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Abstract

Periodontitis, also known as destructive periodontal disease, is caused by the invasion of bacteria
in dental plaque into periodontal tissue, leading to a chronic inflammatory response. This patho-
logical process may lead to the destruction of periodontal support tissues (including roots, peri-
odontal membranes, alveolar bone, and cementum), further triggering the formation of periodon-
tal pockets, accompanied by worsening inflammation, loss of attachment, and absorption of al-
veolar bone. Although standardized basic treatment can effectively control inflammation to the
lowest level and remove diseased tissue through surgical treatment, the repair and regeneration
of periodontal tissue remains the current challenge in treatment. In the 1980s, guided tissue re-
generation surgery was proposed, but its treatment accuracy and predictability were poor. Bone
powder implantation is commonly used in clinical practice to promote alveolar bone formation.
Although it can repair alveolar bone defects caused by periodontitis, autologous bone extraction
has significant trauma and the regeneration effect is difficult to predict; allogeneic bone is difficult
to achieve both bone guidance, bone induction, and implant safety. Therefore, the regeneration of
periodontal tissue faces significant challenges in clinical practice. At present, stem cells have been
widely used in the treatment of periodontal diseases due to their excellent self-renewal and diffe-
rentiation potential. Under specific conditions, stem cells can differentiate into osteoblasts and
combine with biomaterials and growth factors to promote periodontal tissue regeneration. In ad-
dition, autologous cell transplantation not only has high safety, but also demonstrates significant
feasibility in practical operations. This treatment strategy provides new possibilities for the reha-
bilitation of periodontal diseases. This article provides a review of the application of dental de-
rived mesenchymal stem cells (DSCs) in periodontal tissue regeneration, focusing on the research
progress of DSCs in periodontal tissue regeneration. It summarizes the research status and limita-
tions of donor sources, efficient preservation, and application efficiency of DSCs, providing ideas
for the preliminary research and precise and effective clinical application of DSCs.
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1. 5|

TF R — P SAEER BRI, R iR A R AU AR R SRR A
REFERFENT WK M EEE A 2 —, EEE D @EL. ARG H RS R R K
JRIR A AR, RIRMRE O RS TEAEW. MHEBSETIRE2]. HAMEIIEAR. HEAR
A5 FUEHR AR KA TT I BA — 2R, HEREHAS AT mMAAR WA, Bk, 25
FRAEBE AU 2 E AR TT 12—, R 20 AN 2 23 R S R S S 9 AR 2 AR AR OR
RS A DN T R A PR IR T e it 7R e, N BRAHR R TE 2 AL A T R IT R T
WIERR[3]. ML — M B & G 5H RE AN 2 18] 70 AL T RE IR 7 AL AR, 72 PR AR YT v A B
FIHT 5[4 0 S Y5 (8] 78 53 T4 (DSCs) R A A 425 . BOb 207 /8. BUIRA S iiirt . H A AT
B IR B SEOL S, 2 FF AR BR 2 U T ST, 8 22 [5]. H AT B ok DSCs E04 24 i T 4H i
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(dental pulp stem cells, DPSCs). #22RFLSk T-4Hifs(stem cells from apical papilla, SCAPs). it 7% L4 T-40 o
(stem cells from human exfoliated deciduous teeth, SHEDs). 7 FEHi{A&4l fig(denta follicle progenitor cells,
DFPCs). & JiE 41 g (periodontal ligament stem cells, PDLSCs). 1 & i /i) 78 )i 41 (alveolar bone
marrow mesenchymal stem cells, aBMSCs). 7 ] 78 Jii -4 i (gingival mesenchymal stem cells, GMSCs)#/l
F WEF-4 i (tooth germ stem cells, TGSCs) [6]. ‘EATTAI I T IEH S AME I JLEFLF . 1E 8 2R %R
FIBIAN A 3 =B DL R A BT AR 2 A, 928 i AR SR 7RI 7E Jan oy A B ITAT
W], DSCs MR #% B JEF ML [m) LRI RE, FLRRR I S B 1 55 AL R D RE TR AT AL . IX AR i
RS AR 2 J8) 98 S8 I FR A b (v A 1 BRI AT R M 28 TR R BREAR A A R R T 2
B 7B SN 5 R [7]. SO DSCs HIRIE A, K FAE A R A ZUE 5 1A U i U8t e A — 1)

®.

2. FFiRIE)FTRTF4HRE(GMSCs)

TSR YR ) 18] 78 53 T 40 M2 (GMSC) 5 oAt 1] 78 5 T- 4R i (MSC) A EL, SIS TE 3257 . XA /D
Sy Tl i i 4 i o B B R $R 15 H A T &S S BR[8]. Sun Quan [9]%5# GMSC 1 BMSC £ i 1% 55 3k rh
B8, EARANRIE T, IR EAS R BB RR B (ALP) DL B 45 25 11 (OCN)BEAT & B, & P GMSCs
FHELT BMSCs JEILH 1 5 g 5 R ) i A1 SR B A Be 7T o 1X— I GMSCs 78 5 Jiil 41 23 P A= 4t )
TEIERLHSRAL TR IR, AT R ETF R a7 R B . RIRER, E— DL A
RN AR N, KIL GMSCs F LA IE AR 8 oF J AN oF i Js i) 26 % [10]. GMISCs & T H
Bt AT AR PR, JEAE SORE SOSLR T TPORIEAE . 2019 4F, Sun [11]5E7ESF A 28 /N B Bk 433l
T 5895 F E AR AR L (GFP+) ) GMSCs A543 5%FBS 1] a-MEM 15373, 38 i o} bl & 2F 1 6 M7 B Gt
fEae. i ISR TR Bva AR 22) M A i 45 &35 (Cementum junction, CEJ)EI%F 14 (alveolar
ridge, ABC)EE B2 FISRVFAN PR 20 A Hl i RSO 100, R I 400 JR e S 2EL 24 o ZE 23 9% i 2 B i Tl ik 2>
o1 GMSCs 1 J8Ja A dRAA 2 A GRP+eF4EAi I dn il b e, Zad 4 JA3E R, MEEE] GFP+ACE 4
FANF B A ) B R R 2, R R 0 i B AR IR AR . X — R IR, AT RSN B R
R B RS EE A LRE T, R A ARSI TR D1 RIR . [RIRE DG T 4 e i
S T ER B ST, Zhang [12]% GMSC Jaj#liyd: i 21 2 A & KB, W EITE: S GMSC 21 41 1 4 i 4H.
S SORE AN MR AR G e, S A bR AR 7 IE RS R AR, OF i 0 TR e b, Il v 4% R R 7 1L-18
J TNF-a FIZRIB K, B8 GMSCs a5 428 fi K 7 (I RIS TE — @ FEFE FIe 1 7 Ji & BREAR . [FI,
Qiu [13]% &I GMSC {15k #5772 GMSC-CM @i #1fi] TNF-o £ 1L-18 [IRIA, et IL-10 [F3Rik,
B A 11 (Bone Salivary Protein I, BSP-11)F1 Runt /564 5¢ AT 2 (Recombinant Runt Related
Transcription Factor 2, Runx2) 33 . 35 18 &1, 2@k 172 B /NS A& PR A FEE m BRI, JRAesE
B SR M BUF R eF e, S84 HAUNIME . DL EMF RS BN, GMSC A i e k41 i 34 4 oh 3%
FR RS, R R T SORE R TR PR R R A R A (B2, F i R 1 R
fEFER L AEEAR, FTUAYE GMSCs MIREURIN F T B2 =518, A TR, (g R &R 1A 7050 40
Hfi(healthy GMSC, H-GMSC)F1 7 J& 4¢ 7 i [|] 78 53 -+ 4l ffd (periodontitis GMSC, P-GMSC)E 1] AP ml T4k
YA AR T T T R A M, 5 H-GMSC ML, KZ % P-GMSC £ 2RI 5 = I pk B i e, RIS
PR 200 A A0 R T L P S 2 A s RE IR ) AR I 2B RS RE[14] . IS A BT AR, A skl 2 0E ) GMSC
Honr U L A R B R E RS B8 0, HAE 0.4 pm AT 3 pum AL TE RS 22 R, ANAE 8 um
T L A A B R 5 1) 28 IR 1) 70 J9 40 M T B8 7 i B T P D i R B0+ B 5 PR R2 e J1[15] o 18 BH 7 iR
()t BE AL FE XF GMSC (114 58 RE 752 M 2 AN B S5 L AT %, 78 4k GMSC ¥97 AR A s i fE
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FRAL g RORS TR — A M B R SRR R tehh, DR OB A SR E G BRI AEY
fi, AT DA KA R AR A A E RSV e, AT R R S 51 R AL A . X SR O I R TR
T B, A BN AR IR T RS DN S ATRR A BT R

3. FREFHA(PDLSCs)

TR, AFR— PP A de g5 a0 1L, AT F S RS 2 8], AMURTRIRIVE TR, ERIEE
AR E M E BRI [16]. T4, WISKIE T AR 23k AR A ) 78 R 4n i, L8 o B ]
IBWIE 2004 4, 9O AT TR TT T RE TR AR[L7]. AEAIR, ARSI R B R
PDLSCs 7% 3 Hi bt N fif 7] 78 53 40 i AN 2F 86 T 4 i B8 22 1) 2R (R IA R B i (R AE K7 o [18]. %1
PDLSCs 7E /A& Py el iy s i 6 70+ BOCF RIS RS D B2 9 2 UGIE M - Liu [19] B4R EL T 82 8 s i 1)
PDLSCs, FHA4# T #HN) PDLSCs AW 48, TEMN A ISR 5, W82 B A b 37 A % 21 1
B AL, FARRRMIGR T RTH RGN, HA BB EN . B 5OER E 2 PCR BAR
K, & ¥ PDLSCs /& 4 & @ A BeRE e 0] TNF-a (05000, FHAE R WI0EHE 1L-10 5yt b4k, EF
JAH A A FE b, PDLSCs 4 W 223 CD163+40 0 (1) B, HA 35 22 T HAh 41 . ix su g L0,
PDLSCs f& % id i i 7 B W 40 Ml fb R o3 o Tl R A8 . %57 PDLSCs I FAE R/ TS B 5E, 23811
TR ) T T an o] S8 A5 kot R #5 HR0RE,  DASTE 5 Ji) 98 55 28 TR (R 9R T TR BUAS BEAF 97 8. Liu [1]5%
IR IS PDLSC T T AR E G A B E, iR AR - R CRILEY(PLGA) R E A 454 PLGA
(PLGA/SF). M Ik 4 & PLGA (PLGA/HA) LA I =35 45 5 M E A L 4 EHPLGA/SFIHA),  $5m] e i
R EFHIE e T . AEXTEL A T R A AE R 7 3R5E I, PLGAVSF. PLGA/HA. PLGA/SFIHA =4
TNF-av IL-2. IL-4. IL-6. IL-17A. IFN-y 25 RNER 7 RIE Y R T B [N, XA R e
BT R R E B ERIR, B SR AR . Wu [20158 0T 5T 0T, 4 i 20 v St
SEAY L, PERIAN R, HAR LM SO EE . IR B DS A AE RS AR VAR R RE S 4% H B R At
RE I [ 25 & PDLSCs 4% B S A4 ] o

BT H AR BFERAR DL EE G HECOR, BUILER M B B 5 PDLSC ¥097 4 A & 175 %, [l
—UERR ] RE R ARERE RS R ER, R RE 20 A0 R K AR RE 0 AR IR T ROR R AR AN T AL R
M [21]. X —KIPERIAT, ERIERTT 7 R0, FFER D S EEE E R RRIE, DA RIGTT I 25k
gz 4xtE, Tian [22]% 18 & 65 % R E A FGIT I E B (1) PDLSCs #EAT5T L, 7E4RMi/KF B2
PDLSCs I H B B FME R /b7 66, K PDLSCs BAH BN F b, &3 M A AL W22 1 BE TR A
FKILFIAFE, Nanog. Oct-4 1 Sox-2 =MEF [FAHXT mRNA FldE H & & X EFER/NFHIK, Ki-67 FHPESH
W% s /b FrLAE PDLSCs 697 7 Jil 48 I, 03838 BT A PR AT AL BE 5 B A A — > 75 B L (1 el /. 2%
B 30k £ T B AR AR GE L, Xu [23] %% AR R R U ) PDLSCs (r-PDLSCs) 5 - 4 & K s 1)
PDLSCs (a-PDLSCs) M GE#EAT X}t B a-PDLSCs HIMIFERE /1 BB MR 2L RE XA T r-PDLSCs.
1E. PDLSCs 1434 BE F1A3 A AT I [RIE, FATS 75 R AR FE A0 ] SR HU AR 40P e SE LBk ) PDLSCs. ih4k,
T PDLSCs Wifal 35 A R R AFIGITER, LR BT A 5 G LRI N T A DM i A G, XLt
e AT 5 FAT T3 — AR R AN 5K

4. FEETZHRA(DPSCs)

DPSCs 108 WA BEZL S B IR AN iAo 22 W () 78 o T4, HORIR iz [24] € E
TEINE TE M e T 7 PR R A 2 A B AR A A A o X RV 45 DPSCs 7 AR R A TUS AA R Y R
A, JCHORAES PR a7 I 1, Al AN B AL . DPSCs fEE S E « (ZsEM 2505 TR = AITE 1
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RN A R A A T T PR B SR (T B8 [25] . Guan [26]3 5 Hu i A 48 /0 B AR B 2F [X ) 0.9%
SALANTE O BT (NS) LR DPSC V5T (DPSC)4H. ) CEJ-ABC, &3 DPSC ZH1)°F- 112 }4(0.215 + 0.017)
mm, NS Z11#°5(0.311 + 0.022) mm, DPSC 4H (1) 7 Fli e Wi WCFE FE HEAIG,  [FIH DPSC £H 48 i 41 i 12 i s 2>
TE RS R B A0 B e 2L, VA B R A ILAR 5 3T A% o T ¢ ELAIE S DPSCs EL AT i B i 4 e F2 B T 6 0
TR A A A ZAME S A 2 G EE o R 4 M FE S v £ B R IR, 1T DPSCs Jd i
MRS AR, BB R IX — R, R AL KR . ST R M T HE T 41 i (iDPSCs) 1 4=
YIEEPERe b, 2015 SRR RE, AR O™ EFEE Y iDPSCs 1E4 &AM AR L T E,
REfg 2 A A R S SRR, HILTERRE 1o w3 20 . 2, S5IEH DPSCs 4LffLL, ixXiy
iDPSCs [ZH 2R i 77 B 2 B4 . X —RILBLEH, 48 2REXT iDPSCs IR Re I e A IR, (AE
B Sz 255 A A B AR R 17 AR — e MR F [25] . [RIAERT, Hu [27)586 A ZF B 18] 78 57 T 200 i 1) 75009 5
FE SR DT 2B I T A 18 5 /NRURE S 30V 2 ) 98 A, 205 4 A ISR, Jl i F RS IR FE(PD)
I DA B 5 282 2 (AL) « A5 5% S AR 203 B2 55 22 J7 T (1 VE AR, A3 DPSCs 4 i S 4 B SR AR 35,
ZHAET AR NG T KRERHE, X —MEAMEIAEZ AR 45 3 b, RO 2 25 21
SRR TIUESE . DPSCs 7EIX —id B 4 T DS IER, ENTIAEEAU R EE T 3 R AR, iE
]R3 3 0 ) P P T R 4 R R 1 P . [RIR /R S DPSCs AR J7 SRR HEAT T W9,
I DPSCs 551 DPSCs 4 ffist Fy 35 o] A e ik o Jil fi A=, e P gm iy 56 vl BT — RRE 2 R R 2
B RN TR & & F A B S F AR A .

T SRE I R A e 2 A B SR AEUIRES , IX PR R AR IR B0 4 i A8 2 4 A 23 IR 2 7 A — s I 86
Wi, AEFFLRIR, HEERIZ 2% DPSCs [ RCE BE I A0, BSR4t DPSCs BB /4 I5 1% 734k
(I6E S1[28]. (EITEEAT W R T HI XM A, 247E DPSCs Fhid JF ik #MEME miR-140-3p I, FHLEELH —
SERBERE, FEREEHEPTHARIE R ) S R /E A, dlEt 513 KMTSB #4958 T DPSCs VA 23R 58~ i
IF A FE R R R 360, 4278 miR-140-3p 1 KMTSB & 7 2H 23 B A R 4 5[ 29] . RIS I 9T 6 A 45 24
AT MSCs F R 48 T A 3 A8 A5 JHC BT e by 76 B3R L P I PR A 858 7R A9 [30] . T A DPSCs I BSR4 LA B2 FH i
ST T BT B A TR FE, SRR TR KB N A T I PR A 75 ZE i — DR R

5. B¥ES FF4HRa(SHEDs)

SHEDs 247 &5 H L 7 86 (0 [ 78 0 T4, eoRIET 2 H 5 T3k E31]. 5 BMSCs 1 DPSCs
FHEL, SHED #f S H 1 B8 i A 36 B 75 PR R = (1) bFGF . BMP-2 & [RIR 1A /K [32] . 75 4 KB st/
BRU PR 1 P B A5t X AN CAS + SHED J5 , FRAT W5 21 [1] 78 o7 1 20 B 1) J 1 70 A A 4 1 RUNX2., ALP,
HES RN EWE A REL B BT . [, VEGF f1 TGF- (EIE/K -G Frighn, ixeeasip it
FfEHE 7B AR AR [33]. HEE M T SHEDs 5% AW 485 F A AEBCR I 9T, ¥ SHEDs
FERAE R CNEE S b, RIURE A B B0 325 H Jo 9 8 P Ak BE2 1) S 240 o V1 40 B 1) i A i 43k, {H
T Je A3 1) 5 8 DAY T S 28 B A A TR %) 155 ) o T 0 0 1) S 2R ik 1 S8 2 A I K B, 150 W I IRAB M 1)
YR EE R T B AL TR [34]. EAR HATHIBE 778 4> K B SHEDs X 7 J& 4 F A=A BURAE
{A7E DSCs {13 7 Jl L AT AR 413,  SHEDs AHX T AT 4P it i 5t /b, B 438 % SHEDs f4355
AR CRAF AT T0ESE, B TR S HOR SRR B SHEDs HAEMITERE[35]. X /2 AR SHEDs
FRRIE7E 8 A, SR AT DAYE L 8 I VR s SRS AR A7 SHEDs, £ W K5 (8 H 5 2 i L35 VR IT

6. MRRF LT 4HAE(SCAPS)
SCAPs {EA—Fh A 76 i T4, F 3700 F A R F ROk P, R LR B 2 3 2 %
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B ARI RS SR, BT 35 T EE =85 IF vh 4y B R I, SCAPs (3R UM X f# 4 [36] . K SCAPs
R BN G A TG 12 J&, IS E/INE 0 R A KRB 5 15 00 2248 T2 5 0.9% NaCl 4, SCAPs i3
TR PD A AL, (R S 58 5 5 A A 2 BT AR A R R ) A i TR AR R, 3B T
LU 1) Sharpey £ 4k 45 My A i A 3t K2R . UESE SCAPs il {E A FRAE AL A4 TR (403
BARHARIR[37]. [FIFER), SCAPs BEUESE AT LLd sk #hi) T 4t i 38 GE R A0 ] S e ) R, IX Fhe oA [E)
4k SCAPs FEAH I N FH IR ML T 45 S [38]. WL E~, SCAPs ARl AR B e MRk K E HEH
71, #4314 % (berberine, BBR) 5 SCAPs JL[AR5 7%, 1M A T AR BAER BRI A i, XS fE i@
BUE Wnt/g-catenin 55l B K S RCE k. E—DHh, K SCAPs HH 7S BRI A AR, o7 DL %
BEARRIMEE R ST, FHIREFL O RN R FE LS AR i XS R IAIER] T SCAPs £
JAHL BA TR EZEAER, @R T IHAERRRIERT PR B R, NARKRIIG RS 4L 7 1
AT5¢[39] /T SCAPs RAFTE TR TERRMIRAR I, RAE NG =B Bdh 8 8 A 20 77 ik
BRI T Bk, T CAE B SN T AIRT B A R & 0 AR R T Sk ) SO AR 4R JE 2E 21 1 4
(SCAP CS) 5 ARAE AR 2 & A 40 g (IPAPCS) I IE # MR 2R 3k 41 il (SCAP-RP89) AT LL#L, & B SCAP
CS M5 EFRicd) CD73. CD90 Al CD105 5 SCAP-RP89 i — %, H.IE s H AR & it 177 i % B
BONGEH, U AT RIS I RE i, 1 SCAP CS 5 1E% SCAP [RZH R4 il At 1170 8 3 25 5 [40] .
DAL, 227 A AR AR (R R F 1, SCAPS [ SR AT DA S22 G B8 32 B R4S, 451 Gt DRI 5 T4 ok 1 B85
SR, KT HAEA ] 2 AT AR R S i BAR R, 5 7R — DS R AR R

7. FHEEEEEE 7T R T 4R (aBMSCs)

aBMSCs FEURH LIRS, AT UARCE JF 8 SRR e R o s ok, B
R A R P E T B SR E . ARG IR N4k BE /7, aBMSCs 515 88 8] 78 )i T- 40 is (BMSCs)
JEILH AR, X545 aBMSCs il 11 fia 20 23 AR A0 1) — o B A 38 70 20 Bk [41] . Mason S [42]5%
FERIE A (1) B B B B, R D040 B 1K) aBMISCs BB Z e E, % AU7E 30 4> pd A7 LLN IE®, 35 4
pd 7 AN AR 4323, BEJG K aBMSCs TE/N R K FRAE G A AL BT . RIS, AHECTEFME A A
R AR R, IR B TR USSR R A AT A R SR T L, R E AL
LRI #R 2% aBMSCs [ E B8 17245 . ILIT 5T 8 aBMSCs TE I AR FEE bR 22 4
AT 3 N 4 4L T H65. Wang [43]286 aBMSCs 122 L 94K £ 3L 8 % 0 A4 Bl 32 48 (nHAC/PLA +
aBMSCs)IR &, M N BLai i et o, nHAC/PLA + aBMSCs ZH. 11 il b ik B il A 1 S 3 78
B RIA SR A NGRS EE W CUER, BMSCs RIS HINE . i ae sy, Hl
LI Ik i kv S B JR) 30 R AL 11 7 XA o s K BRI R SR SR B SR [44] . S B TR T aBMSCs 7
OF FE A 4B A AR A I A B A A SR B e AN AR, (B L SR R T R C BN ERA TR TR
WHICIIB) 77 - 383 %t aBMSCs (A 78, FAT 1A 275 2F i 498 3 3000 2 S R PoAEAS SR Hh S E B 32 U
BEFRNML, AT BE A R 250 O IR B

8. FHET4mAa(TGSCs)

TGSCs FEERLT 2 =B 4 4 A h i I B, FARBOR I = ZEAE b T 58 = B F 0 IR[45]. B4R
TGSCs M. H T 7 AL AT AR D, (Hig 20t CEUEY] 7 e e i e . 4 TGSCs 5 R IR
(polylactic acid, PLA) A 2.z (Polyglycolic Acid, PGA) (L W—— ] B 2 L3 228 PLGA 454, TEMK
SN SYIMTE RS, TEAR P T AE AT M A 3L R [46]. [FIBE, RERRESIL/KJEMEME N TGSCs 37 42 th ] fif
FLFRIH A B 0 1 AL BE J1[47]. 7E%% TGSCs 5 PEG /KBRS & e/ T 5008 T ot se it

DOI: 10.12677/acm.2024.1451461 549 I IR = =23t e


https://doi.org/10.12677/acm.2024.1451461

el

WALHE 1 500 T BUE SR PR 2E[48]. R TGSCs HIRIEAHE T HoAth DSCs 1 FEC MR, HEMFER
FEF R R BRI B AR L RS 2 e T, L5 SAEA U RTT H R VIR B
MR A 2 R 1S TGSCs 7828 1A FHAE R 22 WU L A T AE I S T ANEL, (A FRATBE— BRI AT
AHRZ

9. FFET4AA(DFCs)

DFCs i T/ e, IS A R RIA 78 AT R0, SATEF & B e R IEE REIEH, &
55 A R DL R BT RO R, 06 5F U 1t e T 5 A (/B I [49] - Zhan [50]% DFCs
F1 DPSCs I H#ES 7 RIGHAMER T, K DFCs (I T HCHE AE /1. ALP 35 R 36 8 (1 ik 38
T DPSCs. f#iiff 7RI, 4 N\ %41 (hDFCs)-5 48 3 AbF 1 5 A% Joit 32 J5 FUR (TDMPS) il i o 441 i A
(NTDMP)FE N /I R BLBE O J 5 N R A JS . LS BB A 5 B AR AL 2 LA R 4 3 (192 Sharpey
FHRTE . X —RKILFMUEM T DFCs fEfR 7 i R 223 F AR D T W8 OR B T, N R R 7 12
BET BRI AT RETE[51]. Yang [S21X AT 1 4 B 2 R SR 4 2240 i (cells from cryopreserved dental
follicle, C-cdf) 517 i o B4 i (cryopreserved dental follicle cells, cDFCs)#E47 1 X EL /04T, R ILHAR
‘B, RHERE S S5 IEH cDFCs AHMERCE F R ALP Fs S & BE L R oF o AR 5< 2 (-1 (periodontal liga-
ment-associated protein-1, PLAP-1). ‘B /i [ (Periostin) ] mRNA ik A AR . B J5 55 o A Jo 22 o itk
A 7 BN AE RN AR R ) A BT ey, R 8% 8135 4 O SR A S (R0 4L b 2 i R R L SR FE ey
B3, BIER A AR BS R AR 1A A RIS SE i . X — R IR W], 7 FEYNMISE A 6 o L4110
A ] TR AR ER, o RIS R A SR 4 T 9T Y SR g o [RIAE, 4 PRF 54 DFCs
il S 4T /I (PR + DFCs)AELN R AR A4 ] B R AL 1) i A, 30 PRF + DFCs 2041 DFCs ZH #5474
R, H PRF + DFCs 4304 FE0U% B P. gingivalis HAE DFCs )4 i 41k 3£ [F (Periostin, Collll,
CP23). ALP FikHisi. Uil 5AYA kLSS & LUngk DFCs HJE R

10. &8

i EPTR, FIEVETARMARFERE . SRR, S AREM RS & R EERS T IRER T
MIHZI A RE ). M DSCs FREUIME 5 F2 Sk iE, GMSCs HA 4%t #, HkZE aBMSCs. DPSCs Al
PDLSCs, Ft A7 73 RAEAA TSR ECOL A W HAR R AL, RIS B 4, EEAEFRE. R
AN RN 7 T 4k SRR % . 1M 0% T JUFP DSCs IS /ML RE ), IE TR —0 R G SEIG I SRR L,
DA T 75 B0 B IR AL« et M SBT3, N B A& 1T 4EM . HRTE SR, 64 R 77 50
WAFTELEVF S, A0 B B SRS HE B AR 229 BUS B NS R BURAE s Bio-Oss I —Fh#i A
2, EHET—MRAE MR, Wz, RemIE RN SCARIE T BB [4]. A NS &
B2 18 ) G e HE R R A AR A A 40 PR L ) ) A 00 PSS BB SRS A (B 5 Sk 2 ) R A T A
B LA DSCs (4 idk 5 A B FH 7 300 75 22 P kAT 22 4 M 5 0 R0t L BSR40 7 FH 5 39 L Ak 43 A7 [33] . VA
DSCs [ N L IE SExF 2 2P AR B B RICR, (H L AR R RIRE BE B A0 o LORE B il o [RDBS S TR\
RFT DSCs I B ARAE LRI T BAT00 ORI RS ) 22 A 28 G . [Rltk, DSCs 7E IR+ )2 B
RS FRER R, ARG 1 2 R SR BT R B R
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