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FHRHAABME. TR TFERENTEER. MBCARHMCR ERER, MATFHE. F
B R REN R 4R HL .

-7 M &

R (enamel) HEZ T EBREM —ZHAN. EUFHNELEL 2mm, BEF
BIZFSRALIEL 2. Smm, [ FEWZEHEH . MESMIEAORKREE, THRESRE,
MREEN, RRARFEENRESEIMBREA,; FBRER, WHREHEE, FF
FEHEARESMREI A6, L PMEYLBRERETK, RELGA.

—. BL T

FlT R NP B H R

MFEP O G BER 96%~97%, FERFEH (CY). 8 (POl ) BTHBKA
SRR B HALBERREL AL AR, MEREHELTERKA [Can (PO)s (OH:] &
R, BREBRZ HCO: WEYBKA &K, BEFESHE —& Cl-, Nat, Mg, SP7,
Zn*" | Pb*MEZRBRITE, HAFE Caot a0, HRRNBIRARESHERIRE. MF B
A, WBERARENNSEAGHWAREE, BEEmsg, EmHER T ROEIES .

MERRENY S AER IXUT., MEARAEREEAFTERAMEES (amelo-
genins) . JERIEEH (non-amelogenins) FIEEEF (proteinases) = KK,

BEE QSRR . SEEK T mMERE AR F RN, EMRRE SR
90%, FEAMETRARAIBE, BRHEPREARHEER.

EREEOOEMESR (enamelin), MEH (ameloblastin) MEHMAEH (tuftelin)
%, SEBERAAMRBIENE. FETHMRSBEHZERBEHNER. MASFTEN, B
AR . AEREEKER.

MERREOMOESBEARE (metalloproteinases) MZFMEBEHBF (serine proteina-
ses) %, FESSMEEOMIEMEEAQSBE BN 578, MLERE0M IR H
FRERBSEZRNMERS, MRS ERGHE 24 KEMSE,



2 e BB BRI

L. HBURRR S

(—) %

MHRMARKEREY, EAMETFEERR, REMELEMATEE. wEHL, B
BT A BRA A B WRIE R, BRHEPR; BT HE, MAHFULERAER, BksE
RIE1/3BEH, TH2/3Bl, EFNERFREKETME LB, FRNSKH (gnarled
enamel) ,

RAE HAR P8 4~6um, YEEA WA HRERREL, B AMERY 4um, 5
MRAFTHREGTRENTIRG L, BUEE AR, BENRERINE, §— 1 ER
. BRERBM—TREKMER. LEHREE T, BERETTHN . MR L
BAR#IE X HE .

RREIEE, A i 22— HI S MR RARETE SR . BIATEY 40~90nm, By
20~30nm, KEFE 160~1000nm Z [, 3346 & ZERhAE K B E A AT HED . B AITR K &
(CHD PATTRAEMRA, A RIS, BB EZR S KR —ae,
ZREHE SRR 65 ~T0 MBI, E—MRikE B ¥-5 AHARRIAL L B3R 00 B 4 s AR A3 &b
EUSEARFENGTE T IR, FROURAERBR, MR TR LW . ORISR, BIEHE
FifAESS (enamel rod sheath),

(D ESEBL

FAESHCMEE T A B F B, A LSRR A SRR HIEH, D mERBRIM 4/5 &, &
RASCA AR R A2, X BRI EML (Schreger line), X R HF
R B Rt HE S T 1) B T 7= A 3T BB AR

(=) THEMEA

R BT A B R SETE R R . 2L EF RIZEY 30pm BRMERNE R B
5K, REHEVITHES . ROV TRERE (rodless enameD fif FRIREF AR ALE, 7
AR R A M 7E B 23 IR TR B, FEIBHTR (Tomes processes) WRIE R, 132 M T H
FERh R AT RE R AR 40 T 4 I T8 345 1k B AR i 2R 48 BT R .

(PO) FHFR4EICLE (incremental line of enamel)

NHFPIERER (lines of Retzius), {REFEMEEE Hof, HWARRHEHE. ENREH
FHIFRIPBENEHINRET R, LT TR ERTE . ERBR T, EKEERLHREE
. AR R R A A K R AR U FTTE BRI R . LT FIRI R R RO LT AN

AFHME—HBETRER L, FR—FMERNERKL. XEHTATHNE—EBET M
BT BT RILM, MR T/MLEAEME. H/NLBER, B TFHRERBERNELL,
FALMEE R B — B2 BT, FHREAFEL (neonatal line),

(A) R (enamel lamella)

it R —HESCRE ., BETE, sSUFILERER, SGEMRTIARR, 27
FAEN, BRMEEREURENR, WTRREEMBEX TN, FutdHraRE ez
ERTREN TR ERER, ZOEMERSAL, HEEREMREH.

Mtk N EFREAVY, THRANBBURERANRR. ¥Rl R7ER VA H R 48 TH Bk
W, RUEERNAREE, A4hRSERBCETERN, THE R LIRSy Wi TR
KEBY 1L, :



---------------------------------------------------------------------------------------------------------------------------- $—% FHmm - 3

(%) HWM (enamel tuft)

RAE BRI ARA, RFRETEBH, REMR, EEEANMBEEER 1/5~
1/4, FMNR—Faa b EmE A S BB RN ERFYE R ARG mESE5HE
L AR EAR

() B (enamel spindle)

TR BN TS A AR R AL R GE M, 1EFRBRE R, H S B4 R
3R 5% B R S R 5 1 R B 5F A TR R S e Rl SR R oA o6,

(\) RFXRRR

FRMT AT ZRAR—FEL, MEHTFZS/NUEREETR. N=4E0/HBEX
&, MiFAABFFA (enamelo-dentinal junction) RHIFIFE L RHRENR IO/ NI, /DY
A P2, T ME -5 AU 4 S FE B T R T SV &

E. R E X

BEEER B, A DL SR AR B B LB (R R AN A T, BRI ZE . A
FHER AN, MBRMRENEHE P Z W, MAREZEFFOLE, ZHKRE, RER
VED

PR o R R BB R R M R . X RERNRE THABKARES. B
HCO; fOH % RAE B, HREKNREASHEBE NRE, M AT 5 R 5 H D1
WA

TERB AT, A/MOSBEMBRK MR, S, XERBIPRA—, KEHEM
K. BRER, FRERPREDAVER, WREWIMERT. RENERREE By
15~75um, FERRERA. HTRERENAEARYRER S B M AZEE, SR
WIBEIIR R, B—BRANE, WRREERY R, FIEE XS SRR, S
WA — 2B, BEEERIMK, SEREWTEFEY, BN ERUBT TR,

e HER 7 R AR MR AT LIRS, TN RS EER . FARMN ISR,
HE 177 A FUR B SRR HES I 5 Al — 3. TEIRITER R R R e, AERBART AR
HOBES AR, B, FEHUE YFRZEAN, XRHETEE RSN, EERhgER
%%, SIRSKER.

B R E RN K TR R . SRR E S IER T SRR E AT E RS R,
S T PR o S R R UM IR TR A VA AR T B B R R R T, DU Ty . Rl BUR Y
VA SRR SR HER T A 36, B, FEXTRRAERR, IR AT ET R B,
o7 38 24 PR Pl |

=% F F R’
FAMR (dentin) RAMRF EHAMEAL, FHREE MR TRMER SR, Fx

FRERNEBRE T REAS . FAFMI 3k T MR MITE LRBERR, FaHKHA
FEE-FAKRE S (pulpo-dentinal complex),

—. BR L ¥
A R EORERE LLRUTR . HO R AR —E B, TR D B T 5 R



R T . — -

BB T RIFMZE IS, BT ARARSHNEZAMY, EMEA RIFHBELES, 448
BHGHRHIREPHRTFEREMB FABATER. HEVYAHEERL 70%, HH9Y
20%, KK 10% ., TAMEENBIKG B, HEERRERNAD, THS58MT SRS,
ALY, BREED (FER I BEREER Ad 18%, WAMEEFAFEREE (dentin
sialophosphoproteins) (I EFAFBEEAMIAREEL) . FAFEFEE 1 (dentin
matrix protein 1) LI R &I LW (glycosaminoglycans) %5,

L. HEURREN

(—) FEBFE/NE (dentinal tubule) »

HRETFAREZNEREN, AHRAFABNRTI SRR, FAR/NEE T
RE QHT A RR B BEPRAS] . 7EFRPRWAIMERE, MEFTHPUSHE “~”
B, EXEER LT ERRT R, MNMEGETFHE R, ERYA 3~4um, EEELA N
lum, HHAFIFG. B ARELBEMAIER SRV ERANMBEZ AR 41,

FAB/ME B WM ERE, BB FENR, FE5MEMNZEEYES. F
WRET AR F/NERS X E L EHEE.

(D) BMFERMIBEIE (odontoblastic process)

BT A MR R 5, UM TR A M, BERFHBEEHS . I AR
HRRERMAT ST NEN, BMTEPSHANNIHBANENDI LN, H5ERZER
4B R . _

MR RPASTHRLY, FTEHHE (HEY 20~25nm) B#M# (HRY 5~7nm), —
SeBFK, BIRGRRR/NG, WIS AR RN,

B A BRARRERNT AR/ ZEA—/PNEE, AT ARGREERE (pe-
riodontoblastic space), [EJBRAEHRBAOBEIY, BIEBEY R EEGET.

FERF/MNEMNERE —EHREVLEL, FRABHAMR (lamina limitans) , SHKEHE
HELW (glycosaminoglycans), W] &3 HBHIE FAF/NMNET L.

(=) BIER

ﬁczli)ﬁﬂ@%ﬂﬁiﬁjﬁj(iﬁﬁﬁﬂﬂh%%lfﬂ)ﬁ HyFg/MMIKRES%E, BN BKE. &
HRHEI RIS S AR/ ERE TN S REFAT, BHRHBRNIR.

2 8 1) B P BB K A AR A LU R R A I, K 2Y 20~100nm, $E 2~35nm, 24HREEAR
Re TIRTFERAN, HKMSEIFESTEFAT.

FAERWTAFARYSIN, EAFRKESEETAEZRMAERENBR:

1. ERAFZAMR (peritubular dentin) G E T AR BACHIEE B Bt, RIIERE b L2
KT A R sRE MR SHARSAE, BEXRRHNER Y, FRAERTARE, EHWERT
AF/MNEWRE, BT AETHEER., SBIRSHRD.

2. HEFAR (ntertubular dentin) L FHRFARZE . HNREAEREL, 4
BRI REFEER, BSMIERRZHHES, F5/MEH, HyRERTXRERK.

3. BkEF AR (interglobular dentin) F AR MEL EERRP S, HIREBHEHED
AT EFEEFEAARR, FH/NRZ A E LR ESREE, MRS EHX
AR ERE T AR, HPPE FARNMERS, BRATRTERESEW. FERLTERIL
MFARALL, EIHEKLZSMN, KA, BEEAHIN, HA%EME, BEFSHERE



................................................................................ g.—i FEEA . 5

ZIE Iz B

4. H£4KCE (incremental line) X FRYG « BRAFH (von Ebner) 28, R—ib5FAF /NS
FEHMEREL ., ERAT AR EZ TN BRI . FA RO RN FL80
MAFRRI, FRERBRBERT. £ REEFRERERD ISR T ERROEE,
Y44 4~8um, WA B8 DIpER, mﬂff?ﬁﬁﬂﬁimiﬁ%ﬁ’ FEPRARKSCZE (Owen line)
AT ME—EBEFHF AR UEBMIE R T HAERMN, BIERTFHER, HEZEE—%&
HBREKLE, FHdLk.

5. EMHMALE (Tomes granular layer) FUKEHF, BWFARERZOAME
—EBBRCREIRY X, HRICEBRR. AAANERT S RAREERSNEA, BN
Ry TR, WH AR LR, :

6. RIAFAR (predentin) FAREMERE—FFHTRE, BRI A RAMSWELIR
H#E—BRETL. BFFERRE—AFREELR. B, ERFERARMNT LT AR
ZEERE—-BEHART AN T AT E, WINPT EE. BT ARE —RE 10~12um,
REBBRMTREERENTHI XTI 8, FFUNENIIETARRSE N,

TEEER T, #HFAFTERHNAR, THES MEEZEFAE (primary dentin)
gk BT AE (secondary dentin),

FEREFER: REFREIBPTERNTAR, BHRT FERNEE. BEBRE
ERMEMFERO—BRRET AR, HERRIES % FE N REES N RT 4 R4
SWHPRK (Korfh #4, BIEAHEMNHETIS/NETTT, B TEARRKIM. EFH
BWREF A (mantle dentin), B 15~20um; 7EAREFRZEHE (hyaline layer), EH
5~10pum, HEFAFRMEHBHMMT R RRBEA T 4HE (circumpulpal dentin),

BERETEE: RIEFEEFERRILERE, —EPNSERHEROTFEE. %K
FEBREARFE ER—FF AR BESRT, RERNEERE. b TH8EAFERRAKR
B, R/, ST ARARMEENHEOERERERE, 2Rk % AR
MNEFHBEKE, FHRESFETHRERNEEET AR A —H BN RE. KN
FEREBRTFERNBNERERE, BES BRI HGIHFAYS ., EBETMHEBETF,
RERE TR A AR A4k R M TF A SR LM BE R .

=, FARBR PR

WA, BT EURMEER, FUERTARARARE, RIEMR (abrasion, attri-
tion), FRILTFEFAFRE S, PHEM S BN IR, BTFTHBHWERREE, &
KRR I BIR B (wedge shaped defect) , RAE T WAL MEE, 0] 5T 4 R 4544 B
W, BTFE-FERESRNFETRRNEGAHAM, B, TER—-RFIWBEHRM (&
RMHERL., XRBHEEIFBBEETARAOER, FF05RTEF/NERT AR
— R,

(—) BEMFARR (reparative dentin)

BEMETAFRURE=HI AR (tertiary dentin) BN PEF 4K (reaction dentin),
LR RE B, Brh. WSEZRNN, FHESTAERE, RIS EARZRRE
AEHHIE, HERD REZME. ZTHEHIE BRS040 M T 6 1) iz Ak B ZE M40 i 7 2 A6 R B
FARFHM, H5HGINERHRT R EAE—RIEFE T A EIRR, STk, BBE




I T . e S,

YWAAR. BREEF AR DI RRNMENEE AR, R /NMSH RS, EEE%
NEBAENE . B TFHIBEE T AR MNEES, Bk, BE M AR 2R T 4
BUNEREXT R IBEREN . BEMNFARSIREE T A FRYEEF R AEH—LEGR
IR

RV AR R, B4 R4 ¥ 87 AR e B oh,  LUJS X Se 40
AR, TERABRE -2, REEHAR, WXHRZ BT AR (osteodentin) ,

(Z) ZFBFARRK (transparent dentin)

BT AR XFR AP F A K (sclerotic dentin), 2 7052 2 BE SR FIBE 218 BRI
BRRE, BRTRRBEEETARRS, B3 F 4 5H/NE R BT 4 R4 558 & A A
BHWEHT YEETIE T LB /ME, SR ILSNA SRS AT 8, Fat, HERNR
RG] R AT, B TFH/MEAERBRRNOITCREEHELER, WEBE EEBIR
M#RZ R BT AR,

(=) FEX (dead tract)

SEX ST RS . BROEUEFREN RIS, f/NERNKRT AR RSB, 4>
f#, MENEHRSITH. HETUE, XIHFFTTFARERE, FAIEK. WX HEURER
fii. HFRTHRAEREA, FHiXEBRF AR, TRNEASEE BRI RELZ, HE
AT A T AR

V. s B R

FFARX SN EBE LS a1 B AR, e FER B T A R 38 LA A B
AEIE AR B THGERE g LR E, BRI AR E RN RE—. &
FEME, TERTEA A BRANSE I ST RE B A0 2T A SR ob 54 BT A S5 40 M 2 A R B A9 IR B A e 28
HHEMFTE. RTAARBREHGESE T3,

1. HLZES2R (direct innervation theory) TANHIE B TFF AR /NS N B
SARMHEZEIEPRK,

2. fEB%¥ i (transduction theory) ANEFARMAME—2E, BT AR
A J I BT A A S A AR RS, MR SRR RME, BLUEREPK.

3. HA&BSFUE (hydrodynamic theory) A NFAF/NENB B, XFBASTIE
WIS HURAE U, 24 2F 2% R P VRS2 BV RN, ph ISR T2 2 Al it 0 el
SR, XMBIERmREITIE T B AR RENST RKEES, NMEm2IHEE
AP KA

F=ET F B R&

FHE (cementum) REJRTFAMETMHR—BHEEHARN, ARE. FEEEELTH
R, 292 20~50pum, TEMRARMBETF R XALEE, 404 150~200um, B RE%ER
FRF AL R EESG N

—. BRfL RF 1

FEESBHANABRMEEL, EHEEEFNTAREK FaXiady S HERYN
45%~50%, AHPIFKA L 506~5500., HER SR . FARFH—H, LS. B35
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FTHE, FERUBREWERFE. W, EEESHHBTE, R REBY a
FAhE, FHLURERE, BEECREKRTINE. A EEREMEL 2.

L. ISR

FRBMHALELE SERBHAL, BT g maFaR. S TFREN,
HEMEVRE, BERRATENETERLRES, hRmMEMME,

FRYEF B IR o O, — Mok 5T B R 2040 K To 0 i o5 R A 4 i o 3R

UM B (acellular cementum) EWETFAREE, BT B RERMRT T
M. 6T ETHIMEERR /34, FEFLELWH THRT B FEHFSE.

HMFH B (cellular cementum) ¥4 FRAMT B ROEE, [HERRT 1/3 T4
MM B, AR B R T T B Rt T AR HER

(—) @i

S5 ERABMERKRA T BRAM, NTFEREFN. FRERRDN, EELH
ZUMRRK SR T AR R, SUNT EERRES, RN SRR ETHE
. MRTERE S GEOSEERNEE, X EENSEERNGE. B b H T o
W HER, SETHRRARES/NG . U040 B & 3 gk BT 0 S A el 5,
MR AL,

(D) WER

1. 7 FEOBT B R AST R A 4 407 A B R AT e b B . BB 4 4
P 5 AMEE AT, J5E LR NFEL % (perforating fibers) BLIHE 4 (Sharpey fi-
bers), SFMREMEBEH FFHFHP ., MHCTBRANSEE X h BT B FRAMRD W, T
TCARRF B BRI EF 4 ) 2 el AT R AR T

2. B FEHRFBOSEATYHRAR, BEUBKE RENERTIBRERES % +
RS ER . BT B BEIE RRRETA TN, BREABFREN, ER2EHN
ARKER. FEREREE —-RBRIERSRELHTER, BEFEE (cementoid),

(=) MFBAEKR (enamelo-cemental junction)

R A B IR A, HABAE =M AFEELR: A8 0N EFEHRILFES
R RE; 230 BMRMT & RmmAEE; B8 10X EERWNEREE, ZAFAR
BT, NTEWAES.

() FEBFBARTFR (dentino-cemental junction)

FEFRFFBERERESGN, HBETEA B VHRAR, HEFET A Wizt F 4k
FOF B R B PR AT 4 T M 2% .

=. EUrAtetERohie

AEELT, FERAMEEARTURKBREMES (remodelling), T B BHE
B A B R TR RE ST, XSRS PR IERIGIT I P B s el . X2 AR 4N
18R 5 DHRE R 7 B 1T A2 AR iR RSB, OF B JoR T o A T 9398 AR DURRTO R ALk Rt
Bi, M T RRAEEZRHE T IR, SFNNEE5REEHZBERN, BiETHR
RERGE VT B ARG B —EAME . PR R A /N B A5 B R B 5 R
i, ¥Ah TR BERIHNEIBERE. EBMRKRAMGTE, FERENEHE




