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Complexity of dentine-pulp
biology In caries:

The modifying factors,
a conducive environment &
tissue healing

Paul Cooper, Faculty of Dentistry



UNIVERSITY

OTAGO

Te Whare Wananga o Otago
NEW ZEALAND

i P

OVERVIEW

A History, Current Dentistry & the Future

A Tooth Development & Structure
A Cells, signalling molecules, blood & nerve supply

A Dental Disease & Tooth Repair
A Reactionary & Reparative Dentinogenesis
A Lessons from the clinic

A Released Dentine Matrix Components & Dental Stem Cells
A Cell recruitment, differentiation, mineralisation & angiogenesis

A Tooth Bioengineering

A Summary



WORLD'S FIRST DENTIST

George Washington's denture in the
Nutional Museum of Dentistry

,- TTITTIeK S TECTNT




UNIVERSITY

!\
3

or
Te Whare Wananga o Otago
N D

K
NEW ZE

DENTAL DISEASE

A Caries - one of most prevalent infectious diseases in the World

A Causes significant suffering, discomfort & loss of quality of life
(The World Oral Health Report)

A Treatment is empirically based, i.e. fillings

A high failure rates of ~60% after 5 years

A Economic burden
A 16-million restorative procedures costing ~£4bn pa (UK)

A Beyond budgets of developing nations
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FUTURE DENTISTRY

APrevention of disease
AOral health promotion

AUnderstanding disease process
ARisk biomarkers

BIOLOGICALLY-BASED TREATMENTS




TOOTH DEVELOPMENT



PRIMARY DENTINOGENESIS
IN DEVELOPMENT

[17-18 WEEKS I.U. (LATE BELL STAGE)]

AOdontoblast differentiation starts at
cusp tip, spreads apically (gradient)

AGrowth factors, e.g. TGF-b1, BMP2,
IGF, etc, key signals for odontoblast
development & activity

ADentine formation immediately after
odontoblast differentiation



UNIVERSITY

DENTINEPULP COMPLEX IS OTAGO
VITAL & CAN BE REGENERATED !
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Dentin

Pulp

Alntimate relationship between
odontoblasts & dentine

AAmeloblasts no longer present
on mature tooth



PULPAL BLOOD SUPPLY

- ACapillaries

- enter/exit pulp through
apical foramen

-straight course to centre
areas of coronal pulp

- lateral branching &
extensive plexus

i
W

Resin cast of canine molar

AGOOD BLOOD SUPPLY ESSENTIAL DURING DENTINOGENESIS !
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APulp richly innervated . Predentin

A i.e. >900 fibres enter premolar

AEnter as nerve bundles thru apical foramen
A numerous lateral branches

APulp can distinguish

A pain, mechanical, thermal & tactile stimuli

Mot

ASome axons in tubules close to odontoblast
process but no junction/synaptic relationship

AFrequency & density of intratubular nerves varies
throughout tooth

A may explain differential sensitivity

ARelationship may relate to hypersensitivity



DENTAL CELLS RECOGNISE & RESPOND TO INFECTION
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Bacteriad Prime Enemy # %%

Love & Jenkinson. (2002) Invasion of dentinal tubules
by oral bacteria. Crit Rev Oral Biol Med. 13:171.

L. L', W.W.L. Hsiao?,
R. Nandakumar®, S.M. Barbuto*

Analyzing Endodontic

E.F. Mongodin?, B.). Paster?, , 1
EF. Mongodin, B Infections by'Deep Coverage
and A.F. Fouad'* Pyrosequencmg J Dent Res (2010) 89:980

M Prevotella 15% 6/7

T e e A APyrosequencing of 7 endodontic infected

W Parvimonas 5% 4/7

= rusbecenme 7 Specimens identified 179 bacterial genera in
h 0,
Saiopomum s 13 phyla
u Pseudoramibacter 3% 3/7
» Treponema 3% 5/7
Catonella 3% 4/7

= Dialster 3% 6/7 AComplex and highly diverse

The Rest 57% 7/7



IIIIIIIIII

Te Whare
NEW 2 L I

Infected
Pulp

Alnitially odontoblasts

ALater pulp core cells
- fibroblasts
- resident immune
- neuronal
- endothelial
- stem cells



