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JAHA A BARRHEE R . M7 A4S & SCEPPRL, BESE S 0 7 2F R A A B 5 8 R A 4Lkt . E T
WF5E & 23K W] PDLSCs S5 M 1 4l iy B A 8 F 2 24 08 e, 7EF R 8 5 2 Al A it i) SE e sh A A 7
Iz B9 AR AE 4 0 AL AR 2 1) o7 FH v i s 0 ELAIL R v AS B A, A SOl 4 Mt o7 - FEAL 28 28 J) A 4 P 1
GRSk AR — 253, LUBPRE 2 ) 28 272 R AIF 9 07 1 T4 T2 2 P v, ST 3004 JE o7 P-4 2 1) 2 SR B 5
R4 Ja Al PR T AR SRR AR

(k@R ] FoMy; 2B6icF; Fia; FREEE; FRALEA; Fhrai;
FRBET 400, Ao Tanne; AR T IR KK T-2; S MBEIRR;
SCHRRTEL

(FESES] R78 [X#EFEEB] A [XEHS] 2096-1456(2020)10-0668-05 TR B B OSID)
[BIAZERENX]  miH, A£3C, EoE. Ui Fm a2 5 4 2L A AT FE R R[], TS B i, 2020, 28(10):
668-672.

Research progress on periodontal regeneration of replanted teeth after complete avulsion GAO Juan', ZUO

Wen', WANG Xuan'?. 1. Department of Pediatric Dentistry and Oral Protection, the First Affiliated Hospital of Xinji-
ang Medical University, Affiliated Stomatological Hospital of Xinjiang Medical University, Urumqgi 830000, China;
2. Xinjiang Uygur Autonomous Region Institution of Stomatology, Urumqi 830000, China

Corresponding author: WANG Xuan, Email: wangjieqiul26@sina.com, Tel: 86-991-4366895

[Abstract] Complete avulsion of teeth are one of the most serious traumatic dental injuries. The preferred treatment
is tooth replantation. When teeth usually cannot be treated in time, the periodontal membrane on the root surface be-
comes necrotic , and the success rate of replantation is greatly reduced. How to use seed cells, growth factors and scaf-
fold materials to promote periodontal tissue regeneration, improve periodontal membrane healing of replanted teeth, and
achieve successful replantation of completely dislocated teeth is an urgent problem. Periodontal ligament stem cells
(PDLSCs) express stem cell markers, have the potential to undergo multicellular differentiation and have important ap-
plication value in periodontal tissue regeneration and repair. Fibroblast growth factor-2 (FGF-2), basic fibroblast growth
factor (bFGF), lysobisphosphatidic acids (LPA) and other related regulatory factors promote periodontal tissue regenera-
tion. Seed cells combined with scaffold materials can promote periodontal tissue regeneration and repair periodontal tis-

sue defects. At present, studies have shown that PDLSCs and other seed cells have the potential for periodontal tissue
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regeneration and have been widely studied in experimental animal models of periodontitis and bone defects. However,
there are few reports on the application of replanted teeth after complete avulsion, and its mechanism is not clear. In
this paper, the research progress of periodontal tissue regeneration after total dislocation replantation is reviewed. We ex-

pect to apply periodontal tissue regeneration research to the replantation of fully dislocated teeth to achieve periodontal

membrane healing of fully dislocated replanted teeth to provide a theoretical basis for future clinical work.

[Key words] traumatic dental injuries; completely avulsion teeth; tooth replantation; periodontal healing; peri-

odontal ligament regeneration; stem cells; periodontal ligament stem cells; related regulatory factors; fibroblast

growth factor-2;  lysobisphosphatidic acids; scaffolds
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H-58 24 BMP-2 Fl BMP-4 1% S 18 1k, #7% FGF
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growth factor, bFGF ) HA i i~ 41 it 3 58 F1 L #2117
TERE , X 22 b 40 i ) 4 GRS A oA A E A
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T A JE R
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o8 T 24 240 it A O 35 R ORI 28 TR A 4R E | (i E
miamEa,
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WAk i 20 M 1 JE T & 1, E SR 2R B, EMPs 1] DL fE
HE I A U A BRI AR ORI
FH A S TA) 5 9 3 EMPs 1) G IfIL 7 1% 37 8% 557
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P DL T H At o o e B S 6 2 X IR AT, 3R B
EMPs 1] IR SE T RV, BFgE R, T Al
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BIJEY . 1Sl F%F X PD-1, PD-L1 # PD-1.2 1
v REHUR AT T B 525, UEW] T PDLSCs 38 i3
RSN PD-1 A1 PD-L1 AHELAE F A0 T B 20 i 384
B o BANMEAY TG AL AZ T 40 A5 1T T 40 i 37 hP-
DLSCs #1li il , 544 PDLSC FEAH 1) 3l 4 ikt = {49 e 72
HEFR RN o BRI, 30460 B 20 B ) g 540 T 20 Jf %
ARG & L i — 25 30 HF T 5K PDLSCs (1948 AT
S 1 P A R i R A — T O
2.5 EF T 48 i (regulatory cells, Tregs)

HERR M C2 AR RY , HATE &
B D-H #2009 T 4 % 1 DI E L D-H 88 0 3 i A
HEF A6 A K 7 B (transforming growth factor- B,
TGF-B) 55 1% 5 R MK Tregs 434K, Guo %"
W5 22 7 5 b ol H W T AL B PDILSCs 5 T 40 i 3t
Ki g%, Rk BUH 2 5 Ak BE A PDLSCs (M-PDLSCs ) Lt
7 %5 BE AL # ) PDLSCs (G-hPDLSCs ) X T 4i fifg 38
A BP0 R RE S SR . 5 LRI AT AE T A0 +
M-hpdlscs FeH: 2K R b & B T 5 £ A9 Foxp3® T 4
i, Foxp3 /& Tregs i #2143 F R4 , Foxp3™ T
YL 5 Treg IEAH G, W M-hPDLSCs 5 2 A9 T
Ui M 534k Tregs o AT 4L T 16 T A [W] F9 40 Jif A
TR T 40 + M-hPDLSC 35 5K 2 v 1L-6 B
AR, BB T 40 M0 + G-hPDLSCs/T + MhPDLSC IR
A 200 i ] A AR AR P, 5 SR 3 B D= H 8 i o 1
il hPDLSCs " i IL-6 175 3 7 4= B8 2 11 Tregs . 11-6
TE 8 5 Treg/Th17 - i e 45 4F # 2 W 4E .
Tregs /- HPETH 32, Th17 S A4 SV, —F AHH.
b0, RIFUIAR SR g P4l . BLAk, Treg BT
Z e, T LAAI ] B 20 A, 25455 20 B DA B A 4 328 44
Mo YHLARAL FIRYOIR AT, Treg 10 13 4 55 A3 4059
JEC AR 1 T 200 Jf A0 5 G 3k B AR 7 1) T 40 Jif 22 (]
WP R AEVE R 5 R T d-H #8 EF IL-6 78
hPDLSC e 45 87 D BE , i PDLSCs F-4= &
H AU T RE

3 XEMHBBINEA

SO LA KA O 240 Y A D AR ) A
KA MR I — A R AR . BRAE A 52
ZERERL L A < A AR LE IR A P AL T
ML HARIRBT I =445 . HRTSCRBORLT 2 D
T8 AU O 20 i 260 B A S e i T =
Y Kas(m)>l,

3.1 AikAEpHA

B WFIE 43 B R PDLSCs, 6 oF M Ak Jy 4y
PDLSCs 1) 32 42 , MR 45 /2 75 Uk A 2F 4k 3% 2 8 1 A
(B W R0 2 10 Uk )2 o0 4, IR ST R WY« 47 A 2 2
IR (B W R 45 14 i T PDLSCs 78 7 H3 2% 1 114 3%
B, AT LA 3 PDLSCs 26k B 78 24 48 32 1 7 A 37 G 2F
JE B A

B IR £ 4R (platelet-rich fibrin, PRF) /&
— i E A R K AR A AR
Yang %5 V78 R CAT F 44 B 2R A & 1ML /0N #e 1L 2%
(platelet-rich plasma, PRP) % , % B PRP 11 )i H]
AT LAY A [ 380 2 T A 0 B A 2 4
MITE o Du 88 FER B R 2B i Al rpr
T R WO A 5 S 1Y % B 4H , PRF ZH R PRE/
B] W) DT AR AT & W S B A R AT T 9T, 45 R B < PRI/
B ) DT AR A 0 T Sy 3 i 8] 7 5T 200 6 %) 285
A= A7 RE 0 RS B BRI RO B, 7R RS AR L
WP R 2P AR R 78 0 T AN AN A2 1 2 g R
GLRYRZNR . PRF A PRE/B =] DEAK 2 & 9 34 R4 1k
B SR 40 21 4, {H PRE/RA &) DS AR 54 4 B AR
FHEL PREF BB B &, O 42 1 5 JR) 24 2P A 0L TR
P ERE A , A CAT FEAE 4R 158 0 L
32 AIARATH
32.1 YK EBEM R HydroMatrix (HydM ) 2 i 4F
KT K FH T 4 R 3G 57 04 3 B AT 3 S K40 oK 45 4K
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HydM (1) 1 L, A= 4 BEHT I 5 040 it 3% 77 0 5 4B
W] PDLSCs AE W2 7% HydM IR [ T3 58 5 ALP %
Pl von Kossa 44 €4 {iE B PDLSCs AJ LLFE HydM #E Ji
LR TR AETE S AL B, 2 B HydM
J& PDLSCs P-4 i FH AT R B 04 8L o 7 2 3 4 5%
F+ 1Y) PDLSCs 175 7 U 1 B 5 7 UM 86 12 5 =2 42
1L BREH5  EA PDLSCs Y 57 4844 B B% AR 21 K A4
Mo 250 R 5 A PDLSCs Y 32 28 b4 k) Al 412 1F
AL ORI A I AT 4 L A A
= g E A S S Sl 1 1 = A 5 A
PDLSCs 45 & S 2R MR I JE VAR ik rp R
A N AT I
322  Bio-Oss WKL A B 55 & A0 EE R 5 JR R B
PR | X6 HR ZH AE A Bio-Oss Uk , T 52 56 25 W 4 A
S5 )3 A P3DPSCs 1Y Bio-Oss Uk , 25 - F 0 . Wi
YA B O T, oF R R R AU TR B, S 4
FEA 7B o6 B A RS B 2R T AR AR R
AT, T XS B2 - i/ H 4k, 6B DPSCs 45 &4
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