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FIGURE 9-2 Ground section of a premolar showing the distribu-
tion of cementum around the root. Increasing amounts of cemen-
tum occur around the apex.
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Comparative Relationship Between Vertebrate Hard Tissues—cont'd

Nucleated from

ENAMEL

Controversial—
Amelogenins?

Nonamelogenins?

DENTIN

Matrix vesicles then
moving mineralization
front, although
additional mechanisms
are most likely involved

FIBRILLAR CEMENTUM

Matrix vesicles then
moving mineralization
front, although

BONE

Matrix vesicles then
moving mineralization
front, although

are most likely involved

mechanisms are most
likely involved

Dentin?
Prematrix
None present; crystallites  Always present Always present; usually Present only during
abut plasma membrane very thin formative phase
of ameloblasts
Growth type
Appositional Appositional Appositional Appositional
Cells
Formative Ameloblasts very tall and Odontoblasts tall with Cementoblasts short Osteoblasts short

Microenvironment

Life span of

formative cells

thin; multiple
morphologies

Putatively sealed by
secretory and ruffle-
ended ameloblasts;
leaky relative to smooth
ended-ameloblasts

Limited to time until
crown erupts

long cytoplasmic
processes
Incomplete, leaky
junctions; cells act as
limiting membrane

For life of tooth with
gradual loss as pulp

Cells widely spaced

Probably for life of tooth

No junctions at the level
of the cell body; cells
act as limiting
membrane

Limited; associated with
appositional growth

chamber occludes phase
Maintenance None Odontoblast process Cementocytes Osteocytes
Life span of NA For life of tooth with Limited by overall Long until area of bone

maintenance

cells
Degradative

None per se; cells
secrete proteinases

gradual loss as pulp
chamber occludes

Odontoclasts

thickness of the layer

Odontoclasts/
cementoclasts

undergoes turnover

Osteoclasts (limited life
span)
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FIGURE 9-6 Light micrographs taken along the forming root in (A) a human tooth and (B) a porcine one. Epithelial rests of Malassez (ERM)
are seen close to the tooth surface. These can appear as long strands or more discrete elongated or spherical groups of cells. The size of
the cells and their staining density may vary. C, Electron micrograph of an epithelial rest. The scarcity of cytoplasmic organelles and basal
lamina (BL) surrounding it are notable. AEFC, Acellular extrinsic fiber Cb, ¢ blast; Cc, cementocyte; CIFC, cellular intrinsic
fiber cementum; Coll, collagen fibrils; PDL, periodontal ligament.
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TABLE 9-1

Some Key Molecules in the Periodontium

SUGGESTED FUNCTION RELATED TO CEMENTOGENESIS

Growth Factors

Transforming growth factor B Reported to promote cell differentiation and subsequently cementogenesis during
superfamily (including bone development and regeneration.
morphogenetic proteins)

Platelet-derived growth factor Existing data suggest that platelet-derived growth factor alone or in combination with
and insulin-like growth factor insulin-like growth factor promotes cementum formation by altering cell cycle activities.

Fibroblast growth factors Suggested roles for these factors are promoting cell proliferation and migration and also

vasculogenesis—all key events for formation and regeneration of periodontal tissues.

Adhesion Molecules

Bone sialoprotein These molecules may promote adhesion of selected cells to the newly forming root. Bone
Osteopontin sialoprotein may be involved in promoting mineralization, whereas osteopontin may regulate
the extent of crystal growth.

Epithelial/Enamel Proteins Epithelial-mesenchymal interactions may be involved in promoting follicle cells along a
cementoblast pathway.
Some epithelial molecules may promote periodontal repair directly or indirectly.

Collagens Collagens, especially types | and Ill, play key roles in regulating periodontal tissues during
development and regeneration.
In addition, type XII may assist in maintaining the periodontal ligament space versus
continuous formation of cementum.

Gla Proteins

Matrix Gla protein/Bone Gla These proteins contain y-carboxyglutamic acid, hence the name Gla proteins. Osteocalcin is a
protein (osteocalcin) marker for cells associated with mineralization—that is, osteoblasts, cementoblasts, and

odontoblasts—and is considered to be a regulator of crystal growth. It has also been
proposed to act as a hormone regulating energy metabolism through several synergistic
functions favoring pancreatic [3-cell proliferation, increasing insulin secretion (in pancreas)
and sensitivity in peripheral tissues, promoting energy expenditure (in brown adipose tissue)
and testosterone production by Leydig cells in testis. Matrix Gla protein appears to play a
significant role in preventing abnormal ectopic calcification.

Transcription Factors

Runt-related transcription factor 2 As for osteoblasts, these may be involved in cementoblast differentiation.
(Runx-2)

Osterix

Signaling Molecules

Osteoprotegerin These molecules mediate bone and root resorption by osteoclasts.

Receptor-activated NF-xB ligand

Receptor-activated NF-xB

Cementum-specific Proteins

Cementum protein 1 (Cementum- May play a role as a local regulator of cell differentiation and extracellular matrix
derived protein 23) mineralization.
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Type, Distribution, and Function of Cementum

TYPE ORIGIN OF FIBERS LOCATION FUNCTION

Acelular (primary) Extrnsic (some ntringic ibers ~ From cenvcal margintothe ~ Anchorage
initially) apical third
Celular (secondary) Intrinsic Middle to apicalthirdand ~~~ Adaptation and repair
furcations

Mixed (aternating ayers of  Intrinsic and extrinsic Apical porton and furcations  Adaptaton
acellular and celular)

Acellular afibrilar - Spurs and patches over No known function long the
enamel and dentin cementognamel junction
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Acellular afibrillar cementum
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