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Abstract
Tooth eruption is a highly complex physiological process, which is regulated by alveolar bone,
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dental follicle, and a variety of cells and factors. Dental follicle participates in the regulation of al-
veolar bone absorption and formation through a series of complex molecular mechanisms, which
is a necessary condition for tooth eruption. In this paper, the role and mechanism of dental fol-
licles in tooth eruption are reviewed. At present, the relationship between various molecular sig-
naling pathways regulating tooth eruption is not clear and needs further study.
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1. 5]

5 T IR H AR S O AR Y ) R T S E) AR R, 3T A A R 4 i 7 Ak 3
HRERLE R — DM RIS TE[1]. 2R KB A R H L B R . S Vi I R w] 0 9 T o
W ATIZE . BN RBESIE . WA AT AR B (2], BT A R T R R A R A = 4R AE RS
PEBEARRIGIG I, FARIE K 2/3 I 5F Ul i 8 BAR &1 i, BE AL, A BE A AN N
od, EERIRMSE . WA T (AN R RE th oF BRSO A R B A
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3.1. BlL

V2RI CAESE, F VREA A Bl O ) K RS U AR £, FORBRRR L, W] DAAE 2 1 TR
A5 B8 2 WA Y OIS TRVSESR o VR SR AR P PR -1 (CSF-1) S PR A H o FERSF 4 AR SR 2K s Ao T RE A B AL
MR EN R, KA 6]

JF R AR TR 5 A 2 7s SHE 3 7 77 EA MRS ER A R AR B T 06 2 BT R S BN 28 DA N B B 6]
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3.2. B

TEE T L 5 4 8 55 -1 (membrane type 1 matrix metalloproteinase, MT 1-MMP)3& [F] i 5 /1N B, 1 5256
o, N IR, BERA AR, S5 REZ MT1-MMP /N U 3 EIR [8]. $R7RF
PR T O A B H A 2R S MT1-MMP 3 B i 8 1 S R S (8], T8> MT1-MMP,
SRR VR LRI E A B, AR R B E], S

TE R AR S 2 AR Sk, ERRE IR L, A hRedr i th, Jf Hoy i B R 7 H AR,
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RAAEE P S RE AU, A6 RN T @it .
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KA R R P VR B 2SR 2 e, Wise ZE[ 1014930 s NSRS I, TERIZE 3 RIEE
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4.1. FEIREETEE RS

AR AN AT 2 SRR S5 7 A BB A0 2 DT AR L OS8R H i 2 0k, i Am i Y
TERAFAEIAS E el . Wise SWFFUR I, SN F A ERKE, [N CSF-1 M ZdaiaiEn
(MCP-D) A H Il . BEJS KA FCUERT, CSF-1 Fl MCP-1 #2 i 7 24 a0 v, HLEA itk
(6] FEAREFBIF T FRAS I 2] N B SRz A0 PR IB0E 22 1K 2 (EMAP-IT) iy U IS 78 2F e vh i 2k B m, A4t 5t
B8 EMAP-IT 75 B T iz 4 iR iR 22 2 7 #e b 12], % 7T/ A—FRa1bIR 1, EMAP-I Rgf% M csf-1
N mep-1 WIFERIZRIA[13], (AR 3E B A A0 M I i

TER B TR B, CSF-1, #%K¥ kappa B 3247 L.+ (receptor activator for nuclear factor-kappa
B, RANK), ‘i {&#" % (osteoprotegerin, OPG)/ES 5 ¥ 1) CHE A 7, RANKL & — RS EH, HFH
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A ) RANKL R BEH F #EKik. OPG J&—Fial #ilifi] RANKL fEH )40 B4 BE 22 1. RANKL 1 OPG
FEK B B b (2255 S I HH W 8 P ) 1) A0 25 ()G SS , RANKL E R IAAEF TR A, 1 OPG 1 EERIELE
TR, RANKL/OPG [ L5138 Ak g2 mm e B A PR AT Jse . CSF-1 AU RE A2 1 FRAZ 0 A 36 S G5, 1T
H.AT i RANKL/OPG, fEH#ER B 40MrIr1b[15]. B RIIS], KRMEAEES 3 K, FHN CSF-1 K
BHi5, RANKL &k i, 1B OPG %A T, RANKL/OPG i, BH 40 fu i piik 3 & . CSF-1
FORTEH 10 REEAK, (HFLIhER - 0T 4 8 N B A KR F(VEGR) BT U, JE# 7RSS 9-11 RIEF Frh
Rk K, VEGF LiSIZ40M RANK [IRIE . thah, MRIRSEIR F-a (TNF-a)7E5 9 RIMTEF #rh R
KRR, 1M TNF-a AT LA 58 F AN vegf ISER L, I 0T DAEAARIREE RANKL 75 505 & 41
MR, BAHEFINA TNF-a 175 5058 AP K5 RANKL JEKR[16].

G — PR A R A AN 7R SFRP-1 A2 7E T Bk, JRAEH ARG AR 3 RAIEE 9 R T I[17]. IRIME
AR A ARG R W, 24BT OPG AP SFRP [FIHFAEAERT, BiH 40 AT 1 32 B e KRR FE R 17], X%
B ORA 25 A0 SFRP 1T REASEFH AN [ AR AL A R 400 st k1 440 o e e o

FODR B 25 A0 54 K (PTHIP)3 i i WNT/B-Catenin 3842 263% , 30| F & B A%, i RANKL/OPG
Foffi, i F gimg 18] FEiRkiE, HURSH RIS (PTH)/PTHP 32 {K(PTH/PTHP 5244, PPR)IDHREER R
A5 2= SEGRAL M R & M 1 2 W(PFE) [19]. t4h, PTHrP-PPR 15 551 H 703 58 Ge 445 18] 76 5 AHL 40 g
4L, B ARTE A, (R3S 6 i [20].

IR, 1a, 25 —F4:4% D3 (1a, 25-(OH)2D3)#E CCD-hDFCs H A #25 rankl mRNA 7KF,
i RANKL/OPG LUAE, M fE st il & 4N S0 E I, X —i@40 3 BARE RUNX2 /2 [21].

Maeda Z5[22] < I RS E 20 10 22 20 B AN B 40 R 4 o 1Y) WntSA/Ror2 {5 5 7] _E 1 RANKL FRIE, {2
B E AR TE . ENNFEZE[23] &KL WntSA, Ror2 1K R T % b A 5 & FIn TR o Ah,  H-5 s & 41
BT R &, 7% Wnt5A/Ror2 15 538 % AT BE R % 7 U i
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RS A S E MRS 5N, T S5 B R TR O R AR S S T
HIIER, Uribe P 55[24] [2513\ N, A FELERA HH 0001 A0 By e RS A B, T P A i T Ay i
WTER, CX43 48R @ M n] G2 — A EZ N[5 5 im%.

Wise 25[9] [10]HFFE K, BMP-2 7E4 T RIARDUN I 5 Z 5, 753, 9K, HAMBREERK
BRSO B 8 A B /N AR B, KT BMP-2 R PRITEAR 3B () 3RB KA I T e 3. 1A 7 K, R
FEXS G, 5~ AR 50 1K) BMP-2 R TR A & 2 . RlItk, BMP-2 784 BERE0 I K048 55 Fa
55 5 T P B A7 E AR SR R A 1

Runt fHGEE R K F 2 (runx2, XFR Chfal)@—FhpeE 7oA i) 2 B4 HI L R [26], runx2 8A T RE S
SIEBE S K B A R(CCD), BRI, runx2 S48 T LLIE 0] Fld 15 40 i AF 2 35 DR i PAAR 28 38 41 i
BCEBE ST, T H A R R [27]. DLX3 [E) 5 8 12 B 40 M A A i s e B 7, BT R,
KEF % BMP2 il i 153 DLX3 B0 runx2, /5 4 B AR E 7316, BMP2 553 WNT/B-Catenin 18 1,
il & AEE APKA)BEERIL B-Catenin, p-Catenin HIFRIAXS DLX3 HWIREMEE T EREE, H
Wnt3a A[#ll#] BMP2/DLX3 S HIECE 2L[28]. Wu ZE[29) ANWHF R KRB, EHMAKRF LG, LW h
W F R W22, B RIS R A R f1-ERK1-RUNX2-Wnt/B-Catenin B #, iEH F F R L
B Wat {55, filk 7R IRR B A H .

AWFERY, PTHrP 7E N A BEA0 M SCE /A I FE b 203, A B i R Bl A DLX3 3Rk, 09
PTHrP {EN TR — 025 T BeE /L R B [30], 4R, PTHrP 7ERCHE /Lt #2 Hh o
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