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Overview of dentin
(Chiego DJ. Essentials of Oral Histology and Embryology. A Clinical Approach. 2014, Chaper 8, p101.)

Dentin is the hard tissue that constitutes the body of the tooth. Dentin is a living,
sensitive tissue not normally exposed to the oral environment. Root dentin is covered
by cementum, and crown dentin is covered by enamel. Dentin, like bone, is composed
primarily of an organic matrix of collagen fibers and the mineral hydroxyapatite. It is
classified as primary, secondary, or tertiary on the basis of the time of its
development and the histologic characteristics of the tissue. Primary dentin is the
major component of the crown and root and consists of mantle dentin, globular
dentin, and circumpulpal dentin. Mantle dentin is deposited first, along the
dentinoenamel junction, in a band about 150 um wide and is mineralized by matrix
vesicles and not a mineralization front. Mantle dentin dose not contain dentin
sialoprotein (DSP) or dentin phosphoprotein (DPP) in the mineralizing extracellular
matrix. It is thought that mantle dentin is secreted by immature odontoblasts. The
collagen fibers of this dentin are larger than those of the circumpulpal dentin by zone
of disturbed dentin formation called globular dentin, which is noted because of the
spaces between the globules, termed interglobular spaces. Globular dentin is
believed to be a result of deficient mineralization. Dentin continues to form, although
the collagen fibers are smaller, until the teeth erupt and reach occlusion. As the teeth
begin to function, the dentin is termed secondary dentin. Dentin is responsive to the
environment. When caries or mechanical trauma affects the pulp, dentin is deposited
underlying that area and is termed reactionary/response, reparative, or tertiary
dentin. This dentin is deposited to protect the pulp. Bordering the pulp is predentin,
which is newly formed dentin before calcification and maturation. Predentin is
composed of 90% type I collagen fibers and 10% noncollagenous proteins, which
calcify within 24 hours as the odontoblasts deposit a new band of collagen fibers.

Like osteoblasts that form bone, the odontoblasts that form dentin lie on the surface
of the forming hard tissue. Unlike bone, the odontoblastic processes exist in tubules
and penetrate the dentin from the pulp to the dentinoenamel junction. Dentin, like
bone, is deposited by appositional growth and produces incremental lines, but unlike
bone, dentin does not remodel. In addition, a granular dentin anomaly appears along
the root surface. This anomaly may also be caused by the cementum that forms
adjacent to the root dentin during development. The odontoblasts may die because of
trauma or old age, and dead tracts then develop in dentin. The tubules may later
calcify as they fill with mineral. When this occurs, the dentin is termed sclerotic or

transparent dentin.
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Dentin
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® THAE EHER s FAGAVEE4ESS 0 FHodontoblastFTZEL o F B INEE B ReE B
PNER Y S BB 4H 8% B <7 B i HYenamel o ([REELE © dentinf(l{] {7 o BE4H4% 2 ¥
RET MBI SFFATEEZEMNE? )

® FAE RS it e FHenamel 7 & - £ A fREE AIlE FHeementum i 7 2 -

® AE N RARTE » NEBERGRT -

® DentindHiVIEIEE A ANE/INE » KBRS BESEAT KRG/ NELUERITHA -
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TS EHER (Ten Cate’s HUARES/\RiGERA > Figure 5-35, p93)
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Pattern of dentin formation
® =

1. RIS E s AR - A E e R SETIBERY N M (DIGAIA2R
FY dental papilla RG> ZR1&I0 cusp HYRHE [FIEGSHENHY U7 =) e B2
B S et B Y S ANE 58 BT -

2. e A BBV A AVE (coronal dentin) - FE-E AR
EL VA AE - AR R (RS ) A e
FAE o BBIAT R ESE B R — g — 2
HRERE e EEmMET R AE
W E - (FTAFRRGE S 2 % A GBRT R -
R FRAVBIE G AT T — B B E A SRR - )

3. B EERS AL (BAHAED functional position ) Hjj(zqﬁ 2/3 I FHRIZRL - I
B A AR IR R i R 5E A » BT DAARZRERAL/ZE open apex (W14 & B Az
B ) R IRERRA - 284 Eigtetr T Rt o /NERHIST
RN - EE—HEERA MR R RERT R - 7500
EeN T e S5 O Rbliges) MESS#E3R - IR
&SRRV (apexification) BEARZRAE K
flr (apexogenesis) {&FETTIREETT » EEVTIES
R BER 2T S| - ZERAVEIRA MRS
TR At - EARE VBRI E A ERVERE - RAE
— R EMRAERE T AREH - HIMLELE
apexification f{I apexogenesis &[G G =, -
EHVEEE foa% A A AEE » E 5o E R IUE
B R R A -

4. FIRIP RS eI -

(1) #AH :#A5%R 1I8(EHH (F9—FF) -
() TR : B3R 2-3 4F -

5. —BRAATZRCHY A REZEAR K » {2 dentin & RETZAK @ Bef& A BERERVRG IR & AT
RAEVN - RIS N A SR E VGRS - e B Mey S RaER/ )
fRETRAH - FrLUARIEH —ENREE -
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® Dentin [ J7HY4SIELEHORA, - B R
enamel HY$5{LREERIS

® IEE 38471k B ameloblastiF » 25 32
dentin MY 7% 1% At DL dentin Eb
enamel ISR -

® Dentin FY4 £ J7[af1 enamel [f]{FFH
[Z o Enamel & — E {F CIFEREHE [ F7
CBIAEAN ) BVJTIEZAEE - 1fi - dentin
S EEE (RITEN) BV REIZAE -

-

¥ e B——— ~~ : (

| S NGRS

® IihES'E (enamel organ) : FHOEEFIIEEFT
FRRCHIRELS » R R et i T -

® PR {b R RS -

® =55V HHHY enamel KE[HK - AR
PLAEE i (R — S AR (K
i) enamel matrix > E4[ 0 o

® “FRRAY S NE AT B — R - SRy
R LR A reduced enamel epithelium o
(#3E * REE HBIUEREERTAHE 2 EHIZNARE
far?)
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Dentinogenesis * FABE K

® FAE S AE LI (odontoblast) JERK 0 A AE llﬂﬂmﬂHHEF?LTQVHHT9F
WA & I EEAIAE (ectomesenchymal cell) 73 EzR » [L#EfEsr IEE 248 > F—
{# reciprocal induction HYZEFE o (3 : FREFITAREAKA reciprocal induction © )

Differentiation of odontoblast » ZFAERAIHAY b
° ﬂ%ﬁ:
1. B2 R AHREEGR ERVEY) » WIERREAIEE
2. BRI AE BRI LR AR - A AR R A I BE 4R &
(bR A G REHRE -

D

)08 00 {00@@@

Epithelial cells

20000 0000«

Dental papilla NHYAHAEED °] DA#EEE 53 {ERL odontoblast -

EigeRes
106-1-47.
I AE AR (odontoblast) JRE THIHA—HLE ?
A HiRfg B. WitkE C. SR D. TREENItE
103-1-52.
NEEIE T o RS EIE T > R RimResA s S A E AR R ?
A. HgErEREls (alkaline phosphatase )
B. MEMuERERES (acid phosphatase )
C. LA RRTB (transforming growth factor )
D. 4iifEtaZ C (cytochrome C)
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o FAERIIAALRE | A BHIMAAURE AT ERVIIRE TR AR o (e E - FAE
BRI [FhAERS B A R EIRORIAE - SALLEIE > A F B 2 R - )

FARE BRI F P& A A E
HIZIRE » 73 s DA 2% A

I. Preodontoblast

II. Secretory (437AHA)

III. Transitional (#EAIHA )

IV. Aged (resting) (ZAEHA)

Preodontoblast Secretory Transitional Aged

® A AR R4

AHAE A T B0 (plump 7588540 ~ BEREAYE > IS (E S B et g
TEf I — (4R R MRS - & F I EEES - HEAL spindle
cigar-shape FEFHHH) > 223 open-faced (4Hfi%tbis) -
FoRARIE R R ERIEETE - MifE 2Rt A NE
4 ~ SAHEE - /NEDE LUK secretory granules e
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o RIS AE B

IEE R BRA AR EL o o Ry iR 7 - QHREAZAS AT apical {Ri% -
FLEE RS - AR I E R - WEREEER D - RE N H
¥ autophagic vaculole ( 223 5 vacuole © 2538 ) - iEtb25 A IE
FJAL lysosome » & oyt 4HARIN 22 BRAVARES © (35 © lysosome /2
8 ? BER 2 )

o ELHIFAE LAY

AR/ N R - QIR 23R closed SRRE > AHEUSGELE - i
BV H s AR ACHYFE - MRERYiss e AERLHY 05 - & BT
bR T A —SLEREERZESN R R TGS

Q‘\\p\‘

fé BT

N

TEGR DT b R AHRERTEEE T - (BR A AE RRHREy ol i - gEdiiE s (i 2k
BESAE  EEEN AR BT ERE ARG R g B R HE Y
{CHYFEEEAHAE » R TR 22 b R AHRRAYRAE - T R & B 7 LAY R BE 4R T 2K -
5 BEER—A%HY odontoblast A~—4 -
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105-1-53.

ARAET A EHREAIRCL - TR IR ?

A, EFRNE AT 2o REVE E S AR T R %

B. S EHYE S A E MR E 1057 (cuboid)

C. JERRVE S A B YR - HAHE Hrgim it

D. {#EREARIEBIEFEEEH (noncollagenous matrix proteins )

Dentin formation » FABE 4R
® (i A'E (mantle dentin) FYFZALE

® TR ARE » JMNELKHE enamel Fl
cementum ° Y15 E o {FF 5 2% & mantle dentin > 1%
S HREHE Ky hyaline layer (EUJE) - [EREREY 15~20
pm e

® Mantle dentin AYEE R R A4 T 2R B R5E 271k
) odontoblast 43Ry von Korff #E4E - Lha&4ErL >~ I
BIPRRA ARE/ NERTEAE ESR > F 0.1 0.2 pm Y bt
BRI - HERDT R A8/ NEFAT - M et
DEJ FEH @ W NEFR o R A HARAEETE AAR Al
NEEEROEHE (polarized light) T~ AT 22 £ 84T 5
(birefringence) FYFRG: » 4145 FIEI © (EmATALEHE 1T
A{REEEE » Ry TR S et tifE 5 mantle dentin » {H1F S FRETEERE
{E hyaline layer » 2R B&BAEHES 7 A HVRA G > S AR e 5 ME o
REMEHERRS 711 DEJ SEATEER - FrAEREER T i0E -
BB AR S - FRDAMEG EEERAHYE R P 2AZE R > mantle dentin 20E 5 it fir— ELAE
EIAR - PSR HAEAE - )

® [[5= odontoblast B4 K » &4 uh—Lhi/ N E—RIB R - JPRK predentin

® FARIE (predentin) AYBE(LAZERS/ NAHA S AE (primary dentin) 4% -
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® E U ARE REMHI p AR SRS ~ ML S R
BEN - Gorih— GBI/ - TR
"B (matrix vesicles) °

® I FHVIE(LIF SR E P — R - B
e RAs e R ZERE 2 R I AR —
P BEE RS -

® Matrix vesicle #&H—t R IEEHRGEIHE
(EE P —EE LETFL - B e et R A
Al P RCRENRY R S -

® = - WE(bE A E/ NET G - YR
AR - EEGAETH A RIP SRR -
— A RARR GV — A $5( L -

® B SIS BN E

FIG. 9-18 Diagrammatic representation of dentin formation at successive
stages. A, Initial mantle dentin formation. Large-diameter collagen fibrils are Odontoblast 3
deposited by the odontoblast (1) in the preexisting ground substance of the

dental papilla. Mineralization is by means of matrix vesicles. B, Transition from

mantle dentin formation. The odontoblast now secretes fine-fibered collagen (1), (o
ground substance (2) and lipid (3) at the mineralization front. C, Continuing
dentinogenesis. As well as secreting collagen (1), ground substance (2), and

lipid (3) the odontoblast now also secretes intratubular dentin (4).

L SYIEIFARYE (secrete collagen) - LRI R ARAE ELIGHEK -

1
2. 53 EYE (secrete ground substance) Kz EL{RH NTRE R A4
3. 53IHE'E (secrete lipid) °
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4. 5IUNVENIFAE (secrete intratubular dentin) e

® S LIRS MURB IR AR AE RS K > T8 5 von Korff 484 > FEHE =
RIPR R PRk » BLIELEERREE E - (53 odontoblast BEfEHY A » —Lb/ NIV —AY
BIRGEMEED - W HBIRZKRAY DEJ {7 - Odontoblast #GARHE A - 4HAEAME
PR > SRR [m) S JER R e HE AR Y 29 E RISy 2e#E - RS € A enamel matrix 2
HfifEAL enamel splindle ) » AHAEANES [FIFBEFHOLALE) - A& [ process HHAFHE:
BEh (EN{&5 odontoblastic process ) ©

Pattern of mineralization > BE{LHYRIRE

® IiRE5/E (globular calcification)

1. iR
(1) &EsERfEA RN BERVEE -
(2) FEERIRY) (globular masses) °
(3) BRI R E T A —#5EY) (single calcified mass)

2. R
(1) fF mantle dentin £ /5% H, °
(2) BRI R/ N A AREHHERESRRE - $5EKAARR A R E TP RH

SR -

HH AR E I BGLE STTE R 2
fy/NE[EK (globular masses) fi H.
TR FtEaE—i -

® Z3iR$5(L (linear calcification) @ TR AE T BEREL S
® it
1. FEREESA'E (circumpulpal dentin > B[] primary dentin) & - WE{CAVHEETT
A RBRIREERIRIE A -

2. A ARERIIP EEAR E Ry ERIREEIRES L -
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Globular mineralization Linear mineralization

® SS{EHRFHEIBGINES - adtl - | @ $5{bAlm A ERT -

® JH{EIEE St R Jutm= -

® THFRIFAE (root dentin) HYFFAK :
1. R ARE BRI & S A E A SRR [ - R A E ) (e

mantle dentin B2JFEEDRYJTFEAE

2. IE L EKHEOR R R ARG F A0 o e e S e — B T B R AR TERREE - 1T

TR EHSEAT o (B 7R FERIRME » AT e A R YNEfE A mantle dentin »
EHIF R FAE 7 NERIf#E F hyaline layer o )

® TR AE! (secondary dentin) FYTEHEK :
. B4 T REYRCGETE B F A T AREREAMEE - 2R EE T Bk

1 EAE R -
AR EAY R AR B[R A S A AR > SR BEREAE N R e B B - (7
REBLUE S © AW EHRIARE > SRS )

i

® (ZIEFAE (reparative dentin) AV RL:
L B=A (EEEENE) FARE » KFEZEFEZRNGER (ORI F 7R 1E

ffE ~ BEAFE) AYRHE > BT PA g e E R eIt T -

2. WRCERZ G LR IEARRE - 25 M E AR - — R s

3.5 um WYERE -

- HIHERR SR FARE I s BB SRR
B/ NERIRSHE - AN > il AR A T REE I EEEEEN - TP F
PHASTERY osteodentin o CGEEMATEIE F &R - )

hR S = AER P SCERE (R4 - BE - F=A0) BRI EFREG L Sy E]
E (hitp://www.ads.org.tw/front/bin/ptlist.phtml?Category=274603 ) ° /N Lﬁtbﬁ)ﬁ = [EL/LH UB,‘:]’IQ_I*?B : %]J &~ REk -
ZERAARE - BAir[EE R B E E R AR A E > SUSSCE R LRI
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i
107-2-51.
REA AR A BT RAIRE » R 3a] & g ?
A. FFAVEWEH (dentin phosphoprotein) YT ECHY A AREN R e
B. AR AE I AERAIAH R e A A E A [F]
C. B b RAREI4IAE (epithelial cells of Hertwig's root sheath ) RE{RE(E RS AE LI b
D. BAN-EE R AR A R
104-2-52.
THIEREIRE A AE Z Roil - IR ?
A. TERHE TR S RS (Hertwig's epithelial root sheath )
B. FRSEEIEEEA RS
C. %5 FRIRE SRR - S AR B 1k
D. #ea A AE R RS BRI EE

FAREHER R
® ZHEY

By weight By volume

70% inorganic material | 45% inorganic material

20% organic material | 33% organic material

10% water 22% water

® FAEREM M FbE(LAVEE - B AN FEAE - TELES A - 4
HIFRF A BNy B A /IVE T B B AP B 2R AT (R SCERAEAEIR » (A
HRR R AR BIERAER Y T R AERTH AR S > SEEE—T - )

® iRy L H G E MK (hydroxyapatite) &HpY > A1 enamel FH[F]

o Sikye Bt iE s - Fil EANERIEI T AE/VE - B iR S r A
FAREIEZFRES) Z TERBEIRIRE )T - BEFEIRER » RNHHE EAYSF
MEASE(LEES - VEEE S > EEREZRENER - FARERYE Y
AILVE TR ER - SR RE A SO -

® FAERYSHEG ~ B LUK EAE NG IR o i [ — R o R

fEEL B R A ERE VAR - (BRI » A A - )

® VUFREHHARA(EERAH R © CGERBRES » B - )

Hard tissues Enamel Dentin Bone Cementum
Inorganic 96% 70% 67% 50%
Organic, water 4% 30% 33% 50%
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® FABFIEHMSIT AR

® FAREGHIME » HEE P4 ¢ HMEIENEE (HE a4 &
osteocyte > {HIFAE I EHIAVAHAE odontocyte ) ; BEE HIHISGK 248
e -

® E S ARHEEYE (remodeling) HYEES] @ BT EakE RS > 2RIV &
PEEWIRL > ZEIES] (B0 WEEAEIRERAS - SEEEN
RET O] R EatsE) - (H A E A R ER IR AR

® Pl FAEW A MEES > TR AEW T EEES B ARES
(B B 1A [EIAYBEAH AR 7E 25 - T BB B A2 B R Bt 4 4H A S R AE 4%, -

® FAEMIYIHEIR
1. EEhsE B o b
2. LEAFRIESR > W X SLRBHHER - WAE? -
3. B - B BRI E S DE HES PR AT e Ba ) -
4. FAREHIFEMAEE - DU ~ PisRoeE « SilsaE L e > A
Dl g as 2 B o2 SrilEa ! -

ERHAE 4R AT R VU S 22 o FRTE RS ERREE LT AE S - I PEEER S X 4R
ZEERER b T EIET R IHENE - FEBR 2 1% o] A FRE R B IR A E F A& -
i S BEE s i A &S - B ARIITH B e I 2R R R E - FFEH _LAT
RAEBNE 5% radiopaque » FESER | BAMNEEAITEE radiolucent » BEHFARY - BFEKNES
({ERRFEARETEE R AT 2R ERR R B A 45 v BhE MY I A hEAH AR i g is o -
W el LURTERZE o flaRiReS £ - SHE RS » 5B E AR = 1Y IR R 22 R K IU SRR
A EREENNE -

AT RER AR ER > AT A T ERRARE L - W FREEHEL AT S > FTAFAER
BROE ALK MERAEREENEE - BBEEEIE I B4 T ANEHERS - FErEEC S
e o AR AGERSEE > SERFEEN  EERE AR TG R EATE S - DUNEiskdERE
BRI T | AUEREE s ORISR - B R SPEIAREDOHE - HA e - SERER
SRS~ B ST B ST - O E B TR S S S R TR ARG » HE TR 6 - R
AR EE T RAFTRE > (R EER TS S EAE A - RO E A BB AR R SRy
(UEEEE) HE THEZE o B AEBEEEN - TS| () 5B » A R A Pt
BB %  HERIETE A « GRREE) - (5 - (BEIE) - (RYE) SHEBE - AR S susth Frsr S
SRR R HIPE T - BT 0 EIEERRAL 24 o - A B R - BRSO (EREE) (M
)~ (FREAR) ~ (CETESCER) o IRAREN T - PIRIHIE A M B o B AR AR R R IR DI R —
EEEREE A R - AR BISMIESSS  EATES - R PHIE A - DR T BE AT F
B SRR - A ASUE TEHA , TANLUSH - FEEA BB aEE T BEE - THERD - (e
40 h R EIA RO EAE R o e R (B I B RIS A B RS - () AR
T2 LRI i LB 25 24 B S o ) B LA SR o PR  SE R P S R T E A
B A R RS T B SR ) (R S AR R TSR o fF CREEE) -
(R EYIEE) thEE S A B B AL - (R o BB AR R S RIEAE TR,
R o SIRETESOE (1% ) ORI BT S BB - RSB (B5Eee) A S

B o
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B
102-1-56.
DA > B ANE NIRRT (inorganic material ) 525/ DEERT ?
A.70% B.45% C.33% D.22%

Types of dentin » FABEHIEIRE

® F/E LR AR (primary dentin)

L FAEFANEIE T S8 5 \mEATe
A AE - B ANEH A -

2. X1# Ay circumpulpal dentin > &K &
EaELE pulp BYEE -

3. Mantle dentin : f£ - AEH NG
TES BB AT & o Wi LAY =0E JE A4 5
KER—FE -

® /4 I A'E (secondary dentin)
1 R F A FRE AR F A 3
e R 0 FBA pulp B - EIMREERA
YL BRI AT - SRR )
B AHI & T TEH A BRI -
2. AR EHERENS  tA/ NEGERS  [EEE A F AL -
4 TR A A LE R A TR R A 5 R T AL e vevimnn
(sclerosis » FAE/NENTEMSLE) BBE - ™o
3. AEIRRE B AR 5345 » SRIEIH AL PRI Jowpe . o 3
4. BV » BT RS o RS4RI FT4EH dentinal tubules FLEMTI S
BRI @ ETERR KR - Secondary dentin 7 s
BLI Ve R o AT DAY T R AR
P RR Rttt o EATERIREE B tertiary dentin -

® 5 —(RIFAVHE (tertiary dentin) .
L X Ry R HEMESF A (reactive dentin) BREEMEF A |
B (reparative dentin) « CERIFELARE > REBEHRIL |

R » T @R - )
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2. N4 secondary dentin #XE—A4F &4 - tertiary dentin EZ FRHA
b - ARRIBEEGES RNE NEBE - HILBET T A E) B2
R A A INEAT S FEAY S B RE -

3. BRI H R H 5 LA AR - BT ATO4E AR S A A BH BRI RS ST -

4. HUE 15 B A 5 AR R R R EEE -

5. Wy Raig B4R - RDEE%FI2% dentinal tubules » TP —iEG 2K
PEAZAHEAYALR - BHEF T 2ERE AR R T RS AR -

6. SJEMSFAE (reactionary dentin) : Y Z B {FAEY A A4S REAHAR 2 FIREHH
RS -

7. EE M AE  (reparative dentin) : H T o3 (B HY H A A & Al A
(odontoblast-like) 7% bhir & E (53 Pz A4 - & A BE R 7B HI ISR 2
FIfE % > 47{EH odontoblasts » 7 {&FH#%E reparative dentin e

® ML AE (osteodenitn)

o EFREEMI AE R KBRS -
odontoblast ] G A 2 AR PRAY R
o DUfg s e AR M i B T — (2
P TEREIR BB 204 - 1efd oA dHREAY
FREEZ Ry g A ARG -

® 7F1 osteocyte JH{LL : osteocyte 1F#liE
bone matrix HYHEFE i H ALK

% lacunae °

Dentin

® L AHE (predentin)
' ® FARBEHIIP HGE —{EA IE Y
1EF2 > B odontoblast 43 IAEE
HE—LEASL - HETARE
KH—EAREE R BT
odontoblast FI$5 (LAY AE 2
FEH T — R e 2510
VS AVE » f 2 By predentin > £
Jutts BELRRE A E -
® FIF5 Ly S AE 2 [H IR B
® o BHAHRARYER - JEEL
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® [EEF i EH

10~50 pm » 7] BE5E/NER « (R Ry

FARE AR RIS H 58K

HIZFeaLLEs & TR T e > BT

558 4AY predentin EH
® RS ANENTER NG -

o

® {iZELFA'E (mantle dentin)

® §5{bRE TR -

® ZJRE (type lll) FH DEJ -

® n[ i {mICENER AN primary dentin 733
® JriE(HE A S EN T AE/INVE L -

o [ERENHIFAE PELESE

109-2-48.

NN RS A ?

A. BIEHTA'E (reparative dentin ) B. 4 A'E (secondary dentin )
C. =4 AE (tertiary dentin ) D. ##E T AE (mantle dentin)

2 109-2-46.

| ST SFAHIEE Cpredentin) i A1 E 2

105-1-51.

TYNTENB =4 FAE (tertiary dentin) ?

A. #5EFAYE (mantle dentin ) B. 15T AE (reparative dentin)
C. RIEMSFKE (reactive dentin ) D. EMEFAE (osteodentin )

17
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104-1-52.

THIAREEM S AE (reparative dentin) ZFUIL » {7 IERE ?

A. AEE/UAHAE (dental follicle cells ) #daid:

B. SEHIREN S AN EE

C. 4H&REE FEIRgE I AE UL 77

D. H]{RsE S BEdHH

103-2-51.

THIERAFEAESAE (primary dentin ) Bl AH (secondary dentin) Hig (LA E BLAHYHE

HIELME - (o34 1ERE ?

A. FiERE B BERS C WEHEE D. MEALLE

103-2-52.

TYNTERBHR =4 FAE (tertiary dentin) 7

A. RRJEMTA'E (reactionary dentin)  B. BMEFAE (osteodentin )

C. BT AE (peritubular dentin ) D. EEM T AVE (reparative dentin )

100-2-50.

THIAERAEL S A (secondary dentin) ZFUIL » (A EFER 2

A, FRSEEERA Brtadid

B. VB IA YL EIEL R A A E R [E

C. HBUEFA A B E AR S

D. JERGERARLLRA A E g

: RS 100-2-63, 98-1-64.

\ W T E R P ARERIR R 0 BIH PR R R TSI 2
U AL JRAESFAE (primary dentin)

‘ B. 4 A'E (secondary dentin )

C. EfETFAE (reparative dentin)

D. B AE (sclerotic dentin )

NG esei
100-1-52, 96-1-49.
E1G 14 F A E (reparative dentin Y EIHT » HAZFR & H ( collagen )L ERE[F ELE £ H (noncollagenous
matrix proteins ) 7 EHYE(L Ry ?

A IEEE  REBIE B MERE GEBE C WHSEE D WHNEE
99-2-50, 96-1-51.

EEE BT P ERE (abrasion) B - SFBEREANEELE

A. [FAEFAE (primary dentin) B, B AE (intertubular dentin )

C. St (deadtracts) D. E{EMAAE (reparative dentin )
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99-2-66.
B BEHE attrition) SLFREZAGEIAH » B FTEAHE 2 s 5 T
fe% 2

T A FUEFARHE (primary dentin)
' B. 4 A'E (secondary dentin )

C. EfETFAE (reparative dentin)

D. WA (sclerotic dentin)
96-2-53, 108-1-51.
Fed ARG MY IR 2
A. JFAETAE (primary dentin)  B. 44 A'E (secondary dentin )
C. 24 A'E (tertiary dentin)  D. {Z{§1EHFA'E (reparative dentin )
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FARBHERGERE

Dentinal tubules » JFAS/NE

k3 3 E -
D'ent|n

Dentinal tubule»

Enamel spindle
DEJ

N

Mantle dentin 4 ﬁ#ﬁ{t

Interglobular
. dentin

‘ 4
el (upula
ntin
Predentin
s oniini Dentinal tubule
Odontoblastc odontoblast process—¢)
B brocess
Odontoblast v | ; 5
process i ":‘ Pe'lodscgr:coeblasuc O
\VQ = 4 Predentin o
w’d \j"’ ) "
st '
y & Odonto "
LongltudmaPsectlon Cross section

® IAE/NE BB ANEEIGIVEIRZEM

o TFARE/NEWE S AE RAHEAYZEHE > T odontoblast process ©

® AH /J\ SRR T ARARR » TS AN E HHAZE (odontoblast process) (S
INEH e

® IABE/NEZ AR PR HEE T HIAESE -

® JAE/NERR/IH DEI EXEE fEA A A AN EINg E T EEE E S
o bt S JEEHh s E i -

101-1-49, 96-1-50.

NYERHA AERIRGL - Al I ?

A FRE/NEBRETAEL

B. HAEHIIEZER G ] S AVE SR S5

O ARNE E WS BRI IVE B AE 1722 4>t Dr. Leeuwenhoek DUBMSREIZZE] - 7E4K
#—H %1% > 1 Dr. Frankel (1835) £1 Dr. Muller (1836) i35 LLidHiy/ NE &EfEdn 4
dentinal tubule o ( S5#EE: - 3% Fealg e ARG T - T RIS DR BHERRIYER o GRS 2009; 28(10):
p20)

SFARE/INENINEY) > 1E 1841 4 > Dr. Henle S5H{E FABE/IVE FIEZ A RS REINIRSR (1w
BN G 5 T A R E R RIS Y — G 2EE)) o 1856 4F > Dr. Tomes #FHFAE/NVE
R T A IREE{FEIE A » 3BE7 odontoblastic process © (K Dr. Tomes E5E—(r8RHE T AL
JINE TR ZEfBEAFAT - At odontoblastic process Y5 Tomes’ fibril Eidentinal fibril - 1868 4F »
Dr. Boll S8 FAE/VE A E A BB 4EEE - HIL - B 1772 508 mFAE
/INEHIEIEZ 1% 0 &8 146 SERTST » A BRIEAT S/ NE A 44K ~ odontoblastic process

DU S 4 5 = FHAEEITRAT o (S - 32 Feaim B isn g - ResEs |, BEERRnEE - &
JEELFEZEL 5 2009; 28(10): p20)
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C. FrA A ANELIEZEE e £ HE A AE (peritubular dentin) FEREE
D. B B MRLZRHTE LA AN

® S EHARE/NE

° tﬁ‘?ﬁ%ﬁ%%ﬂ%&ﬁﬂﬁﬁ (primary Cu-rVe) 73F]2%§E{35? JilEE > RIS
i - s 2 - BHhHVIRRE T EFET -

® JURRHIIEIN R > B AE RIS BT ORI - NRZERZREE/N - FAE
BEIAEZ ZIPRER - BBl S B R MRV T -

® FEOFIR ~ HARKFIETIG A AR BN A/ NERF EEHS - 1
FEESHER A ] RS dh Ay 4R -

B~

| TERSFEEER (ground section) Z4HMRERIRS » FHUHPTTETE BRGNS
© BTG ?

A. ¥t (enamel rod )

B. ZFFite (enamel spindle )

| C. B KREDO% (dentinal tubule)

. p. CFAEfEI (dentinal perikymata )

® —Zih4® (secondary curvature)

EEVE T A BLNE {LRS > odontoblast process &/ /NEUIEFEIRAYAER - FF By
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secondary curvature > 5 FoREE—RRAVIGH - W RE/EA o EEHR R primary

curvature » AER/E A AL -

= A N e S
o H: ZIK FE\ /J\ = E ﬁ DEJ JZ(E’& '/ﬁ_i i}i H: % Diameter of dentinal tubule Density of dentinal tubules

Ji < BB S HI bR - DUEEFEAST A
Snoopy EBIELIE - BHEKK - ELId
R I ELE S - [RimEEE R - B
JEF - EhIEREY TR A\ )% S Eh i
Wi AA—& [Rintti s H =& -

® FAE/NENER T RER > T
DEJ & -

Near the enamel:
- about half as many of
that near the pulp

Near the pulp:
59,000 to 76,000
tubules/mm?

o TFAE VBT | F I EE > F DEJ B B > AR SRS -

{UEE > 000 ~ ZOHIEE -

® Dentinal tubules #T5FERE E{E4Y 2.4 pm o FEEAAY/INEIESEL 188 o e BT
SFEETE 59,000~76,000 FR/mm? 3 FEATHHE W RIS H 2 R—F - RN & HEZEH

/)N » {f odontoblasts HHZEFE o

® UAREINERIS Y
AL

“
S (K0 e AR
: 7,
. ).\ \. TR
J L oY . )
[ . "\ T
gﬂ&- v
5 s 0 W 3
| RSN A7

® A AR -
® FLMEL < TAIIC IV £k -
® {55 DE] HERSINTAE/INESY - 41 EEHEFT -

® RS R R o B S R A R IR A

® (LA ~ A A RHYIEE - 40 NEFTR ©

o R EIPHEEY IR EEYYE > R A/ NEN TSI ARTAE » H

IR -

22
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Q.s' % 3/ £
Longitudinal section Cross section Microorganism with stain

Bl
101-1-63, 98-1-65.
NEIAITE A A S R i S 2 IS R R I R R S 2
A. FARE/VE (dentinal tubule) B. BE{EHAE (sclerotic dentin)
C. BT A'E (peritubular dentin) D. E[HH A& (intertubular dentin )

® = HIFAE (peritubular dentin)
I EENAAE » BHIRP
HIBIE R NERVEE - $5{LIE
&5 SR D -
2. EEEEL I AEER (F0E
A AEHELAT#EE 40% ) -
3. {ERET T RERR T4 44 nm ; 7

Tubule

N _Peritubular
dentin

#T DEJ FRE4Y 750 nm © s : 4 . % "~y ety
4. SEAT S RERR - A AE/ NEFERS > FTLA peritubular dentin N & KE -

® S AE (intertubular dentin)

r

® e A E BN E T AE Z[EHY
HARE > AEH 5% E IR odontoblast
BT EY) o

o fIE AU R A - AR OSSR
DU
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2
=
FK

B
104-2-51.
TN ESH AR R R Z FAE (dentin) 7
A. ERTAE (peritubular dentin ) B. EfFAE (intertubular dentin )
C. Bk AVE (interglobular dentin) D. #¢7ZE - AE (mantle dentin)
104-1-51.
BRI AE (intertubular dentin ) £ F ZEHAR—RIBEE 44 4E (collagen fibrils ) Fif&Rl ? A. FF—
BB, 5H C. 5=HY D. FruAl
101-2-54.
TR A AE/NE (dentinal tubule ) 2Rl » fo[E EHE ?
A, FEMEER BRI B
B. SES B RREE RN TES B
C. FFRFAE/ NERH 7 2SE
D. FRAARBEHIREA T A A E R %
97-2-52.
B AE (intertubular dentin) EE IR AE (peritubular dentin ) AYHEE{E (mineralization )
FEFEZ Rt » NI fe] 2 TEAE 2
A FiERE B. BERE C WEMESE D AL

® 1H({E-AE (sclerotic dentin)

i

1. SS{LI2E B E E TS i
2. fFET A ERBILE - ARFRRBE — B
BRI F A

"‘:"‘\. .”/ [

® Sclerotic dentin = transparent dentin (z_Eﬁ U AE) = translucent dentin » [RfFAE
/INEN BB A IHEER - FrLEER 2 BUERHIR -

® isS LAY E e ZEEIBAE AT -

® IEAIRIZHE—FRAVEYIE

® [EEFHATIE Ry -

® 5 RN AR 1/3 iz (apical 1/3) > 41 E[EfG » 1E SRR 12 H 4GS g A
%% sclerotic dentin > DIz F Stz Y DEJ F1GH-EERE 2 fE -

® (L AE A LUT Sl A 2
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L A R -

2. ENIERYVERT) - (EEESFAERARL -
3. EZMER(L (diffuse mineralization) » {35 S A B MRS BAVENE

4. B ANEHRZEAT B NENYE

HRai=( -

=5 7

- NEFRCFECattrition ) g
| A TFAATE (predentin)

C. BMEFARE (osteodentin )

% (ground section ) P& 3 4 )( transmitted light )
;' FtR > Friag s 4HEREE IR R - B HRETEPTTE 2 A8 S Ry N el

B. EfEYA'E (mantle dentin )

. D. (RS AE (sclerotic dentin )

107-1-52.
WE{EFAE (sclerotic dentin) 5 B NFIA[ERL ?
A R E=52>— B. fBEifd=9>2— C.

® HKHAAHE

RET=2=2— D. FEIEH

(interglobular dentin)

® FAE FEEIKIVESL - FHRZ45E /N

BRRE SR - IR ABE LA B - §5

B/ INBR 28 B — S R S LAY S

TR A AE -

FE LS T E T DEJ /ity

s A E RG> R/ NEREAFT

Al » BBV - 5T S BEEREG 2 [y

Z2f - HplyA A S/ NEEE 52

B A B4

R 2 HERAE LU N A ETE D © 443K

D GhZ RAEF RET SR § - (E &

BATATH

KEFEF mantle dentin FI primary

dentin 7 ] » 18 /& HH S A A E Ml s

PIRBEA PTG -

EFRLAHE NG BRIE » (EA G BT A
"G/ VERYH Z?Hiﬁmi%ﬁ$¢11ﬁfﬁ%

FARENE
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109-2-49.

FARERE - HERREAUE S HEE T AT e S 2 G S R ?
A. BRI A'E (intertubular dentin )

B. BkEIZAE (interglobular dentin )

C. EFFAE (peritubular dentin )

D. B AE (sclerotic dentin )

101-2-52.

HBIERMIF AT Cinterglobular dentin) AR - FHIIFTERE 2
A, Ry bl

B. & EASFAE (peritubular dentin )

C. e NN A T AE (secondary dentin ) 3T

D. ¥ RN AE R BERE SR (chloride) Y/E
97-1-52.

AR ERE A AE (interglobular dentin) ZFU - A& IEAE ?
A R (R L&

B. B—KZ A A'E (mature dentin )

C. WRNFREEIHREIUEZ vitamin D %

D. ¥ RN AE B ES (chloride) Y/EF

26
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Incremental lines > B4: 4%

® & B AR/ NVERER -

® LRI AEMIENMER ~ GMENEAN (inward) ~ [H]
FARJTE (rootward) JJ(fH

® /B T R ARG EREE cusp #E(R - BEREE
ARG =4 o

® Incremental line of von Ebner : 455 71 K Ay & H 14
R GREE ARy BT
] © ST TR A RS S H AT R R
HEREEE - SREBIRAVRIRREY 20 pm - BEERUTR RS
&k 4 um o BFEiHRER S ER - RL
PR R/ VRS 1 pum o (RAGEET S © AR IR R
RN A A TR ? )

® FAEREI 2 FIEE AP INER A R T
s contour lines of Owen » YI/EEE R A > FEHEE
WA R PTiER ©

® EHIM R e B E 't ae e S i LIS
HIFNEIER -

i
107-1-54.
FAEHEE (organic matrix ) & HIFEEL /%D ?
A lpm B.4pum C.8um D.20pm
107-1-51.
THNaE B AVE (dentin) #4245 (incremental growth lines) ?
A. Contour lines of Owen
B. Bands of Hunter and Schreger
C. Striae of Retzius
D. von Korff's fibers
98-1-52, 96-2-52, 105-1-52.
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FAERA4R (incremental line ) %% T4/l 2
A. J7CEH4MES (Von Ebner ) 1445

B. ¥ (Retzius) Ho4E4%

C. #4458 (reversal line)

D. =4 —FEMETE (bands of Hunter and Schreger )

Neonatal line » ¥4 453

Neonatal line in dentin and enamel

® TEHEIRIHYE R AILIEEIE — R Rl TSR - T Rfr /B4R (neonatal line) - ZEHAFY

ARG R AR HBRIR RIS WAt LA TE -
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Granular layer of Tomes® » ZBIFTRLIG (rammens « s B assm

EREE T > DL “Tomes” Vs A AN ? 1 BIHSRAEANEEHTT 2 )

7

—

Granular layer
", of Tomes

_#" Dentin

‘Cementum

® ARG BN M — @GRS El& - EA{ESEIER (ground section)
FEz=R -

® JERIVIR A ASE R F AE NI HE 55 s > BRI IR A B AR AT
FIFTAEEL - A ARRHAE R AE/ IVE SRR SE - HorSA i (loop
back) HYFHS » MR EAMEF EHY air space » FEEFEABAMEE Al R T EH
(tree-top) RAYIIMNE - 40 LB -

® st CEJ A RAHYT RGN -

SHEFEERRY The Royal College of Surgeons HY4EVL FE40HFES: Dr. Tomes : ” Sir John Tomes:
Victorian Dental Pioneer” » B+ 858 » 242 FaE Z EIFARAVARIERE - —EBNINETE
HIHRAEEE RS (dental practice and qualifications ) » A8 17 T SE S B Al UEEAIRHIRE - M HAT
181543 H 21 H - 16 %5 » fiff Evesham & Thomas Smith BEETfYELHE » A4S Kings
College London FYBSELA: - TRBELAIEHA - M (HRHALGIHTT A5 - WA TSR EI = T da V) R &
EREAVEES - 2 e MIsER MRS R (B T BERLEHIHIE) 1F R AT -
fi & SEfE Kings College Hospital {£% ( Dental Surgeon) > 2 {£%( Middlesex Hospital > i {F
Marylebone # H CHYE2HT « 1F 1838 4EE] 1856 4F » fifeH T fifmam CE] Royal Society i HAE
1850 4Rl Fsbff5% & (Fellow of the Royal Society ) « - HARY 3w SR EIEE A S EAE ) o e iy B WS
is > W H BV TAMELLE: - YR —Te - @i B M SCE P “Tomes Fibrils” (On the presence
of fibrils of soft tissue in the dentinal tubules. 1856) - [H]i%F - fifth 2AEEH osteoclast HIWTZEE 2
— o [EAN o AR O AREAY ST B (87 BHREARE: cow horn forceps ) ~ iFEERE TR H IEREME
Z% TR (ivory denture )AV%ZS( dentifactor ) i fE 1860 - SeHEH “License in Dental Surgery,
LDS” » i35 e A SOEERSENES (qualified) HEEC (registration) HY A ] DMEEFEEHY
TAE - 1£ 1878 &> (Act of Parliament ) ’#7% “dentist” 12 (EFFRHI HAE R ERS LG A
HJ A (Dentists’ Register in 1878 )> 1fij Dr. Tomes &5 20557 (the first on the Dental Register when
published in 1879 ) » thit oS —7IEZAY dentist (England’s first official dentist ) - Dr. Tomes
FIEAh DFEE AR A fF 1880 4EAITT British Dental Association @ [ftT3E(FE—EHEE < AT
1886 A% LABS 1831 - it @ & S ¥ A ether 1 chloroform £y BflFEE(E HardHER 09
H— N ({EAi 1848 FF-HHARAYEE—ZE “Dental Physiology and Surgery” 1) « fifi{F. 1895 4F- » St4#
AR RKIBETWEIN B EREG H AN —FEEE > EREZE Caterham [ St. Mary’s
Church - Dr. Tomes AR HEE © “Sir John Tomes was the major 19th century figure who turned
dentistry from a trade requiring no qualifications or training, into the profession we recognize today,
with a defined course of study, professional examinations and registration, and a body with legal
standing in order to ensure standards are maintained.” o Pl F&RIELEE 5 DN RIEGEE ¢

(https://www.rcseng.ac.uk/fds/about-the-faculty/history-of-the-faculty)
(https://www.rcseng.ac.uk/museums/hunterian/exhibitions/archive/sir-john-tomes-victorian-dental-pioneer)
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108-2-52.

A— B TERTE Y AR ER Y DRSS
B 10 r (R (LD B BRI A Cinterglobular dentin) @)%
B AE (intertubular dentin )

A. OD® B. 20

C. D4 D. @D

102-1-55.

AR BRI (granular layer of Tomes) HYRGIL - "NHI{AIE IERE ?
A, H{ERESSLATER

B. FE{FEHARYCEEE (polarizing microscope ) A RERIZZE

C. BRI SENT T AE S R S SR T

D. i fEFAE

100-1-54.

NYERESBEARE (granular layer of Tomes ) ZAAI > {72 [ 2
A, BIESEERE] B, BETEREEA EEE

C. HARAREEEARE D. J&@—fdsEtE (dead tract)

Classification of dentin by patterns of development
(Modified from Avery JK, Oral Development and Histology, 2002; p173)

Structure Developmental pattern

Primary dentin Formed before root formation has been completed

Secondary dentin | Formed after root formation has been completed

. . Formed as a result of a pathologic response; may be reactionary
Tertiary dentin

or reparative

Classification of dentin by location
(Avery JK, Oral Development and Histology, 2002; p173)

Structure Location

Mantle dentin Formed initially in the crown; outer coronal dentin

) . Nearest to the pulp; formed in crown after mantle dentin
Circumpulpal dentin .
has been deposited

Found and formed within dentinal tubules; also called
Intratubular dentin . .
peritubular dentin

Intertubular dentin Found around and between dentinal tubules
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Classification of dentin by patterns of mineralization
(Modified from Avery JK, Oral Development and Histology, 2002; p173)

Structure

Location

Globular dentin

Formed from calcospherites

Interglobular dentin

Hypomineralized dentin between mantle and circumpulpal

dentin; normally only found in coronal dentin

Tomes granular layer

In the root dentin just below the cementum

Sclerotic dentin

Hypermineralized, occluding intratubular dentin

Clinical considerations about dentin pathology

® Attrition > BEFE

L ARG HE A S -

2. ARG LT REE A

3. e AL R E R I 0 > 55— R ERRR LRSS R e,
B B RHEEEESE = KHE A E -

4. FEERAVEIREERI S mEE(R  WEN « B REFRN

qﬂ%’é

v”OM

Extensive loss of coronal tooth height.

| LTegee s W ¥

A
A ﬂit‘r

ensive los of ooth heightul

(Neville BW et al., Oral and Maxillofacial (Neville BW et al., Color Atlas of Clinical Oral

Pathology, 2009; p62)

® Root dentin exposure
1. H RN ERZEEAHE A - AAE -
2. H AR e EH
Mt - EEREEGTEE  E2g
BtEE R - FAERTHE @%
FENEAZ  FAELLRAE
M~ BRURMRE - FAE WLL

Pathology, 2003; p47)

EAEBEYEREBER

by
FIGURE 13-1 Chmcal view of gingival recession. Note the difference

'[‘i% g b E/\j % ﬁ%gﬁi@%x /J\ in color between the whitish enamel and the yellowish dentin, which

has undergone additional staining due to exposure.

EHIETE  EMEREER I AEAS G EIBG R SR OIS
ﬁ%k%ﬁ%ﬁ%°

AIRE AN E

JERIURY -
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® Dental caries

I HE G AT AENE
EYUNCEVR

2. —HAE B A B B &
FAE » HHUEA RS &
# o N RNEEARESH
wya

3. H %H‘K 51y primary curvature HY45HE > 4HE A
R H ERZEFTE AT a2 B B gt
|.&ﬁ5ﬁﬁﬁ%§@fﬁé TR -

FIGURE 13-
o

® Dentin hypersensitivity
I FAREHRIEENN T ANEHIREE - 5T
R E G A R EE > WgE - B

STIMULATION

=|  Exposed dentin
i~ FERZME - R ~ VAR S BN ERE Y [ o e
N = ey dentinal fluid
;SEH: * 1%)5'% H: F‘%E%W%F ° N Srgzr;tsosblasﬁc

2. THIDRZE T [ AR S
SE{ls » 0B KoK+ HEBRIRI - AR T R R
LB, » AIEE - FR MRS -
S P -

3. BIRESURAGIEOR BB TR RELL b |

4. e I AVEIVE hEGARRR ORI - oo iy S o b

which is then transmitted to the nerves associated with the odonto-
blast cell bodies in the pulp tissue.

Possible nerve
location
Odontoblast cell
body in pulp
tissue
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BENE

1.

10.

{f/Z/2 mantle dentin ? HHIRAE S EEAVAE SR 2 ZLATERZL 2 A (TR
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Name:

Dentin and Pulp

Complete the crossword below (desighed by Yu CH, CSMU)

1

10
Created with TheTeachersCorner.net
Across Down
4. Accentuated contour lines in dentin resulting 1. Thick fibers of type III collagen running between
from disturbances in mineralization. adjacent odontoblasts and inserting into mantle
7. The popular theory that explains the mechanism dentin.

by which tooth sensitivity is perceived.

2. Incremental lines occurring at five-day intervals

8. The initial unmineralized matrix deposited by during dentin formation.

odontoblasts.

3. Dentin formed in response to a pulp exposure.

9. The outermost layer of dentin found in crown 5. The cells responsible for the synthesis and

region adjacent to the DEJ.

10. A bone-like dentin structure that includes

osteocytes within lacunae.

secretion of the dentin extracellular matrix
proteins.

6. The name of the network of subodontoblastic
nerves.
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Dentin and Pulp

Word Search (designed by Yu CH, CSMU)
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circumpulpal raschkow interglobular

tertiary hydrodynamic mantle

denticle osteodentin sclerotic

reparative
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