of CPP-ACP and Cranberry
on Dental Plaque

N. Philip' @, 8. Leishman', H.M.H.N. Bandara®, D.L. Healey', and LJ. Walsh'

The inhibitory effect of glycomacropeptide on dental
erosion

Effet inhibiteur du glycomacropeptide sur I'érosion dentaire

Anita Setareh Nejad &, Ara K: I & Arthur Tatham

Dairy Science & Technology 89, 233-239 (2009) | Cite this article
106 Accesses | 7 Citations | Metrics

The University of Dublin
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Application of CCP-ACP

yer of GC
Tooth Mousse / MI Paste Plus into the tray

CPP-ACP

(Casein Phosphopeptide - Amorphous
Calcium Phosphate)

\J Trinity College Dublin
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Specific subgoups: increased caries risk

Rosie's Story

iving with Short Bowel
Intestinal Failure.
» N
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Advice to mitigate oral health problems

Mouth Care Advice for People
with Intestinal Failure
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Elite athletes and oral health

Oral health and impact on performance of athletes
participating in the London 2012 Olympic Games:
a cross-sectional study

| Needleman," P Ashley,? A Petrie,> F Fortune,” W Turner,* J Jones,* J Niggli,*
L Engebretsen,>®” R Budgett,” N Donos," T Clough,® S Porter®

OPEN ACCESS

Noember 16,2022

The oral health of elite athletes in Ireland - data
management plan

via nutritional Dota

during exercise
supplements

function with
high training Load and
other stressors

through ~
the mouth
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Erosion: clean teeth- intrinsic and extrinsic acid

Erosive and abrasive lesions on the teeth of a
35-year-old woman with anorexia and bulimia
(from BDJ 2014; 216: 463-468)

Initial cervical erosive lesions in a young patient
with anorexia (from BDJ 2014; 216: 463-468)

Reflux from vomiting led fo acidic dissolution of
the lingual side of the maxillary incisors in this
patient (from BDJ 2014; 216: 463-468)

A bizarre palatal haematoma in a 30-year-old
female bulimic (from BDJ 1999; 186: 109-113)

(Douglas, L, Nature.comBD]J team)
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Prevention versus "Restoration” Conclusions
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® Dairy foods and ingredients have a positive role in
impacting dental health

: ® Specific dairy constituents and foods have proven
efficacy in 'peturbing the matrix’

e Future research- how to use foods or constituents as

theraputics within the plaque matrix

Current emphasis is minimal intervention

Maximise prevention

Restorative treatment is costly
Use food diaries or repeated 24HR

Personalised dietary advice
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Ecological Stress
Removal by
oral hygiene
/
Host clearance
. , Sugar fermentation Low abundance of cariogenic
Ecological shift
[Seiection for cariogenic 5p
e
R _Fluoride exposure |
S

Fig. 11.4 Ecological plaque hypothesis of dental caries. (Adapted and modified from Rosier et al., 2014.)
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