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$1% (enamel) W 2 T FERER AN —BEALN. T WTKALIEL 2mm, B&F
) Ak L 2. Sram, [f) S0 U2 i 22 1 B SMR I ERE A, TR
5 Rl A LR A R (5 T T S R B 5 AR AR, R BB A B 22
AR A E T TR L . FLFRUER LR e TS, SR AL A

— 3 L 4

il R AR R B AR

HhR T TCAL 5 AR 96%6~97% EE R A (Ca) B (P B TR A ik
R B RS A R AR LT IR [ Can (PO (OHD, ] fhfA, &
#ke% HOOr WIAEMBEK A ik, MBEHESH & Cl~, Na*y Mgty 8Pty Zof
Pht SZuRonE, FHAEIE Ca 23, [ERURKBERA RAAGEHAEARE. T F RFE,
EREIRA AR RS = A AR R, REtEhng, PRI TGS T X RRAHETTRE ) .

EHHANY 5 BEROAE 1%, MRS EREAEEAMEEA
(amelogenins) . JERIFEEH (non-amelogenins) MEEM (proteinases) =Kk,

Bl EUE SRR . SR AT T FOEE R - REEEAEN, EREAE
Wk 90%, EEMET RAEBR, AR R AT K

efh EE AAQFEMEE (enamelin), BB E B (ameloblastin) Ffli A& A
(tuftelin) %, EHBBEKAAMRBIMFEME. K& 1 AETE BT 40 0 3 2 R
HORERY . BNGIRAL, BRI VA A K BER .

1



F—kR B AR

FEFRECAMAUIESEEAM (metalloproteinases) 2 &M% B (serine
proteinases) %, FEZSS5MFEREAMIEMEEASWNEWBGSE, MLZEREN
it 32 2 e R TR R R AR 2 (R AR R . Rl R AR B — 25 A K Bt s ]

. ERSEER

(—) fad

MHEEREARKEREH, EEMRTAER, REMBRLEN AT LR, £EW
b, FlAE R A A B R, BAEPIR; EFEE, MEH LR 2K
Ko FAEERE 1/38H, MW 2/35 M, EFNERFRARESME AR, K
Z R (gnarled enamel)

R EAR P2 4~6pm, YA AT WA MU I BR AR S0, BES0 Al HRE BS 24 pm,
SR A F IR ARENOTIRA X, BHmEankR, sEWEERneg, 54
ERE . BRELBH—NRAKMETR. LHWRAmmE, BRSFH M. 8
FiliiE DA Sk B AR IE N HES

BB, RikEh 2 —EH5 0 m R AR SEER. SEFE% 40~90nm, &
%) 20~30nm, KEEFE 160~1000nm Z[A], X6 FRIERAE LB EAEATHES . S8
K (CHD AT TR R, TSR B shnt, SR Rl ER W 2 w5 K
B—AE, ZEMC SMEKME 65°~70° s, 78— MRk B S54RI LAY
PILH AR AC AL 2 IS 2R RO TE T ROMIBR, FROVRIAE IR, #4807 Rl Sk 300 98 B
IOERA S, BIFTIBRIRIAER (enamel rod sheath),

(D) mES18%

PSS ST YN 1] B Fr i, AT 0L 98 BE R i B RS AR A1, A ZERR N 4/5
b, BRSO AA BE AT B R AR AR AL, X EEBA R AR AR M ME R MR (Schreger line).,
32 R TR R A HES 1) SR T R AR AT IR AR .

(=) TTRERR

VR F A R B ST U R . 280 F e F R 2 30pum B RlR Y B AR R
HEE5H, SR EATHES], R TRAER R (rodless enamel), 37 Ffh 7 A< i A kb
> ] BB AR A M 7E B 4 AR T B FE BT (Tomes processes) MRIE L %
JZ # TCRbAE b B T BB BUR 40 0 43 006 16 Bh 45 1 R SRR 2B 48 T B

(P0) MRLEKLZ (incremental line of enamel)

NFRW KL (lines of Retzius), 5SS BRI EE H i, MR 2HEBE, EHH
BE R B PRI R IVEHES ISR T 4R, IR F HAb B R AT, EMER T, A KRER
OFRRHRS . Aol 5 S P 0 A B R B AR BT TR AR A B Rk . L R R B R R R
AT,

T ME—EEFWER L, BRL—FMENERSE. RO TAFMEEBET
IR BT RG L, AR F/ANILBAEUE. SNLHAEE, i THRERESR
WAL, IR A E — 2B TR, SR E MH AL (neonatal line),

(Fa) ¥btR (enamel lamella)

Fit e — M ESCREW, EETFE, SEIEEMBRA, SUARETARAE,



55 FAAEAR

EEMBFAFEN, BHUESNEREW. TRREAEMBRAFTN, LR
HI| f B AE AL BRIk 25 R R A B IR AR S R . AR RS AL, FEAKE
MR EA.

RN SEBRZAENY, WTRNBBUREEANSRR. RIS IR A& B
RORAR, REEZBAFERE . B4 RKSHERRRTERN, T E AT LAEMER 5 Ytk
FIUTRR T & A B

(FX) ¥9A (enamel tuft)

AR A RN F A B 5L F Rl O M EOF, BEMR, HE R R R R A
1/5~1/4, RAAJR—ER00 P05 25 1M 28 1 5 BoRE o 8 v 14 el R A2 A () S T B AR ) 7 [ B
BERSERANRER.

(15) ##8 (enamel spindle) '

TR TR F A A2 AL i ERR G54, AR E W . HOE RS BT AR
290 L 4 228 400 A i K 2 o R BR A R A R AE R TR R R

(\) BFERFR

FEMTAROZAAR—KHEHLE, MiRAFES/NIUELAMHET R, W =4E0 B
¥E, MFAFHA (enamelo-dentinal junction) J&HFIF L% EHRE MR UL /M
R, /NEIZER AR, 1M -5 AU A R R TR A A

= s KB X

, BEEERS RO, A ML) 2k A il JOR T {6 R 2B €7 A S T o, Rl A D
%5, WIFBERAEINGE, RFRAOIRIEPR R BIRNE, RhBR R IER KGR, ANIKR
&, FAElE, H3.

I R b % P AL SR TR R RS i R A . BORBR IR T ABEIRA ik, 5
HCO,™ #1 OH™ & &4 B, (R RIALMASERTARE, AT AT 5 350 5 4 0 8
REST

TERR IR AT, A/ S BRAN AR, S, XSREIERA—, REHE
Wik, BHBE, FHERFREE/NER, REARRMERER. R0 ERRFEE—
K 15~T75um, REEHHETRA, T RBRZE N 4B F R YR B 5 i B TR 5 1
W, R RCIER IR &AL, H—ERANE, NRREGERY R, B R T
BREdY, XHERTBIA — S . BEEFERIOMK, SRATTEHE, AN
RERBBET TR,

ettt HEs ) 7 R AT SRR R AO BT VIR EE , MHRAT AR SR . FAREH T
B, M AR R SR A HES 1 B TENRIT IR G H AR, ANEARERES
AR X RS R, BNFEE Y FZE AR, XRETE s KR SR, R
NG FERGE, FIRGKRE. ‘

bR R T AR R M R E AT IR A . A BR BV P R L B BORG [E AT E R A
TR I R o Rl S TC AL A0 T A AR T T A e S R R RELRE R T, DA 27 .
5 5 T FO O -5 e A SR A RO HER [0 56, BRI, ZEX ORAE R, LR 1T
FRPMAL PRI , N X 3 K ER PR [A] .



F—R B AR

=3 ok R

FARR (dentin) JEMILF EARAMEH L, 5B 1 7 55 R 5 AR 8 35 258 B R
A B R B BR W S R . AR B FH MR KA MG EWFEVIRR,
WA T - TAEE S (pulpo-dentinal complex).

—. B {4 & %

FAFRARERE LLRBIC, WEHSRE. FAREA —EREeE, R hEmhs w
RIRHBRIR ML T RIFMEZ MG . BT AARRHALALEWHN 2L, AmES RIFMEERE
71, HEBMBHUARE PO ITFZREMBFAIBRATAR, HXIPA HSEEN
0%, BHHIH 20%, KK 10%. TP FERBEIKA M, EEMBESRAD, mS5E
MFBFEPHMEM. AT, RFEEA (GENBRFEER) 45 18%, WIAMNEAEF
A FHEEREE H (dentin sialophosphoproteins) (& F AR E A M A LRFEREEH) . T4
JFEIEFEEM 1 (dentin matrix protein 1) DAL HE (glycosaminoglycans) %%,

=, BAFRR

(—) FAFHE/NE (dentinal tubule)

FAR/NE N ET A RS ENEREN, THRALBMRT A RAMER. FA
/NG B S RERTE [ Rl BT A R R R O R EES . TR RIS RARRENE R E, MAET
BB R “~” B, EFHEwOT BRI E. MEETHE-WEH, BERY
3~4pm, EREALN 1pm, HHAFIR G, B A 5 6 8 00 00 3 1 4 67 T AR
WINEBHZ AR 4:1,

FAJR/INE B S 0] R, Yﬁﬁﬁﬂjﬁgﬂﬂi‘i, I 5 R /ANVE # M 32 B AEWY)
o FRIBAAB/NER S SEHE EHRE Z .

(D) RAFARRMBIBZEEE (odontoblastic process)

L 7 J5 40 L S A R R T A SR A B B SRR 5% A AL FRERS R T A, 28 5F
K REHES] . AR EE AT AT NEN, BNTRP A8/ A NE
B2, FS5MIERIRE S ZAHBRER .

MERHASTYRL, FEEHME (HRY 20~25nm) K% (HRZA5~7nm)
DA — e gk, (B LRI/ N, T OB RPN B

R AR 5 40 i 2 R A 2 A iR /N Z (B — /N ZS B, R A B SF A i 4 L 2 R ] iR
(periodontoblastic space) . [EIBRAEHLBM PO BAIY, BRI RKBRY R FE
ik .

FARF/NEWNEER A —ZHA VU, FRAMRKMR (lamina limitans) , FH B
I LHE (glycosaminoglycans) , AJ 5 MPH L FARF/NET L.

(=) MiaEmR

IF A J5 A4 40 18] R KR 43 A Ak R, Hrh A AN BRI AR 4, EEN T B
Ji. FHEMHS RS 5 FAR/NEEE NS5 RE AT, BHIZS SR,



25 FAREAR

o1 ] B R BB K A AR R LR B P N, K2 20~100nm,  $§ 2~35nm, ZEPHIR
BAR, TIBRTFRRA, HKMSRESG4EF1T.

FARFRRTIFA RSN, FER R XIS E 2 7 A &R E AR

1. BAFARE (peritubular dentin)  JEEENER I A i (B8 I B8 F BF, W) 9 88 3 AL
FFEERF AR AR ERAE RS HEAB AR, BRRHERAT, RAERTAR,
CHBRFA R/, ERTAETEER, FBRESYER D,

2. B FAME (intertubular dentin) M FERFAFTZE. HANBRFELF4ERZL,
BA bR BREEH, BS/MNEENRZEHS], H5/MERE, Hy B8R A
AR .

3. BREIZFAR (interglobular dentin) F4sfRA)E51 EERBRIEL L, HREZH
FE/NRBEA TR . EF AR Bat, 555/NaRZ ]38 B — Lo R s 1L M IRl i, ok
BEALE ISFR M ERIBL AR, HAp A FAR/MEES, ERAERTARSH. %
WFFERERE T A RALL . EFRERES A, KA. BERRN, Hia%Z2M
¥, TRARFZHEERRIEZ M2 BR .

4. K2R (incremental line) XD « BRAFW (von Ebner) £k, B—E5FARMR
INERBEBE KL, BERRTARRN R E IR R AR . F AR
SRR R T A R RO 8RB ARBRERTT. A RKEA RN E R SR T A
RUTRREIERE, 248 4~8um, WA F WEE B EER, WP RMERERKL, FIRVER
Xk (Owen line), TEIAFME—EEF, HFAFUHEMSERT HAER, TR
FiliE, MEZRA —-FHBRERSE, BFEL.

5. FEUTBURIRE (Tomes granular layer)  FFUAFEE I, RIFAFEHZEHIA
A — B BRCR A RTLK , FRICEIBRLE . A AN 2R 24 5 40 g 28 e AR U ) i
K, BOMARSHHEEG WA NARERT AR

6. BIAFAE (predentin)  FAFKIIYBE—FFHLRR, BT A< 5408 70
EFEFH—FRETH. B TIFERE—EPRAELR, Bk, AR
F AR Z B ERE — B MR AR T A RAEE , BRI AR . AT A — R
10~12pum, REZRETRIEFERE WF HF AL B2, B LUETE B RT3 A
Ja .

EABERT, HIAFERRABOARR, aPERSREEETF AR (primary
dentin) FIZkEM:F A (secondary dentin),

BEERUEFAFRREFEEIBPEROFARRE, CHERT FARRKER. RELR
HEREMBEMT RN — BRI AR, HEFRRRL 4 £ 2 R e 2 LB BT A
FRAIMIAT IR R K (Korff) 444k, BEIRL4ERHES) 5/NEFAT, BT 2IHARF KIS
W, ZEEIPHEHREFAE (mantle dentin), FEZ 15~ 20pum; 7ER I EREHRE
(hyaline layer), JE#] 5~ 10pm, 755 4 5 #1135 B 2 4 0 B9 2F A 5 R 88 A 5F A I
(circumpulpal dentin) .

HREFEFRRIETEEERRIEBE, —EPRERWIE RN T AT %
P F A REEA R bR —Fh T AR A R s, HE SRR . B TR AN
Wi E, BEES4E/DN, R AR ER N HON B R ERERA, 45 RE4k %k



2R B AR

YA BUNETT TR R KT > (5 58 R 3 S T JRU S e o A4 o 2 1A B @ 1 4
R BEMTARFRRTF AR ERE, EES LI HERLS,
PEF R I TR H0 A 2k 2% 5F 2 IR L QB (L,

= FERRM R ST

MELE . Fl >F S5 AL AR A T v R F AR PR AU BB, FRONBEIR (abrasion,
attrition) , FEBWTFAEF FIRB NG, 45 18 H2 i 25 0B AN ZF 030, R o S0 140 B 4 R
B, BN BLRGIIR (wedge shaped defect), &4 FFREALMNE, 7] 15 R F
RGN, B TFE T AREARNEET ARG AR, FHi, TER—
RIBA (O RN, XEBE R SBEEUETRFEOER, HasEFA
JB/INGEE T O A R IR e — 2R B kR

(—) BEMSFAR (reparative dentin)

BEMFRFEWIRE =P F A (tertiary dentin) 57 i HF A (reaction
dentin) . RHFRTE B . Mol BE5EZHIAN, FLESFARER, R A
FRANMESZ BIRRBERSF ORI, HFB R, FRORBEMAIMEIM TR 6 3%AL, W
ARAE T AR MA T 234 K BT A SR A0 M, 15 97 T B 4 J0 F 745 I35 40— 2 2 R 43 - A e
B, S, BRBETFAR. BE%FAR D FAF/NEHOEERK®LD, 6
B/ANEHB S, EENSOBNERA GG, B TR EFAR/INEES, K
I, B ST A A UTARAE 32 R T A /N IR RO BRI . 85 A R 5 R e
TFA Rk K T A R 2 6] — 4 B BRIR I T4

FEE RS A B0 SO R P U A R 40 M e T AR SR T R, LU
AMAEYE, TEZALIEE AR, REBEEBHS, MR HEREF AT (osteodentin)

(Z) BOBF AR (transparent dentin)

B TF A o SRR A BEALME P AR (sclerotic dentin) , - 22 i 76 5% 51| BE S AR 218 %
JRREERIEE . BT IR E T A RS, ] 5T A RN R F A R R R
AR, BRERT WERVIET LS/, XREATRE ISR R B A T B8, [
B, HERRBR AT A, T HMVE AR B R IR B A B AR,
MERE i B 2 EVRTRRZ B F A%,

(=) %X (dead tract)

FEIX IR IF R B | R o s 5 0 1 R /N 1 0 B 4 i 2 6 3 o
YL SR, NENFERE IR, LB TN, XBATFEARDRE, HRNEK, KX
AR BE AR . W LT RN, FiZa T A R MM . 36X 098 %% A B o
AR FEISE,  HOUT v ) °T 004G 2 e R A R

M, HESHRER

FAFRINFAN . BRI 5RO S 5 B Al TR A o S
REAL T MURE . TG T 0 v L (BRI, B A 2 A% R v i 2849 8 L o S
—. HERE, Eﬁu%ﬂ‘ﬂilﬁfﬂﬁﬁﬂ‘%ﬁﬂﬁﬁ“kﬂ‘ﬂiﬁqﬂEﬁﬁ‘ﬂiﬁéﬂw@%@ﬂ@B‘Jlﬂw
FMBLRAFAE . KT FAR TR A8 T 5120



