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F k@R

FHAREB ., FAR. T8 AT M. BB E R AR, T F A
B FE AR AE AR

H—% M R

FfE (enameD) N % T EMREM —ZEHL . EF Y% LEL 2mm,
BEAHI A RLLIRL) 2. 5mm, [0 F FE N ZEH LMW, MESIMEAL A CRKEEA, 7
AR BEER , MIBEEY, HEMA AN E 65 &S SR &6 5 R mN
MFREHEZE, FARBOABELN 2 A6, 2 MG LR E e FIE, i
EAAG.

i D EYN X Eh T D s

R TEALY S SR 9620~9700, EEHEE (CaM). B (P BTFHBIKEA
AR B B A BERR R SR A S AR BRI LT RBEIR A [Ca (PO (OHD, ]
i, BREABEE HCO™ MM EYBERA MK, MEHRESH —& Cl . Nat, Mg,
Sr*" Zn® | Pb*TAERRRIUR, HAEAE Ca't Ay, fREABE KA MRS AR R R
RE o T FTRAETE, RO SRS = M AR R, BB, RTR T
SRR HHRBTRE S

FE FARAR




MBEHRAENY SR EROAE 1%, MEARAEFEAFTEAMEES
(amelogenins) , ERHJEEH (non-amelogenins) FIE M (proteinases) 2=k,

Rl IR PR R A U . AR A K T R R R IR R AR, 7ERNTR R
Wik 9096, F BT TR, ARPHIFR h ANk,

FREEA QLB ME N (enamelin) . WM& 1 (ameloblastin) 1k A & 15
(tuftelin) 8§, SEBEKAAMRIBAIEMVE . 778 TR 54 W05 3 28 L5 301 A Ak 8
FNSFERAL, EA I AR AR KRR .

Rl 0 8 FI RS &R B B (metalloproteinases) 4 MRE M (serine pro-
teinases) 4. FES H5HFEEAMIERIFEE A BE QBT S0, TiLERE A
B Rl TR R A 2 TR AR R R 1, R TR A — 2B AR AR s ]

= HAFRER

(—)

RARKKMREH, BAMBRIARR, REMELEMATRE. WL, #
A FH R E A S 1) S YRR AR R EHUERIR SR, RhAEHES LT SRR, il
HEUTSRH 1/3 5CH, Wi 2/3 B, A VG R FRAKLEEMERHE, FRL&H
(gnarled enamel) ,

RiAE BAR 40 4~ 6pm, YU T A LA ML I PR AR 20, B0 Il o BE BS 24
dpm, SRAFIRER Y EEMVIBA X, #HlmEashR, BEngaERing,
A—MERTE . BRE LB —NRAKKEL. LAWHRASEH N, BEHHFH
] o AHSPRIAE LSk B AR X HE

RBEIES, Rl i 2 — s HEF O 1 B R AN B AR TE AR R, SRR SE 24 40 ~90nm,
JEZ) 20~30nm, KEEFE 160~1 000nm Z[&], X486 G ATEREE 3 EAHPATHED], &
IEREN (CHD PATFRIAEA S, TSR BRI, Sk i B BT 5
KH—ME, ZEMC SRS 65°~70° MMAt. 15— Rlk: B35-S54 40 Rk 3k
WP UL A AH S AL RIS AT TE T IEIBR , FROMRIALMRIBR , H AR T Rk Sk 30vE
B IO RHA, BIFFIEARIALSS (enamel rod sheath).

(D) HEB%

P& S LG S G ) B8 B, AL B RE S 45 ) B AR RD A . AN AR ZE R B P 4/5
b, BRSNS EE AT A B S & A AR AL, XSRS RR M TS A8 2R (Schreger line) .,
32 ER TR R AR HE B 7 ) AR T R A BT R B4R

(=) THERR

MR CE AR B R B ST Rl B . R T e F R R 4 30pm B Bk R 29 E A 5|
LS, ST EATHES] . FRVTERAER R (rodless enamel) {3 TRl i 2F 4 Jii 5t
AbE AT RER SORN A0 L 7E BB 4 W R R B, FEAB T2 (Tomes processes) M KT i,
T2 J2 # TC Rl A il 5 7T BB A2 e 400 G 0 DA% 3452 L SR FE R0 2B 48 T 3

(PO) FhFREICL (incremental line of enamel)

MRE ML (Retzius line) , fRAGEEERI GBS Hivt, HRE B A, 7Y\ 0 B
R REEAEHINEGE TR, T T B ERTER. BB A, ARLEFE L

B B iR




IRARHEF o Ay 5] 303 ) A R SR AR T T RS () Rk o L 3 ) B R 2 R e
A

FUFMEAEEF B L b, B R—FMERERE. XREHTAFME—E8SF
BRI TR TR LT, BB T REILR AL S . HBILH AR, h TR RS R
ML, EEALRRRE R B — 2R T, SR NHEL (neonatal line),

() R (enamel lamella)

R—EESCREN, FETFE, SUFILERMBRN, RAMBRFARR, LR M7
FATEN, BRHWEZERBRE , FTRERAERBER Fo, FeefikHEs) 228 fh sk
WHEF TR EN IBUERER . ZEMEFRSBEAE, FE5EKBNMEEA.

RN EFBEZHOAENY , FTRCEBORERA MRS . R 5785 76 B & A48
T ER bR, R A R A R . EL4a K Z RO TCE Y, T Lt ET DA R R R A
GRS ANT T2 X R T

(7%) M (enamel tuft)

B H R A R ) OF R 7 I BOT, BEMR, HEELNRRIEREK 1/5~
1/4, Rl AR —ER -0 A 22 T AR & BAR X B M Rb A . 76K 8] A9 18 K A [R) i)
BEES, TR IARERL .

() 18 (enamel spindle)

R TR A B AL ST RIR G , AEF R L W, . HIV RS BUF A R 40
05 5 4 AR S i K 2 st i B O A4 o SR G S R B R A O

(/\) FIRRFARF

FEE A A AR FAR—FEHL, MREFEZ/DITERAE TR . N =40 M
K&, MEFAFTA (enamelo-dentinal junction) &M IFIFEE EHRE M RIUE/NUIH
B, /NS R A, T M S SR A A R FE AR SR TR S A & .

= s KB X

BEAEAFREAOIEI, AALA) 35 T AR 5 T (o L €00 28 R A o T o, Rl B £
. WIFREARAEIRGE, RhBRA SRR — 22 B, TR £ IEH 6RE, 28 NIk R
., FAEMSH.

e R FH SR A R BT R B 9 2 . R RN SRR TR A BRI A A,
HCO; #1 OH™ %R A EHe, [RIENRALHZRIG B NAAE , AT AT 4 55 Fll B 64 HU i
REST.
TERBA ST, A /NS BRAR K B RBR . FIE, X SRR A —, KE%
M, ARBE, TRRERREO/AVER, WA XA . 2R BRI —
M 15~T5pm, RRENTRECFTIRA . BT BRI P9 40 R B ) 5 v 52 5 Wil B T A 55
T, SO BRI BI I R ARAL, H—BRAERE, WARREIRARY R, [R5 3 ok 2
RBRZEE, BRI —ERH B . BEFRKEK, fBRROTT R, Z%E S
() 2e ok S = R A

Lo HES 7 RT3 SRR R A BT D3R BE , WH IR R S BRI AN B AR
B, it 75 T AU B S R HES O 1 — B, FEIRSTIEYS ] SR B, AEARBRET

5 FAHAHAR




AT HFF RS, BUFHE, MFZEHN, HHETEENMESHH, E8
T 7= A 204, IR KNS,

Sl 55 e TR T I PR AT A MG A 4 . SR 24 90 it ] S I i RS i i ) B 22
W, SR o R TR T U R AT 43 AR T T A e B IR R R T, AR ABEL 27 .
e 2 T BV I SRR A R R RS Dy T A 26, IR, FEXSTEAEERNGR . JUILRFLF AT
PR o 4b B VT3 24 S R ok T

=% F A &

FAF (dentin) JEMI R F FARMEELA LY, 7347 M 78 o6 M o 1 AR B0 2 w5 1 5 S
A RE AR AR, FARMAHm T HEREEMIE ERETRER,
WA AT E-FAFE S (pulpo-dentinal complex) .

—. B {& 5 1%

FA TR ERE R RS, RSN, FAREA —E MR, B EE T S
R RERE T BIFRZE RS, BT FARARNGMHZIYE, BMEA RIFKBERE
H, HARH B YA E RS ZRAEME T2 F AR, HEIPA SERY
70%, AHR 20%, KK 10% ., WY EERBEKA M, EERRMBEHRRAD, 5
BRFERBPEREL. AV, KEEA (FEN I BREER 4.5 18%, i
WA FARUER S (dentin sialophosphoproteins) (18 7 A< B 2 1 AL F A< i B 2K
E). FAERFEE 1 (dentin matrix protein 1) DI K BEFELHE (glycosaminoglycans)
%.

—. HAFER

(—) FARBENE (dentinal tubule)

WEETIAFELEOERGEW, WAL AR R, FARNE A
o B T 1B O AR A R RS, A AR AR/ NE R, AT SN S
B “~” &, SEFEEMN NS mERRT M. MNEETHE - mEHE, ERY% 3~
4pm, FEREALLH 1pm, HHIIFG. PR b A 7 A 0 03 T 4 B S T AR A /)
EREZILAR A 1,

A /NG [ B R R, R M, IS AR /NE M ST A Y)
&, FRBFARFNE RS ZBEH L ERES .

(2) BRFARRMBIBZEE (odontoblastic process)

B A R R g, AR TR F AR B, SRFFRZEHES . B
A R AR SR A F A F/NE I, B TR A AN A/ NE I SN IS4
T Y 28 4 SCRRER &R

RN SWRLY, FEEME (HRY 20~25nm) K (HRY 5~
Tnm), —LOECEK, [BRLRARAUNG, BRI E M .

WA R AR 2SR N A /NS 2 (A — /N ZS B, R A B SF A4 o 4 L 5% J ] Bt

e 2 AR




(periodontoblastic space) , BB A & A A/ BA VLY, R 2F A< B B A e b) = 2
B .

SR R/ INVE I I RERT A — R A VU, FROVFRAIBR (lamina limitans) , AR
HIE R LW (glycosaminoglycans), W] &5 FIBH 14 i/ NEH 1k

(=) ‘miIRER

SFAR R 0 40 L R KBB4 AL T R, LR A /NI B TR AR A, 2O T AR
B, SYERHER KIS T AR/ NVE R B S RETAT, B IURMR

] SR P BB IR A SR R R R /DN, K2 20~100nm, $E 2~35nm, FEHR
AR, VIBRTFREN, HKSKRIES4EF17.

FAFRHT IR RSN, EAR X EES 25 A 5 FHER AR

1. EFAE (peritubular dentin)  YEBEWLEE T 24 [F (4 168 1) B 1 Bf T ¥ 28 s AL
B B 28 BT A R 4 2R 1 ] B 5 AR A AR, B EREIAE, FROAAERT AR,
CHRFAFR/NERRE, BRTFARTEERS, SHRIFEG4HERD.

2. W FAFE (intertubular dentin) i FERF AT ZIE, HABREAHERL,
A FN T RKREES, BS/NERRRZSHD, 3 50VERE, HBERTAE
AR .

3. BRI F 4K (interglobular dentin) FA A5 FERERIE L, BIRZH
F/NERRLA TR . 7EFATRES A B, 45 /NBR =2 i 33t B8 LU R BB AL A A1 B, U
A K IRAR BRI A T, Hoh i FA R/ MVEE i, ERAERFARS ., EEL
F R AR R AL, WKL, /MBS, Hh%EME, R
BV BRI Z B 2 BR.

4. HKZ (incremental line) XHRYG « #4448 (von Ebner) 28, R—E5FA R
JNEEE RIS, EFRRT AR MR E A R A A . AR AT R
NF LR R AR AT G, A ERE AT . AR 1 AR A Ta] B B R 4 K A
FRITAREERE, 48 4~8um, WA FHIEZ RN, WK ERAERKS, FIROVEK
X4 (Owen line) , ZEFLAFNES 1818 FF FLoF A< i th BRI 6 A0 B A T A, 3RO T
WASE, WEZEA—&HBRAERKS, BHEL.

5. FCIBHTERE (Tomes granular layer)  FF4AHIEE F v, REFARENZEHN
A —2BRCR B R ILIX , FRICHTBRIR . A AN R BT 2% 5 40 0 5 A i )
K, SChAESHTE; WA IANET A 2HE.

6. BIEIF AR (predentin)  FARFRKIVRE A PSR, BB A B4 53
HFEIH— S BT, BTFARRE—ERRAER, Bk, ERCFARA MG
W TF 2 G 22 o ja e — R W R AL B T A R AR AE . FROWRTIIST AR . RTE A R — Mk
10~12pm &, ERE RO TFREERT T LT R TR R I8, FIT LA 2 B B9 5F
NGt ek

EARBR T, HFAFEREPOAR, S NEREF AR (primary
dentin) F4k kT A H (secondary dentin),

BERWTFAR. BT EESBEPIIRRKT AR, BB T FARKER. Kk
W B RS R — EER T AR, HEFRES%EFE Nk A TRERD

25 FHRHER




R BT A R4S B R R (KorfD) 474, RIFA4EMHES] S5 /MVEFAT, B2
ARSI, TEREHEFRBEF A (mantle dentin), JEZ) 15~20pm, FEARFPERE
B2 (hyaline layer) , JE#J 5~10pm, 755 2 FANZE A J2 o 0 i 5F A< BRAR B 8 o A< Jo
(circumpulpal dentin) ,

YRUTAR: RIEFEEERRILERE, —ERPHASEANTE R T AR . 4%
RUEF A RAEAE L R—FF AR TR Eas, B REERE . o T8R4 i
ORI R, BN, (S A SR 4 MR S A A b O B R AR R B AR s 45 SR LAY
24k P TF A R/ INVE T TR K, 5 PR E PTG R A AR R e A — P
M4y Rk, EMEFARFIL R T F ARG BEERE, E7ES DA A
A), TEBEZFANRTEE ST ob, R TOUR RS 0 B 4k M 2 A Jo LU BE F) B2

=. FERRMREEEN

B TREE . R PSR A B, B T BT AR TR R A R4, FROVEIR (abra-
sion, attrition), FEWTEFFITIL ., 45wl FEM T S, B S0 g
BRI, HOERRR M HRR B4l (wedge shaped defect) , &4 FF LM E, tun] i
WA REBOBIR . T FEE-FARE S ERNFET ARG, Fik, g
B—RHMBiEA (S0 R L. XEBNEEIFBUSEMFARKIER, HAl5]
FEL S A S /N RN A TR T ) — R B .

(—) BEUFAR (reparative dentin)

WRR R =8 F AR (tertiary dentin) B NPEF AR (reaction dentin) , 4%l
FEFE B . R, SRR, FHEEA A TR, BT A RS B
AR, FERA KA. FBEG)Z M AR M40 AT A 12 b B A 40 L T 44k
KA ATRAML, FF15 ¥ T EERY BT A 5 40 M — S L R 43 0 5F A B R R, 4k 4k
KRB BT AR, BE T AT AR /NERBE KRB, [ /NS85,
EENEOBUMNESAS/NE . B TRIEIEETATNESES, BFit, BREEFARRN
TURRTE 32 R0 5 A 5/ IV AR X IR B BB R ) o 468 2k 2 A o 5 Do ek 2F A i ik P 2 A
JF 22 18] B — 45 R BRI R B 4

EBEEF AR B F . RF A R4 AT R R B B rp, PR XL
YA, FERAb R EE — B, MRBAL, BMIHRZHEHT A (osteodentin),

(Z) ZJEFARMR (transparent dentin)

NHRHTEAMEF AR (sclerotic dentin) , 34 ZF 2% i 75 3% Bl BE 45 I 52 18 S J F i 1
WG, BTRRBEEFARS, EA5IHF A< F/ANE BT 4% 40 588 & A= 28,
ARk 5 A B YRS T LB ANV, SXREE] BRSNS RIS AT BE, RN, A
M TR et 7] R AR AR . i FH/MVERE BRIRAITECRRA AR ER, BERER L
BEEPRMARZ N EH T AR .

(=) %KX (dead tract)

R EEBR . MRhaiE SRR, [AVE N MR A R EE AR E 5
i, INMENTEHESI. BN, XHITAFERE, HAEX. X HHEE
WAK. B TRARBE M, BT A R4 EY . S8 X B % % A % B 2F A

B B it 3R




Gt HOE BRI R WAB M A
M, HEsHRERE

A FEXTSN TR I BE AL SR B B SR, B DI E R R 2 R A8 b Al
ﬁﬁﬁﬁﬁﬁ@om?ﬁﬁim%fﬁiﬁmﬁ,Eﬁﬁ?ﬁﬁ*%#%ﬁﬁﬁﬂﬁ*
Gi—. BRI, TERIYISAS T ASE T T BE000™ 0 A% I v 9 50 5 24 Ik 40 i 22 ) B
[EIBR P A A RN . XTI ARFERBIEMIEERE T 520

(—) BWEFEZH (direct innervation theory)

W R E BT A AN R 2RI S B PR,

(D) BEEER (transduction theory)

WA A B4R — 32 A, Jent AT LA 5 F 4 I ALl it iR F A R 4 2 le &
ANMIAER , ABMIR SR KR BEHIE, BLUMESEPK,

(=) REFDHER (hydrodynamic theory)

WHNFART/NENEBAR, XFRARIT SR (R DR R B, 24 4 J5R 74 1 e
RZ BN RIS, RIS, 1032 ZIRORIB U SR I, SRR RSB IR T
BRF A B 40 M F0 S A A Sk B R 45, DA T 5 i 28 EL ) BBl e b 22 A Y

= A R W

FHB (cementum) REHETFRREN —ZWLEMHAL, G%E. THEREL
FHEBM, 490 20~50pm, FERRFEFRS XARIE, 4% 150~200um, F&
FRYER T A FAS B RO E B,

— B U4 H

FEBSEHARRHE AL, EHEERTMFARTNE, s AhER
9 45%~50%, BEHHIMKL & 50%~55% . THERSHE. FARTPH—FE, LIS,
BT HRNE, HEBUBKAKERIFE, Wb, EEEZMHERTE, RNEEREL
AR NZE, FHUKRTHNE, HEEFRERTEE. AP EERRENES
EZ

=, HAFRER

FE B AL 2550 5% A AR, e L e M TR AL . AR T A
W, HEMAVRL., BEARTERETBRERIBE, WRMEMME,

T B F B 0 18] 53 o 40 B A9 R T, — BOKE F B R4 4 4 Sl T 4 B R 5 R 4 L o
i

T F B (acellular cementum) BEMEFFAREE, FEh F 5 HKERM K
MM, 5348 T B FEBRLIARR 1/3 kb, FFERAA4 30 i T0 40 M 275 T (5 48

HMLF B (cellular cementum) HALF R4S B R AOFT, EFERLE 1/3 7]
PASER R A T B R . 40 0 5 R A 40 B Rt T LA B

FE FAHRAR




