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apical bud

Observation of cell movement after the implantation of mouse incisal apical bud
cells to molars
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The anterior teeth of rodents such as mice continue to grow throughout their
lives, due to the presence of tissue stem cells at the apex of the anterior teeth. We collected
this from GFP mice under a microscope, transplanted it into wild-type mice, and observed it for up
to 6 months. As a result, it was revealed that these tissue stem cells shows epithelial-mesenchymal
transformation and differentiate into cementoblasts that play a role in connecting the teeth and
surrounding tissues. By applying this mechanism of cell differentiation, it could be applied to the
regeneration of teeth and the regeneration of tissues lost due to periodontal disease.

apical bud Hertwig Malassez



B X C—19, F—19—1, Z2—19 (Jt@m)

1. WFZEBALE MWD 5

t O OFRAEITIB T, i EMERZ R T S OBEIfEIX, 4 BIZE > THRIE+5ITHEY
STV, HOFE AT =X LOFINT, BEEREORERZ—7 Y hO—D2>THH, ZD
ST EF COMTERE R I T2 R EEE DRI SR 5 T E NIFFE N5,

EPEIZ DT> TR 2 7Y SO E AU 3R 2 s 7 rofgiE 42 LTl 0 . BN
T A VEAEEDTERRL S v, SN RS S D, Bl ORARSMIEL, & & b & 1% Labial
cervical loop &PFEIZN T 7223, Harada 512 & - T apical bud &4 i, = ZIiZid bR
SRR D 72 DR R B 5, apical bud ZBAEsI kN UL CRIHT 2 2 &3, Milaos bz
M3 57O QBN ET M D LB 2 bk,

OOV FEE RFERFICBWTT TIC.GFP G Z & /‘:r:::*y7’\7'7;<0>ﬁji‘lflapical
bud M@ % PSR T CREICERLL . %TE’*‘JV‘?X@JEME” I L CTAEET 5 FHEOM
KB L, ZOEEHLE L=, apical bud MiAEIL, iﬂ‘)‘ JVEERAE, Hertwig bRz #

(Hertwig’ s Epithelial Root Sheath, 'L~ HERS) Malassez 717 % (Epithelial cell rests
of Malassez., LA F ERM) ~& b3 5723, ¥4 HERS 0 b O3 L7 BSR4 = L’C'IZ
A l\fﬁlﬂﬂ@ LT D ENIRNE Lo TETWND, 1Y In Vztro DL DFEBRRIC
WT, 2O aEFFT 5% < ORWIEN H 5, uaxuzx > MR 536 %5 HERS fEHH’U
TN, HoTHENTHD ETHHELH Y 50, \ZFHE L 7= apical bud fifiss & o L
PRAN )= %&é@ﬁkomfﬁ%ﬁﬁmfw@ﬂoto% TR~ T ZHHIC GFP (T

~RY 7 ZT- apical bud Ml Z AL, 6 » bz TEEZBIZRT 52 LT, 2O
DR ZD ST & L Lz,

2. WHEOBER

AWFFED B X, wEIRD E R OMHIIZ B L CEIEZ B2 Z LI X o T, oRAE L

D AT = X N Z R U HAERIEDORBIZORIT L2 L Th 5, A EIHE LA Tl
GFP Bt~ o AUt @ apical bud fﬂﬂﬂ'ﬂi’iﬁﬁfﬂ—l: TTHAEL, ;ﬂ’bi’ﬁéﬁrﬂ?&ﬂlﬁj\ﬁﬁﬂﬁ LT, %
AR 7 2D F AR & R S ICEAT L &L LT,

apical bud HEAE X, i‘)‘)‘ VR, HERS,ERM (2531t 9 %, HERS (3, ti/NEDMZER
MRz A 2 FIEMIC ML S, 2O A 2 FEFEHIBIIMIZE L2 HERS ORI % > CTHiR
i blzE Ay MEZIEKT %, HERS 13, SRR 27 F L T ERM & 722508, —#6I%
TR b= ACED, BRI S ERM O & (%, EREVEOMER:, RN E 7 %
— 2 ADPIE, ERBEOEEMEOMER, Mt A NEORRFER ELIEIChIDEE 2D
nTnd,

— 7 TR OFABRECIHB W TIZ, HERS O—#0° MBI A 4 U Tk A & R EFMIAIC A
b4 % Z &%, Cre-Loxp ¥ AT L% AWz invivo EBRIC T TICEEHEN TV 3, LivL,
S BB S L7 HERS (IZ8 W T EREMIEIRN A U DR8N 2 H T2 Db, if:%@i 9,
PRI A A NEFAE L LR OMBRFAICODIEHATE AN E I DEAHTHH- T, %
Z T apical bud Ml % FItE Ol BRI L, B L2l oEiiEs 6 » A iz > TH#l
2L, ARKEDOWR IR Z R T A AT AN AL SRS Z R ThHRE A A
L1773 EE T RPUAE L CEEPUARGT D Z LIk ClllaEiE2 B+ 5 2L L LT,

3. WKk

(1 KFF—& LT GFP &+ EAL-10H#EDZ Y —r~7 A C57BL/6-TG(CAG-
EGFP), L v x> hE LT6HEIMOAADIAM~ 7 A C5TBL/6 i L7-, B34
BRET =< /Lt % —SPF EREICTHE L, RO TA BT A4 eV 12 BefE oo BARE -
A 7/I/T Rb—idHl~ U A L —fEIEHE Lo, EBRIZEE AL BLRE LR [ R K Eh i 580
FREHZI » T 72 bz (R o B K B ) SEBRK R85 55 20007 =),

(2 10 EDT) =~ REA Y T7)VT BRI L0 2RI S E7-1%, F2KREE
B FIZ T EE’%E& DHI L, 22 HRlM A2 HkE L, 8% 1500PU/ml 2 @ Dispase 73 A
72 3T CARIT 20 /iR S, HRARE )5 apical bud DA% HEE L7z, & HIZHBEEL - aplcal
bud % Accumax® 1 mL P CTHREIZTI00H A X% a2X—F L, #lS 8%z Lo

v L7,

Apical bud 75 ARAL
TR D%
FERBAREE T CHERER




3 EHFRRC 6 OB AR~ 7 AP O AR EE %, =P R M T®0.5mm,
ES 1.6mm O E EFRF W EREICE T, WRET S L OVE RBEHICHEEEA LT, BiE
|IX1IRBICHOE R F—3EFm3ulL &L, BRZ1, 4, 12, 2 4 CTEWYELHIE
SH (FHn=8), EADEFHEEWMO L, 4% TRV AT IVT B REERICCTHEE LT,

BRI
A) ICEHXRIBEIEY 3
l L OMIF % A

(4) BHERELE (I ITAFENR) ICRRIKOFEFO LT EZREmHMN EEIZ/RD X 9T
B L., #FEaHEAl SCEM® % ANIRIAEEFIZ CHlE Lz, BUEYI A 1L Leica tEf D 7 F A A&
%k CM3050S®RDENIREZ -3 0 IR E L., ~ U A LFEE 1 FI O iR 43 I8 4 S e &
L CLEF 200pm 2R L SEEANZ@P > TH U T AT FA 7TV HL, EEX4 um

WCONARE (4B NT AT 7 —5) ICTER L7z, MBFRRBRBIc o Wi, fFRL
TR % HE Yot Je O d e ks Tl 21T > 7=, HE Yo FIEIZ@EEICEN, LY
VROAMBNCTHER TE AL, REREAEICBWTIE 1Rk L LT, #l Osteopontin
Y FHUA, HT Cementum-1 7 ¥ FHIA, FF 2 Anti-GFP HUE | 2kPUL L LTH U UF

Alexafluor568 fifk, HiF = AlexaFluor488 hiikz{# 1 L. DAPI A Y VectorSield®iZ THf
A L7z, MBI 1% — o v AR o #L M EE BZ-X710012 THIZE L7z,

4. WAk R

(1) LLTFICBHES 1S 2 48 % TORENRFMLE =T,

(2) BiEHZ 1AOEE FIRT, 1HE, 28 CIIBME LMD GFP Btk & 7o THER S
o ZZITIETR L TRV, 1 TIE GFP BEPEMIFE D —E81Z1% Osteocalein Z 7Bl L T\ 5
HDOELTWRWNWEDONED NN, 4 BLE TIE42 TH Osteocalein B ToH - 7=,

o % o . 2y

FEKIDAIARZEARIT GFP Bk O d YRR S [ B/ iR, fkEaEianic GFP Bk
MM £ - T 5, AX0NEFY O HE 8, HE BOENITL, A03ELD, 5o
TWA 3RIZE 1 HE T, FRNSEMO 24, EANCOED 1RE2R7,

(3) B 1 2813, RPN E L7l o —EIT EREENICES bz, S HITE A

NS =)
A NE
| RHFE
: BARAR

T OO >



B »Fm T Osteocalein Bt 27~ L7z, HE &I CTHIlaD BFICE A o MEEHEEZ AT
Tb\é L BRI,

AT_— V% B (AAHZEBIS GFP (I OO BRSNS 2 Hh o mig, A X )
F @ HE 14, HE BOEMT0, AR D, BoTnd 3MITEH 1 AT, T
WO 2R, EICRFED TIREAZTRT, T O 2N OYERE, TR D5y
RN & A > MEARHIIESELS LTV D 2 L DR TE D,

(4) Bt 2 438 b FIBRICHEREENIZE 2 > b33 4 U, HE BI2 CRia o JE B
(A MVEMNEE AL Uz, GFP BPEoMIdIL, WREmOE A MEMANZ S, EREA
BeA T EMIC BRBO b, £z, 2 2UTFTR L TV 23, Cementum-1 12 X 5 E k%
AT W TS, [FARROFT RO bz,

2 - ‘(5“,:' SR

: HEiEE
A RE
C RAE
BRARAR

T OO >

e ENRGSPER O HE 8, AT OSFERIAR O 3T UMl O SRS 43 2 5T D JRIER 2 7R,
HDOETEE S, HE 4. DAPI Btk & GFP BiiEifr o EisoE . DAPI Bt L
Osteocalcin [HIED EA D,

(56) £&o

1 & o ERLRR O FEAE A T = X L OfFBAIE, AR O AERHEIC BT b BE R &
Hi= 59, WEMBOBFAICBO L, A NEHAELY &L wEMOBFAN B IR
TRED—)L LIRS TND, 2853 Ay NEITAKIL L-EEMERTH . s
D EfHHED—5i7Y Sharpy &L L TAVIAZ, b 9 —UnlX il E 2 A VA A Tl &2 {RFF
THDITEKNS>TNDENE T D, AL NEOBRK & HEEDOHRZIZ, HERS &
ERM OHIENELS B> T AR, ZHETIEAATH -7, AWFZETIE, LR Rk
PR DO BAE L OENREZ . GFP L4 BT 2 2 LIZ XV ~7z, ZORER, MR
B oA U, B ARIESMAG, & A v P EFRRRERRIR I 0k L Cunie, MR —EiTE A v
NE DO T Osteocalein AR LT & A MMVEBEGELZ LT TV,

INETIZ T ANV 2D ERCREMa A T 2 =T A v~ b 7 A% 87
2L - T, RIOMEHERMAAE A > FEFRICEHFEESND Z ENEMRE L TROLNT
W5, ZHPBH LIz AN~ b ) 7 RZ R OMBVRERA] (= R A 7@
L Z OB THRAKIGH S TWD, Db OBFZERE S5 apical bud H 3k Ok L
faZ Db O ERMEERREL A £ U Tk A > FEFMlasaIc b9 5 2 L B fEsR S v,
ZOMEIT= T A VMRS LCOME bR > TS 20, BaBHRE A NI
falz7e b & &b, JEAFEOMIERMIEA & A > MERRICHEET 5 2 EOEE 2 MG Tx
2o



ERTRISE R &0
A A Rk

ALREYELEE —— P TSvELEER

IIALTRUSREIG

fREPID _A;
FRIEEIFERR A M EFHR

DIVONOBIETIX, B LMo —E X, SERER Tldt A > MR 7
D HFEEICED A E IS TIRE SHFMERIC 2 > TWDH Z I LTz, £, B
ARSI 0fE L TV D/ T Cementum-1 51 & 72 > T D Z & (X RAS BLER TR
WV, BEIO OO DOIIED KA RITEREMI IS TEREARE T 2D, Fi#
DABEEIZ D> TEY . EAEDT-doay ha— LR s LT Ligsox
HTWDHRTHDL, SHRITBERBEESCTICOREMMO 7 Z v TR D I Z1T > THIFUBAE
21792 LT, EBITHGRELTEWEEZ TV,

23 3k

1) Maruo N, Sakagami R, Yoshinaga Y, Okamura K, Sawa Y :Development of an apical bud
differentiation model using transgenic mice expressing green fluorescent protein as donor, PLoS ONE
11(3): e0150766. doi:10.1371/journal.pone.0150766, 2016.

2) Sonoyama W, Seo BM, Yamaza T, Shi S: human Hertwig’s epithelial root sheath cells play crucial
roles in cementum formation. J Dent Res, 86, 594-599, 2007.

3) Huang X, Bringas Jr P, Slavkin H C, ChaiY: Fate of HERS during tooth root development. Dev
Biol, 334(1), 22-30, 2009

4) Akimoto T, Fujiwara N, Kagiya T, Otsu K, Ishizeki K, Harada H: Establishment of Hertwig’s
epithelial root sheath cell line from cells involved in epithelial-mesenchymal transition. Biochem
Biophys Res Commun, 404(1), 308-312, 2001.

5) Luan X, Ito Y, Diekwisch TG: Evolution and development of Hertwig's epithelial root sheath. Dev
Dyn, 235(5), 1167-1180, 2006.

6) Lester K S: The incorporation of epithelial cells by cementum. J ultrast res, 27(1), 63-87, 1969.

7) FLREM, W EEE: Hertwig RAZEOMIKITE A > FIFMIIC LT D7, H#EJERE. 58.2 1 58-64,
2016.



3 3 0 2

Arita Y, Yoshinaga Y, Kaneko T, Kawahara Y, Nakamura K, Ohgi K, Arita S, Ryu T, Takase M, 55
Sakagami R
Glyburide inhibits the bone resorption induced by traumatic occlusion in rats 2020

J Periodontal Res

in printing

DOl
10.1111/jre.12731

Kawahara Y, Kaneko T, Yoshinaga Y, Arita Y, Nakamura K, Koga C, Yoshimura A, Sakagami R

99

Effects of Sulfonylureas on Periodontopathic Bacteria-Induced Inflammation

2020

J Dent Res

in printing

DOl
10.1177/0022034520913250

tl tl I I I 63
Porphyromonas gingivalis 3 2020
144-155
DOl
2 0 0
HERS
62

2020




Toll-like Receptor 2

LDL

62

2020




