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F1 I (enameD) HE B T A ERRE R —EREAR . EUVFRIERLEL 2mm, B 6 F
RALBL 2. 5mm, B FEHNBHERE., MMM ELEARREE, 7 HBEERR , fFE
ER, HEBTARNREAHEINRERE A7 BRI, WHAEWHEZ, F ARSI GG
BRMEA AR, FMET AREHREF K %2186,

CHE AR KR

R AR R HA,

FEP VY S RERP 96%~97%, TEHR-&H(C2T) B (P OETFHBEKRA Rk Ff
BHMBERSE SRS, R SEMEMUTEBEKA (Ca (PO (O, 14, EEHEE
HCO; My iBs ik ik, BiRPREHE — O Nat Mg?™ S22t |\ PY SRR, H
7E Cat 2343, AR BEIR A SRR B ARRE . T F A7REE, B IR A RIS =A%
AR, BBt eE , TSR T X BRAREIRE S .

MEFPHWANY SRAEENAD 1%. MAAKIEREOETEAMEERA
(amelogenins) - 3E%H &% £ (non-amelogenins) Fi 3 {1 #§ (proteinases) = K¥K.

BB e SRR SRR K R VR L A EEER, EMBRE o WA
90% , FEA T SRR, BRI R P EAH K.

Rl B 1 B ER7E 1 (enamelin) . BRI % I (ameloblastin) IR AE H (wftelin) %, E5
BRKA GRS, %8 AEE TR R RS SRR A SR, B
1R 3 SRR B VAT R A K YE A .

HERER E@@,}ﬁﬁz J& 7 19 B (metalloproteinases) F1 22 & R & {1 (serine proteinases) &F,
FES SREE A SRRSO MBS KB 5 B, T 2 SRR F e AR BRI
R 2 6] AR R B VR R — A KRR ],

1



D BB EERHER e
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RAE KRR, EAMBR T ARR, BEMALEMA T REH. B0, Mkl
R AR AL B VSRR b, E NIRRT R, MR HES LR 2K PR AR R E 1/3
B, WK 2/3 T, EF WERFRELST M E NP S, FROVLRM (gnarled enamel) .

FAE BB R 4~6pum, YAHIHE BT A HLE (6] FR BB 80, B L Z Rl W BE B A 4pm, S
FETHEEFRTEENITREX. BHE2a80R, EENEERAE,. 7 —NERE. &
KE LB — N BT . LIRSS T 7, BT F . HEEERAE Lk B AR
X HEF .

B R, Rl 2 — EHE T AR ABRAER SR A . BEEY 40~90nm, 420~
30nm, K BEFE 160~1 000nm Z[A], XA ARTERAE LI EARTATHES . EMNRNKECH#DF1T
TREE A K, TS B 3t , Sk KR ERRAZS S KR —AE, ZRHE SRR
BE 65°~T0BFist. ZE— R RER SARAPRIAE LA R E R B EAFTHIETE T
PRI TR SRRt P B A0 R T R SRR R IR BGZLSRE» BB UE il 8 Cenamnel rod sheath)

(D) BB

FEE BT VREE S 1 B BB, BT U S5 BE R 45 10 B S AR RD Y , 40 AR ZE R B PN 4/5 AL, B
NG S48 B T {8 B B 2 A AR 1k , 53 4 B I R M M TE #S 2R (Schreger line) . 32 iy TR
PE B RAE HEF 7 [ AR T 7 AR BT OB BE A .

(=) TR

TR A R R R AT R R . SEELF ME T RBY 30um BHRNEABIMES
9, SRR E AT HES B 0 TR R R (rodless enamel) . 2 THHEF A A VT BB R Uk
SR B ) 4 W R A S 88307 28 (Tomes processes) i3RI AL ; i 42 /2 i Fo ML flt 5 T BB R AL
e 40 B I T B 45 Lk R FR AT SR 4 BB

(P0) FhFRLEICL (incremental line of enamel)

NFRB R4k (lines of Retzius) &AE S MR R 56T, W B RE €. E#FU%H‘EPB‘JEF
S B HF TR, BT T £ 4T . TERE A, A REEFRLH ARHEF , ol
FE B 2 RO BT R TRk . SRS ANIAI R R & B RBUE AL T AN

AFME—EETRER L ER—AMENERR. XEH FRF B —EE T iR
IRV TRILE, BTN LA, S/NLmASE, H FHERE RN, X
WO MRR AT —EZRTH;, SRR R BT 4 2R (neonatal line),

(B) iE(enamel lamelia)

T — ARG, B E T, SUF I TERME N, BOARR T A RS, EEMHBTA
B, B A WM SRR . AT RERTER BRI, FuehiAEHES) 2RI AL B 2 SR T
B RS R, M BERELAS FEAREMEER.

R P S EBLE Y, TR HBERER AR 1 ) 7 B VA JER S B I 4 T )
W, BiE R BN FEE. ERAESERRELEN, T EL 0 BT LA B eV 3k B9 LR T
HEy L.

(73) M (enamel tuft)

*ﬁi}i\;@E%Jﬁﬂ:ﬂiﬁﬁﬁﬂﬂ‘%ﬁﬁrﬁlﬁ}?,%ﬁJi.\R,E%E%%%JﬁEEB‘H/SNl/%



-------------------------------------------------------------------------------------------------------------------- $—% FHaAM- 3

RN B9 bR ZME A2 BN R WA EAR R EAAF T M EEE YRR A
RER.

(C) FEh#8(enamel spindie)

TR A TRUR T AR RN IR, TR RERE 2 0L, HIE RS 5T 4 F 4 i
ISR 2 B v B R SF i et B o A R RV BB AE R R AR Ok

(\) BFERFR

MR T ARNLZRARNE—FEL, TEHTFE/NUBSHETR. AS%NBEERE,
Fh 2F 2 B i (enamelo-dentinal junction) & HFF £ £ B E R BISRIE /N M4 5L, 7N U2 1 2F
75 , 11 M 5 R AR B A R B R T S Y& .

=R B X

a8 B G 1 , A LA S5 B0 ARl B TS B0 € A TR B 2 A F o R BB R . i oF
BER A IRFE , Bl S AR o — 2D 2 U ma , BH BT R 2 IEF OB B IR PR, AR 55 34 .

WK EFRABAYRBGT AR RE, XEEARBEFHABRKGRET. HS
HCO, ™ fl OH™ % &4 B ¥k , (RGBS 78 0 RRE , AT A3 3Rt BRI SR RE 1

FERR MRS, A /MR BRI R B . BIEW, X SR RA —, RE AT
K. AHRER, FRUERPRFODRKR, BEAEMBERE. RENOERRFEE —&
K 15~T5um, RENBEEHEA, AT HRBRBEANAFHANBTYRERSHBETA S HEHE,
W BB R AL, H— B R LR, WRKRERBY R, Nt 205X & m
W HBR TN A — B . MEFERIEEK, ARRWTEHRE V. ZRGBNEZER
wHET TR

R HES 77 AT SRR TR AU BY LISREE , PEIRET A BB R . FoRMHINTE B ROR R ,
HH7 AR B SR RES 7 0 — 3. FEVRYT I B A TR AT, R AR B Ok R ST AR B SR Y
B , HN RS YT 2 E e, XA RS ER, E R RN ERNE, SR
BkRE

B PR 7 T AR T R N R AT AR 46 A 1 B 284 00 o DAY U I o SRR BT AT A B B 2B 3R
S ict R o B R TE LB I A 40 W T T e R P MR 2 T LA MBI 6207 . B R 3R T 1Y
VAR S RAE A SR B HER O 58 2%, BRI, E X TORIAL BB, SR FL T BEAT IR DAL SR, NCIE
A IE R k1]

=% F X &

E‘ﬁlﬁ(demin)%ﬁgﬁiﬂ:iﬁiﬂﬁﬁéﬂ%ﬂyﬁ%ﬁ%@ﬁ%%ﬁﬁ*ﬁ%%%%%ﬁe FAR
BRI TS . FARMFEEH THEMREEMINME EMOBEDXRR, BEHRAT
BS-F A5 5K (pulpo-dentinal complex),

—. B 1

A R R HORR AR, HO B AR RS . A TR R — o s, BRI D BB T 5 B A Rl B
BT BIFAE MR, BT FARASSHIETUE, ETRA BTSSRI, A0
RS RS SR T B AT AR, HTHA S EREK 70X, AR 2026,7K
H10%. TAYEEHNBEIRE Sk, EHRE TR/, TS SR B R RAaN. AUTh, B



T T

FEAEER I MBRFRES A S 18%, lIMNAE F 4 HHEBEE (i (dentin sialophosphoproteins)
(HEFAFHREAMTAREER) I A HEMRE A 1(dentin matrix protein 1) L R & E LW
(glycosaminoglycans) %5,

. HBUARRR

(=) FEF/NE (dentinal tubule)

FEF/NENR BT RAREENEREH, RBHEARABCT AR MMER, TR/
B AT ERE MRS ARRAERS RIS, EFRBEBER/MNERE, METFHEHBNUG
M2~ LA mARARF m . ML —IwmEH, HRA3~4um, ERELLH
1pm, BHEFIR B . B A R E M AL RE S R ERN/MIBE Z AR 4:1,

FAF/MVE B T BEsH R R, g HiF SN H58E/MENMZXEEYE . iR
WIAF/NER S B REREE.

(Z) BFARREBIEZRE (odontoblastic process)

SR 2 I 400 D 28 e R OF 2 O 44 B A DR O, A AR ST T BB B SR A< R, RS LR
HeP . BRI A FMARERMATERF/NERN  BMIBRP S H AN HANERS XN, I
H5EBRR R KR .

MR BN EYRD, TEHEHE (HRBRYH 20~25nm) B2z (HZA5~Tnm) P K —i
Bk, 8 WAV, T AR M

AR A 40 i 58 A A0 25 A5 N 22 TRVR — /N B A5 B, BR Ol BT A T 40 T 2 R 1) B
(periodontoblastic space) . [EBEASTHLRASBEVY . BRI F R FEL A EEG .

FA /NG B PR — B T A HLBE, AR OV PR ®il R (lamina limitans) , &4 8 & &
%4 (glycosaminoglycans) , A &5 FIBEL LE P A< B/DER L.

(=) M\ER _

ZF2 J5 BA) 40 J JB JBR RCER Ay AL B TR R R A /N B SR AT A, O T BRSP4
BHER R4 5 F A BR/NVE T E W S5 F RE AT, AR MAR .

o8 i 1) 5 o B B IR A S A EE B B R B9 /D, 1 4 20~100nm, FE 2~ 35nm, 24T REARR .,
VIRTERN, KK SBRIRA 417,

FAROT AL SN, AR KBS E R E R A ERENZR.

1. A F AR (peritubular dentin)  JEEEWEE T A< SR B BE S BE i, vl s LRI 48
R A RS WA R S EABAAR, BINEHEEH, FRVE R AR, BB AR
NS, BRAFARTAREER, SREAEHRL.

2. %A 4 (intertubular dentin) (I FERFARFRZE ., HARRAERS, E5 L
3 1 BB EER, BL/MERERRSAHN, H 5/MERE, KT hBER T A RIK.

3. BRIAIF AR (interglobular dentin)  FARMSL EERRIBSL, IR BHEE/DREE
TR, TET AR BT, 45 F/ ek )it B — e R A A5 L B 1) B, SR 54 B X PR AT 3K I6]
AR, Ve A R/NG @ AR E ER T A RSN, FELTFFEREMETSRT
A, VTR RN JEAREN B4 2 N R R S MBI IE Z B B ZS B

4. H:H 28 (incremental line) XFKYG « A4 (Von Ebner) 4R, B— B 5F AR/ EE
BHEEKEL . CERTARKEE A EERE AR T BREE R TR KR
R AR AT A s R EHAT. ERKE TEEKE RN SR TR RITRNERE, 4



--------------------------------------------------------------------------------------------- o .-

N 4~8um. WMEFHIEERIER, NI BN E A LR, BBk A RKSCLE (Owen line) . 7EFLEF
M — BB, KA ARt E BT B AR TF A, B2 AE—&H BN
R, BNE LR,

5. FLHBBURLZ (Tomes granular layer)  SFYASIEE H- o , AR %R 2 s B 2 19 P A —
BERRCR ARG ALK FRICIHTERZ . B AN BT AR ARSI A, 5 A
HE TG WA NAK R R L3,

6. B AN (predentin)  ZFA AT R —B 602 , BN B 2% 5 40 e 43 WA L J 3
BB RAET . BT AR — 4 P IR R TETE AL, BRI , 76 B A S 40 B RO Ak 3 A 5 =2 [
BREA— BRI T A R, R T AR, B4 F— e 10~12um, &F
SR RIEER B WTF T A B RIE B UARTE AT I TR R R E 5.

FEAEIEOLT , He S AR JRE R 0 S [/, FT 68 34 4 IR 4% 5F A8 R (primary dentin) 1
Bk B M IF 45 i (secondary dentin) .

FEERUEFARRET EEABFERANT AR, EHR T FAFN EE. REBR
WESEMBEMTERN —-BREEETAR, HERBIES % FE N RELIMMEBRF &
B4 M5 I IR R R (KorfD G 4, R IR A M HES 5/ NS 24T, B FTERAR S,
TE 5 3 R B 4 i (mantle dentin) , 2 15~20pm; 7FEAR & R % B )2 (hyaline layer) , B
Yy 5~10um, 757 #0137 B 2 09 D & 5F 4 SR BR 88 Al F 4K i C circumpulpal dentin) ,

BT AFRRETRE ZRRIIBRGE, —EF PSSR R FA R, 58T
A RAEA BT bR — R A B A 3 i el , HOBE R EE S48 . B T8 B F A R e 2, 2
FEE4R /N o A8 B 2 I 40 R R 2 R A L S B S A SR T (A 5 465 BTG L A 4k S M o A B/ N i T
HMEKY ST REHTEROEEETARZAE —HBNSRE., %5 TFARE
BT ARREANBERE, BES MR ESHGHFARES, FEETMETET b, 3 AR
FR 4k M 5T A< i LU BE A R

=. TR P

WELUGS . R S S ATL AR P 2 88 0 VT 3 I 2 A JB 4 4 A B4R , Rl B8 38 (abrasion, attrition) , &
BN TFEFFRENG S EmEA S BRI B, BTSSR 28, sk Bk s
#i (wedge shaped defect) , B4 FHFEHLRMER, W AT ERFAFREMOBIR. B TF8-F
AR RN 45 AR 4B M, PR itk , W7 sll— R FUBH A A (2D i AE b . ix 26k,
HEAESREREETARWIER, F 58T R E/NEMT AR —RIIBEE.

(—) BEMHFAFH(reparative dentin)

1BE T4 RO =B T A i (tertiary dentin) B¢ I % F Z< i (reaction dentin) ., ¥4
il B 22 T 51 B L BR b B S R IR, (F IR T A AR R, BT AR AR Z AR EAEN
FIB, AR KA. TFHERIZ MRSt 40 M n] B 1a) iz b , BRSP4 M 434k R BT A i
Y , 5 A T RE R ST 4 L 40 B — R 2R Rl 4 I S A R B i, 4k B4k TE BB B A
B M F A T F A /NE B KRB, e /MVER B M, E 2 PEOMNEBA T/
&. HTREBEETFAFR/NEES, B, 88 %24 BUACUTRRAE 32 RIECT A B /INE A X R Y
BN, BEXEFARSBEEETRRSRY LT A 20 B —&EARRNRITMRE.

TEEE WAL BT R H , BUT A< BT 40 M A e T BB He ity (8] R R, LA X e 40 AR
e FEIZAE 38 B — 2 B AR B B, S R 2 8 B 2F AR Ji (osteodentin)



6 ¢ B B

(Z) BOAF A (transparent dentin)

B IF A OUFR A REALA: 5F 2 J (sclerotic dentin) , 572 FR7E 22 B BE TR FIAR 2818 5 F 0 138k
5 B T BUE BT A F Sk BRI S S A B /NG N R T A TR 4B SR R e A, M S B 7Y
ELUTETIG AP/ ME XA AT LA MR RIS A ST 8K, (RI, U8 PR O ST 4ty 7T 2 AR A,
T H/ME R Bl R AT R B A B 2R A - L R BURTIRR > o E i A .

(=) ¥X(dead tract)

FEIX R R B | B ik B S A T K NS I B R A SR AR B S A TR AT AR
NEAFERESTB . HETRE . IHITFARERE, FIRR, XSS, %
RFPAERBER , B R A R MIET . FEX A% A %0 F 4 R ElLs, Hur s ay
AR T AR .

V9. PR A0 B RGE

FA BRI RV B AL 22 SR 50E B B R R, 48 B R e Bl R S A SR R R B A T
R, R TASUEBR s E AR, BRI F AR 2 mE N K kg —, WY
RE B R » ZERHA T 2 BN FET S BE OB 1k 5F 24 vh 50 31 24 J5i 40 it 2 72 ) 6D 1 1) B b s 6 2
P, RTHEFIEREAEBE T I EH.

1. #H24E 3% 3 (direct innervation theory) UL NRIEEBER T FAR/ NS
IR IFE S EPR.

2. &%l (transduction theory) UGN BT 4% FR 40 Ma 2 — 244, JBBE TT LA MOBY 5F
A iR I A BT A B 40 25 AR AR , EMAR S SRR B AR B LUE S B PR,

3. WitkahS1% i (hydrodynamic theory) IKZEUEIA N A B /NS N A AR , S0 (At
SR BRI BB ST . 24 25 A% B 9 BB A 52 3004 30 B 5 e 9 Tl AR » T 5 0 ) i st )
B AME P, X BRI B S IAE T R A SR 40 B R 4T SRR R4, M T R L
FREARAN.

=W F B R

5 & B (cementum) B & T A M RE MW — ZHELEHEL, GRE. T & HAELTFFIHER
H, 2920 20~50pm, ZEARRFEE TR 4> AR, 2% 150~200um, FBHERERTMFA
HARKRMEEGEN,

— B R

FERESEFHRNHSALY, HEREERT AT ARK, g XA S HERK
456 ~50%4 , H AR L) 5096 ~55% . TtlEh SRR F A B P o —8, IS BT
EFERUBKAOWERFE. W EEFESMHUETR, AN & BEHAT hARE,3F
DARE A%, BEEFRE RTINS . AR VEFEMES S,

. HBUERR R

B B A R G S B B e RN LB AR IR SR AR . MR TRE RN, 3F
ARETIRL. BEARTERMEFERIWBE, WRMENHE.
HRYE2F B T (6] oF G TG — SOk 5T B R S50 S To4i MO T B R A LT B R



