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BRI E & U CIRIEME D BlICHERE L CAE L, UIE LI BERR =L A & h
L. LA, WEHOERITE OAFBBENO U X7 ZfE D 728, wBEIRFFRIET
EREDEM AN D Z L OBEEENININ TS, 208 ) RIEENS, RYE - i
GRS D FERERIIEAT S, SR B ORAFIRE DB IS IL R 2 & AR & AL E 2 T
RSN TV 5.

GEEZ T I RBEIZ 31T 2 ¥ 2 AIG TR iSRS & L C, sBERIEE C o AR HE
IR ZET B D, ZOWETIE, EHOEENRMREA 2RO CBEFEOS T3
HIRIFFEIR T B A%, RAEDIHIR & & b ITHARR AR -CRT B AL 2> D BT A4 G2 oF Al pk
MR S BEHE, 531k U7 O BRI HIZELS ] L, FrAEMRRRIE R 2 S 16l E L 5.
Z O OFEM O, MEHIRTFOBICIERZ X2 ECEERB PR L 57
D, MR - 53 LoV TOMATIERICEE SN TWD. DBEICBIT 2R T &
R E LT, iR R 0D SRR R B <o AT SRR A oD 37 A2 G oF 2RI B BRI B~ 0D 43 L )
RE[1], BBESFEIR~DIa T —4 %237 osteopontin DBEIH-[2,3], HDHW
IR IR AL FRIZ 31T D Ref-1[4]X° semaphorin 3A[5] DEHEAIRERE 2 /1% L 724
REFTDHIENTES.

F7-, WHOAIEIEHE 2B ST 572 D120F, MBI IS 2 88 722 A K5
PO A AR R TH D, ZOFOMEITIHFEERE SND D E LT, mineral
trioxide aggregate (MTA) R EDT AN TLAREA L NEZFITFHZLENTE 5.
IHBIE Ca¥, OH7REDA & Ol 2T &5 5 AR 206 2., BAF2 B
AMERCEBME L bHE - T, BHEREICEAE, FrAEMEARIC L2 BEBHMOMSEZ &
RIZHEET D720, EHRLMBBERSHRAMICER LTS, DRENSO Z OO
MENCBET 2P ER R & LT, KT A BN T %A NOGFEIZKT H1E
M, ¥FlZ Ca, Si 728 DmFEOBATZ TR R LI —@#OWIEL6, 7], DWW
MTA IZ KD BIBR Y 232 (BUP-2) %4 L7z AIRIbIEEL & NSRBI TR L7
SERIRFSE (8] 2 26T D Z E M TED. FABI N T LN, F T T R e G ek
B ELOBRFE bHE SN TR Y [9-11], A% DEFAMNER SND. T bSO AR
MEHZOWT Y, BT X OWEIcx 3 2 EER O [12], HHWITbMRET
BRI S 7= AR REMEA B T & B Surface pre—reacted glass—ionomer filler DA JK
LB ERE[13] CE BRI OB AMHAIZ R O] [14] 72 E ORI R S LTV D.



2 HHOR4E

KON - HBEARE O FANTTRE & 2T, HOAKOMRENEE TS & & bIcwit
mmE kL, WOBRFHROMRBRIIEESFGFEIND. 20X RBANLDONRETDH
FARE AR & 2t BEALRR AR MR R SN TR Y, dwHEs Mg O BIGE - 1k
X% 72D OMBAESERIEOMEAT [15] 0, RERFE ~D i a5 (37 HEDTALEE
DIEEN R Z R LIZFE[16] 3 e S D & & b, eI L 0 e B 23
ENDHZ EHRINTWND[17-22]. L0 blf, HOHEBESMIEEZ AW EsEHEEc
B9 2 —HOBE TIE, sEBEEMIE A IS K 51 XREERE COmRBERAET] %
TSRS Lz b, i F RS R ERL U 7= sl e e oo N TyE O e
[18] Z#% T, AL OHEBEEMILH ZRBMIC X 2 A TRREOBRIIE[19] 23 Th
NTWA. F77, b MEBESHIIL OB SR TE AR B ERENICBRE L s
RE~ T ZADONEE T THESE, AF v AR—/L R 7 U —TOEMFEHROMERIC K
LT —#OMFE[20, 21] H @EVIEMELNSEH SND. 7 v SRS AR E AT T
JUCEMARAE - ME N RHIRIR S S B iR A 2R L7 & O b HE SN T D
[22].

LSOEODOWBIRREAEREEL LT, Whp L EAEWPEE (regenerative
endodontic procedures; REPs) 23EH S TCW5A. ZOFEL, BEBERFICENY
(AR IS SRR & I, S W C o PLEEES L 2 AR NICREE L, @2 RGO R 1
AR & U CIRENICAETEHRZ R S E 2 b 0T, DO EN D OIERFIE [23] 20
KELTHRME R LooH 2D 2 EI3FFEICHET 5.

PDlEo X oz, thiomie, &8, HAICET 2RI O VTR, DRENS
HRBFARIC DR R DN FIE SN TS, HEEELE WX - BRI R0 3 5
EOEEOSHORERNPEfFENS.

FEEMER L

[1] Saito K, et al. J Endod. 39: 12501255, 2013 (IF: 4.422, #¢5|H[=1%k 28)

[2] Kuratate M, et al. J Endod. 34: 970-974, 2008 (IF: 4.422, #751HEIH 91, b v 7 5%)

[3] Saito K, et al. J Dent Res. 95: 1034—1041, 2016 (IF: 8.924, #¢5| A% 37, b~ 7 5%)

[4] Nakatomi M, et al. J Endod. 39: 612618, 2013 (IF: 4.422, #%5|H 014k 24)

[5] Yoshida S, et al. J Dent Res. 95: 1282-1290, 2016 (IF: 8.924, #%5IH[al1% 30, ~ v~
10%)

[6] Han L, Okiji T. Int Endod J. 44:1081-1087, 2011 (IF: 5.093, #¢5| H[a14% 149, b+ v 7 1%)

[7] Han L, Okiji T. Int Endod J. 46:808-814, 2013 (IF: 5.093, #5|HE¥ 110, v 7 1%)

[8] Maeda H, et al. J Endod. 36: 647-652, 2010 (IF: 4.422, #%5|HEI4K 65, ~ v 7 10%)

[9] Yamamoto S, et al. Int Endod J. 50 Suppl 2: e73-e82, 2017. (IF: 5.093, #%5|H 1%k 22)

[10] Hanada K, et al. J Biomed Mater Res B Appl Biomater. 107: 161-168, 2019. (IF: 3.405,
#oI B 17)

[11] Islam R, et al. Int Endod J. 54: 19021914, 2021 (IF: 5.093, #%5| M=%k 3)



[12] Hirao K, et al. Life Sci. 24; 86: 654660, 2010 (IF: 6.78, #%5|H[E1%% 60, + v 7" 10%)

[13]Tto S, et al. T Dent. 39: 72-79, 2011 (IF: 4.991, #¢5H[EI% 90, v 7 5%)

[14] Takahashi Y, et al. Clin Oral Investig. 23: 1723-1731, 2019 (IF: 3.606, #¢5|H[a1%k 16,
k7 10%)

[15] Noda S, et al. Sci Rep. 9: 5430, 2019 (IF: 4.996, #%3|H =%k 36)

[16] Hashimoto K, et al. J Endod. 44; 256-262, 2018 (IF: 4.422, #¢5| =%k 16)

[17] Iohara K, et al. Tissue Eng Part A. 17:1911-1920, 2011 (IF: 4.08, #%5[/HE1% 198, >
7 1%)

[18] Iohara K, et al. Stem Cells Transl Med. 2: 521-533, 2013 (IF: 7.655, #%5|AEI%k 118, b
v 7" 5%)

[19] Nakashima M, et al. Stem Cell Res Ther. 8: 61, 2017 (IF: 8.079, #%5| HIal%k 168, kv 7
1%)

[20] Ttoh Y, et al. J Dent Res. 97:1137-1143, 2018 (IF: 8.924, #%5| A%k 56, v 7 1%)

[21] Katata C, et al. J Dent Res. 100:1351-1358, 2021 (IF: 8.924, #%3|H[E1%% 2)

[22] Sueyama Y, et al. J Endod. 43; 943-948, 2017 (IF: 4.422, #%5|H A4k 19)

[23] Iwaya SI, et al. Dent Traumatol. 17:185-187, 2001 (IF: 3.328, #%5|H%k 352)






