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1 Effects of oral keratinocyte-conditioned medium
on oral fi broblast phenotype in vitro
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Kayoko Nozawa-Inoue, Kenji lzumi and Takeyasu Maeda

Background: Fibroblasts in monoculture are highly-
proliferating, however, data suggested that use of
static fi broblasts is a better model to study biological
phenomena than proliferating fi broblasts. Previous
studies stated keratinocyte-conditioned medium
reduced fi broblast proliferation.

Aim: We examined the effects of oral keratinocyte-
conditioned medium (OK-CM) on oral fi broblast (OF)
phenotype in vitro.

Materials & Methods: Primary human OK and OF
were grown in a chemically-defined EpiLife and
DMEM containing 10% calf serum (DMEM-CS),
respectively. OK-CM was obtained from near-confl
uent OK culture. OF were plated into microplate-
wells, and 24 hours later, the medium was replaced
with DMEM-CS, serum-free DMEM (SF-DMEM)
and OK-CM. OF were cultured up to 96 hours.
Proliferation rate and cell cycle profile were analyzed
using a MTT assay and fluorescence-activated cell
sorter. To determine a OF "phenotype’, the levels of
Keratinocyte Growth Factor (KGF), procollagen type
I peptide (PIP) and MMP-1 in each medium were
measured by using enzyme-linked immunosorbent
assay (ELISA). Finally, we assessed collagen gel
contraction by constructing a tissue-engineered oral
mucosa.

Results: The proliferating rate and the proportion

F oo B &

of cells in S and G2/M decreased when cells were
cultured in OK-CM and SF-DMEM. The KGF was
detected only in cells cultured in DMEM-CS and
OK-CM. Furthermore, cells cultured in DMEM-
CS synthesized PIP greater than cells in SF-DMEM
and OK-CM. In contrast, cells in DMEM-CS and
OK-CM had a higher ability to produce MMP-1. The
OFpopulated collagen gel incubated with OK-CM
reduced the gel contraction.

Conclusions: This study suggested the OK-CM
increased a static OF population, and altered OF to a
phenotype more extracellular matrix degradation than

synthesis.
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FE BEFEER RIS Z MR B X O LR IR 0 B
VENE I R s R T4 72 & OSSO B S4B Poalr 45 % 47
IRFEEBEIN, Ihe IR TH ISy 712
AT EMBEREERIKRL, ThsBEORMHIZBITS
IR BE & M RO A & BAG L 72o SR EN S E 0
O LAEDKGE L, 48 X DR DORRN 72 PR RE
BHAEITH 72012, AT TORY ROV THE %
MZ7=-DOTHET 5,

(b5 7e & NS H i)

JAMT R RS B O G & 2 B BEE, MREE,
LORMCEDDONEL 2 HOD I L0, BRI
R B e 0h R B e & ONTIBINE, LI 7 DR
DOV CRRNIER R B MR T % ks % 2 B
it U7zo PREBRESHE b1, [ — R A 5 O o6
THARBCCHIIAE L TN TH 5755, SHFRIHA
NOEMICET HEEERLIVEVIEENH Y, 3
PARIE SO D oA 72 BRI e A 4 BRI 3R 52 2 FR B
WEOEFEZERL 4 ADSERICHRTL L L HI,
WA ITLOEMOBEIEZ TE LT RLT 572012 it
R CRIRNAES IOV TORE 21T, BIED) 2 8
HICHEREE72, TOL)BREROD L 20124 (CFik
244FE) 4 AH5 20134 CPRL154E) 3 Ho 1 4RI
LRz L, BRI A I L - B 03
Bl ZIZF T D B AT OB GEE B AT R e R & A
FE L2 BEIIOWTRE, AilofER, Biix, EERE
LRCOMENE, HERERNBEFIZOVWTHREL .
(2]

AT R AP R R AR R P T SR R 2 e L
7HEBNIE 500 B, 496 4 TH o720 AHBITIE 4 H 12 f,
5H266l, 6 33061, 7H33%6 &M ZRL,
2EOMEEAHT L7211 AI359Bl & k& b e o 72,

13 FEEEVEDL, TEBEZFRFLAEERE
ITFAIVEEED 24

PrBIFIOmbe A SR
OXWEHF, BEE, BH % KEh—

[#E]

RO BEICBI 2 BB T F 2 )V LR IE O HHE
B LT, FHOBRELREORR % HIIZB AR EINE
WENBEZ LWL, GH, BERENRYL, FTHEE
ERELZZF ANV EEED 2 FlE R L -0 TET
O LRI E % N2 TR T 5.

Bl 1]

B 130, Kl EFR AWM THOME. BUREE
2007 4£ 5 A O WEHRZ IS T #37 oKW IR S 1,
PSRN BLEE Bz ib. Aol F 3 #37, 38 % & o )i i PH
% X B BGEHRO SN0, YF &R S vEE
6 AWM. WiEB X O 1 2007 45 6 FICBIA - 4/
W% BT FRZ T HFRNIR CNERICIZ R0 EE )
Hol7-ON HIZHH, RESHBLL, 20%, &
P & WA DRI HER T E 72720, FAE9 HNiE
B A 2 Wi AT PRAE L7z #37, 381 M EINICH Y
BAE 7 HIC #38 ik, #37 13MRAE L 72e BUME, W6
ERE L7228, IS OTRIIERD SNk, FBIHLRR
BOFT L © T XV BRI U 72 ZE R o v PR DRI
& Z QPN ZIRMH A S 7 2 I B 3 ASHL I 9 12 il
FI LTz, SRR IR © =) 2V B E (3%
Ha7k)

Bl 2]

B 18, B, ER AU THO X BEBGE
el & Nz BUREE (RO 720, Hh ) DU HRHE R
2T I XMEHe Lz 2AAM T I L #B
7 X B BIE A SN0, UF 2 A S h 2011
7 ANZ. WiEB X OFH 2011 427 AIZHER 1 &
FIREICBHZ - Ml % BT L 720 2513 RNk TRIK
fa, FIEIROFEZE D b Nz, MkoFHiEIZRET
HY, BAES HICIES MM B X O #47, 48 kil =
MifT. BAE, WitRf 1ERGHE L7225, EH O FIE7RAD
SN R IET I © FEEE ORI & MR O
AR BT LT AN RO O AZ IR L7z,
ARSI - = XV LR IE (IR R)
ERXS)

JEFI 1 TE#37 D ONEENAESICHBETE /2720
#37 \ZARAE, FEB 2 TIE #47 ZRAET 5 L EE O EATE
WX AEEAEE SN, 2T 720

Lrla] O 2 ) TIZBIBEE & v D) IRE BT BIF R 1E
BRI LN, LA L, HRALMEIhTEY,
B ORBBSEILELEZ SN,
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woR B OF

¥R 25 FE  FrRERFSSE 2 0=

HiEg P 254E 11 HOH (4)  FHi 9k~
Bt Bl Rk o R

[BUR LR E]
[V=2 v b7 —7] Eldfah

B KRR AP AR SR 7E Rt
FIEA: dr ik S SR AL B2
=fE S

FESEALIZZ DS T B0 2 A [EE A
T5] TLEDITHETHY), V—r NV T—27F%
DA BBALZ HWE U TR S5 5 M0z iGE)
T9o [HMEK] OBZES (KRB, (ZETER
Hoffr, #hRMRRRE) [T &, mAbE v #E
ST F IR, FHEREEE LB O 205
AR LEMBLS NGB & W2 9. DAET,
1987 AR BT DAt ALt Jr Ot L IC X 5Ty —
XN = —OEREKAPFERINI-b00, BK
TRV = v VT =25 [ ] &) BRFER
LREREICRMESN TR SN TV RS2 A,

WA, INFCEROEE MRS ETE AT R
FALTRE] & TRH £v) 2 00BHEOEICL -
THERLWTWE T, HRICHEHZ ARWAT—II2F THEAT
L7z Fmwitid THE] # 2% v 5 — K &3 5 KEE
BoOZ b d7-61L, Z7u—1\Y) X AH#TOH L TERS
NAHNYERITEERFER BRI ERE L [ HARRE
M ZBELo2oH0 3, 29 Lickd, BITOMEE
HHSEARRTRIMELER Y [EED5E] 22 72A
BN - GRAVE - BOERRE MRS SR, Rk
NFERTERLOET DD H, ik GRID) B S,
AN EELVLEL T LTS —DHELL T ET,

L, CNETERIIEERR L ERLL LAY —
X NI — 7 FEERCWAATE O - LR EHED D
BT TREEEHEAL] 25 TED X ) AN ROBT
ERLEDL) 7o 2R THBEILIN00] %
EEREHEE LMD IToCEF LA L2L, V=%
VT —21F, ARLEEE,S [HREO5E] 23270
NEEZHIMWCEEL TV EATH L LITEDD X
ml, BfTolERAERTCEMELENhnw=—-AhH 5
Pl [HRETLHEY -y VT —H—] LLT#

F oo B &

D& == A% RIET 5720 DEBFEEKICH G354
B bEEZTVET,

(BRI E]

INAAA X =T 2 TREFEMEUL R DA
—REHIEIC @V R R DR R —

P KRR B R AR AT FER
A RAIE T B B

FE &

PUEANZ, FZER O OICEHRICHSBIG S T4
W77\ 2O, FUAERNZHGUMEZ R MR AEILL T
PP ZBRI LB TV AAS, BRCZ AW As S
FEICHBILTws, 2L C RNBRIYEDRHEE L TRER
M ERSTWDY, RN REEL LI EHFTETY
T\, ZCT, [HPARIER] 2RINRREEEL232
DOIEENIFER AL T D, RFEHETIE, OIS
DI ZMEH L, oM FIE L 72nwEZ 2 Twb,

RONIRANT IR a7y Vi, PusGREENS
Y HEIR A L # PR RS FORRRERL T
- BERTELZVWESLIDEVIEFE-IPSLZAF— L
720 BUEF TIT, fi 4 QMR 2B T-HAMN CHREHEDY ©
TReBteE y a7 ) YR ER L, HEOMBEEICHE LT
RERET HHEREBLI LN TETNS,

WIS 2 FrHRZE R, i EROMBEIEIZHE S [l
st o BipitiErErEY) (Neutrophil extracellular traps;
NETs)] Th %o AT, 1 LI NETs O
& L2k, ARt CRIE L % i 4Bk E C
bbo RiiHTIE, Mis%EKE % NETs 2R THERR &
LHBREV TN A LW TIRTTFETH 5o

WBICHEETCEOREL, [DNALTYFI] M7
NY PO TH S, [DNAF Y F I ] id, —A&8H
1 DNA IZHifli DNA % #i A iAA T, 88 DNA 21T
BORBIIINLTT28MTh b, HFPHHTRIES N,
TN T T34 2 & LTORAICELAIT SN T
Whe ZD70, REEN - BYEEN RIS E HiET
WEgeIZHE 2, HED L Z51%, HiFENLRAL T
W7 7 — 7 # RBE LTV ERET LW,
[DNAFYHI| OF7 T2y MIEPSEEH I L,
FERALFEA DK A 27 7 F  OREBRAIC D BH D W hE
W23y, 77FTHELE INDEIKSOEED WY
WHEL D EHLEL TV D,
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[ —fX & ]

1 Porphyromonas gingivalis OfERE~ 7 XEFIVIC
BOWTNNIEX ML XS KICES U RiES
N ZFEET 3

VHNE R R B R A A TR S R A
PHBRER RGN DR 5
SHBRERERIE R EARR GO AW RIEF S
HEREE R AR RS G B

OwRvEH# % AT ERNES'? BREX'
REETF SWEAR—' LIEFXL®

QERiE)!

NIRRT ) BARED F V787 HRER L 72 IK5E
BAAARZ P LA LW, AR L R
BB OBEIRME, kRN R SRR 4 IR B ORRIBIEKIC
B LTwa I ePHEsnThh, mEREE OB
LEEINTWE, BAIZINTTITNIKZ ML A
HEE TR, RARBEEEORAMEICBNTE
BILEALTWR I EZ2HE LD, ZOXH=XAE
REPARHTH 5o RFZED HITHEE ROFERBEICB
FB/MEER P L AIREDREZFEHT S L Th 5,
[HFE B £ O8]

68D C57BL/6 <7 A2 P.gingivalis W83 ¥k% 3 H
HEICET 10 WM E R G S & 70, RYef%, L3l 5 I %
WAET S E & B LFHEEBRTERERATO/MNIEA ML
ME T, JIELEY A N A v, BB R B S T 5
[Z2WT Real-time PCR LI TE RN 21T 5720 F72/h
fatko s s BAEELYEETH 7 IV v Ra Y
TH5bH 47 2 VEEERZ <7 A5 LoD, P.gingivalis
% 10 MO RGeS, WO 21T o720 72 in vitro
BWwWTxy AgiHfiadk~ra7y -2 W, [H
B 4- 7 2 ZOVEEIBRD L /MR A b L AGFEHITH
5V =ARAT U EMATHEEMBIERICRIZTEELY
TRAP %t L { % Real-time PCR (TR L 726
[ L O°E %]

P.gingivalis VTPEEGC L0 B RALERIC B1T B/ etk X
PUAMEEETALEA LTV, — T4 7 =2V
P52 L D /MR A N L AR R TAI S s L &
DIZHAL ISP S 7248, JEVES A A A V3
IZBWTKREREIBDON LD 072, SOHIZFABETIIN
BRI EEETRAPEARIIHRA L2 LX), Mk
A b U AEHE MR E RIS L T B ] ek AS
TR E NI E72in vitro T4 7 = ZIVEEEE O RIMAH
RANKL FHEROBFMRERZ M Lz DLEXY, B
JHEIZBWT/MMIEZ ML 2B TR W B L
PRSI 5589 T RE AR S e, B M

43(2) : 2013

BAZ BT B/ANEAR A I L ASEOBEIZ DWW T OFEM 7: A
HZANZOWTIIES R E SR DB DVBLETH S,

2 AT—HFLRARTEEEIEL EEERZIE PRP OF M

VBRI RE AR AR AR S AR A RLIERL - AR
PR MR AR EARSEHA R R -
SFBRERFRER AR AT DU RRR 2R S SR 224 8
Ok &', JIlEme ', 8 18°% REA—1¥° kKHEER’

EILAAE

[H]

ZMUMRINSE (platelet-rich Plasma; PRP) 1%, I/
HHSR OB -2 BRI E T 2 & 2 SRR RIS
ENTE, L L, BEE e BEROMISIHEN D 5o

ZZT, FATHIZEIZB VT Polyglactin9l0 A v ¥ = L4
AL L 7= 3R PRP 22 R L7z AR TIE, RO
WEARBAEOR E*HE LT, BEALTsEMEZ
T=T Y AR VLR, ST PRP OB R Z AT,
[Mrkts & 0]

v MRIRIMASHBLZZPRP 25 —F VARV Y
(Terudermis®: 10x10x2mm) ZZRT 3R &E S ¢,
HURSHZLERIC X ) PRP AR V2R, 4CT3H
BPRAAR, FEBRICHL L 720 PRP ARV VICE TN LA
TIPUET L AT KD, RKEPEIR L KisEiz 2 h ek
RITESH (SEM) & JEF-RII8mEE (AFM) 12 X 0 &Pl L 720

b R AR O KT TR W T,
WST-8 & v T @B MIZFHli L7z PRP AR Y
I M 2 R L, R RE & MR 2 SEM
B L OHRREALZ X 5l L 72

T/, A—F 7 AHFMET~NBAL, ZOMREIEHE
ORI RIS (PCNA, aSMA) I2&-
THHM L 72,

[ 4]

35— RIS B O MM TR S vz
TATV Ay v amiddlze TO, 55—,V Hh
DY fr & B LR TH BIR B 2 /R L7z 3l
KEWAME PRP AR v VI2id, U PRP & MoK 1
(e.g, PDGF-BB, PDGF-AB, IGF-2, FGF4) »"#ff&n T
By,  MFEMILORMAE AL 72, BRI B Y
T, EEMROBREIZEMTHD, FHI2PRP AR
VB ORKRIZ PCNA, a SMA Btk oMl % % 5l 72,
[ ]

PRP 225 —4 ¥ ARy VL MEEIL L ok
HZ L&D, PRP OGN Z RINNICHRATE S
CEER LT, AREMTEOm E, RV Z K T
&7z, BRRIYIZIE PRP AR & BEM B IZ B W
THEHRR DD 2RI RIE S Lz,
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3 Streptococcus mutans A IL/NA % 7 1 IV LFRLED
BEDERAR
—REEEMNDOBMNE CRBERERICELSZ <
)y 7 AR TTE—

VPN AT e ey ot S e R L i
VNN S e N R SR o R R R S S i
SHB R AR OISR SR TR ALY R 5
OxBEth' MHEA'W FE B° ABEA° BipEgs'

QERS)!

KAIINTT, OFENLT T4V LOREE DI
WWE D2 EH AT LR Tl A R i 1235
LZanwZE, 72850 F 7 4V A ORE LB AT 25 S
WA T 4 VAR AT T H I L R L, K
WIZE T, mAEEHIERE (MIC) DUFOMRE 7 v
AV~ Ty (CHX) TERED Smutans 734
F 7 4V ADIER, b OIIERAFNA F 7 4V L EEY
RS E LA F 7 4V AT OB 2 HEt Lz,
(]

[F8r1] 7u—t 8% (RDR) T1HZ7E3
HMBREELTLY VT4 A7 EIZERL
S.mutans 54 7 4 VA (ATCC 25175 #k) %, 70%
AVTRELT NV I—VIZERELTRE L7z, IRWT,
RDR Hr Tt s ] o [al —pREF 289 & T 15 40 L <
14 BFRHER S e 720 b, ERE 7L — Mo v M,
W% PCR-Invader 12X DMIE L7ze X512, H#
FA A =T U L) FRFEHEDONL T T 4V LY
EEIE L. [FEE2] 1/8, 1/16, BX T’ 1/32 MIC @
CHX fFFE T H L < 1d CHX JEAFAET (W) 2B Wn T,
BT AGREREREZ 24 BRI S & 72 S.mutans (UA159
BR) NA X T4 VA hOAREE T L= ba Yy MR
IVEE L, T2 N FTANLEESZY AT VN
ALy MEBXOT =/ — ViRl x v CllE L7z,
4]

[FEER1] /N4 T 7 4 )V A FERAE S A RS L d
WEUZ, RS oRmE L ICHBEIIHmML, Eo
MR H o720 T2, ERAE O SRENIZH -
THloH D5 &5 WA NA F 7 4V AREEWICERFT
LI BIR SNz, [FEB2] N+ 74 v AR,
1/32MIC @ CHX 472 F Txife & bk L CAH RIS L
T2 ARBIIT R TOMTARELRZRZRD N L o7,
[Z% B X U]

S.mutans 534 F 7 4 VA TIE, BRIFH I E R D
CHX & DEMIFICNA F 7 4 NV ATEEAMERE S N B ]
REMEAVR SNTze F 72, BRAFNNA 7 4V DREREARDSH
T2NAFTANVAEEDAF Yy 74—V BB E
AR E N7z,

4 Ty MRERBICH T 2EYHEBEENL
Prostaglandin E2 %2 iR EE4T

BBKFERFIRE W R A TIER: TR Bl S TR R A ) A3
OXBEA, EBER, FWKT, EPHE, Hfgse

[H5]

WA (bS5 Y AR—=F —) 1&, EYAME
P8 DM % B C 72 N Ak I B S-5 5 B
LHEERE Y VN7 TH B, FEIZ,
transporter (Pgt) * multidrug resistance associated
protein (Mrp) 4 iZ prostaglandin (PG) D#fikll45
LTwa, LAL, iRk VT, EEELFET
DIBEL %2 TV AR—F —RITIZIZ L A LfTDNIT
BOT, TOHRBMIAHTH S, €2 TRIIEIX, EBR
M PIEBRBEIC BT 5 Pgt B X U Mrp4 %41 L 72 PGE2 #i
FEREEICOWTHHHT 222 HIYE L7,

[J5]

8 JAMD Wistar 25 v b FEHYIHH#EIC LPS % 1Y
3562 L CTHRMAZFIRIE, Wk 24 BRI L
728 % W T Pgt, Mrpd ® mRNA ZEH L XV %Y
TWV¥ A APCRICTER L, 72, Pgt, Mrpd B &
U'PGE2 5B % @ — D T & % microsomal PGE2
synthase (mPGES) @R % @ EPuRid: TR L 72,
& 512, in vitro TORIEHRED S D PGE2 HkH & 12k
45 Mrpd FHE#] (dipyridamol) 3 X UFPgt FHE#)
(bromocresol green) @ % Z % enzymelinked
immunosorbent assay (ELISA) # BTN L 720
(&8 B L UrE %]

RAE B Tl Pgt ® mRNA L X)L LPS W5 £
12-24 K THBIC R Z /R L7225, Mrp4 ® mRNA
L ANNVEENRLEAZ RS b olze $72, Pgt,
Mrp4, mPGES & 3 CD31 B o 1 % P9 Bz Mg oo — 5
WCHRH T 5 2 LS sN/z, S 5612, KEHRBED S
» PGE2 HEHi & 1% Pt 3 X 0" Mrpd FIEANC X ) AR
WA L7z BLEX D, IEREES X OV LPS &% &0 thi
BT, MASPIREZHIIIZ BV T Pat BX O Mrpd # 4 L
7oHEI A M~ PGE2 M3k 2% £ N 2 W etk 2SR &
N7z,

prostaglandin
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5 CuBHEDNELZLIMNIVILEEDNEMER

ED XPS Hf
WK B A BFGR ST AP -l G BB ML 57 B
O FLE, FiHE—

[H Y]

GHNT T A EEITEARIRTIL A I AT

o BEHGDH L, CuldBMmMELZM L3¢5 H
HTHRMENTY S, L2L, CuldBdMENS %5
EAEDOTEME T 825 WREMEDS D 5 o ARIFFE T,
CuBHEDOELRLZEHRNNT VY A& HMIE, HE
WA L 72 AT S BT 2 I O g s dh & G
5 ExHME L7
(BB £ O]

Cu&s BN 65 15BLU200%DTHBOER T Y
Y AEE R 10X20X Imm® O 7 L — MIRICENE N
L7z W% SRmATER, 7% b v L@k ikt
Wl7, BEBREIALER (F)~x—1) 12, ks
Na2S # ZNZF1 1.0%, 005%27% 5 X H \ZimLins
L7ze CuBERORL L2HEA%E 2HE >, G
LMo Es 2S¢ CTITATEEL. Ih
AT 25mL ICIRiE X, 37C oERM AT 8 M
WE L7, REYP, WEREEZ 1H 1 ERE SIS 72, B
BERE, 7t b2 LB TEBE RS, HRERL,
B E L7ze AT XHOLE o (XPS) # A
L, IRBANRY bV EMESFNEERIT- 72, BoN
T — % OfFFTIZIX, FiEMEDY 7+ Multi Pak V6 &
A7z,

[ B £ U°E%2]

CutfFA=EIck o7, AR EELRE L,
FRICEAER O R B IX Rk TH - 720 B O F P % 55
ML7zeZsh, §XTOWHED XPSIRBANXS b Lh
LbEE&DEEILFEMEK (Agdd, Pd3d, Cu2p, Audf)
& Cls, Nls, Ols, S2p BLX U CI2p ® A7 bV
ez, MESMREED Agdd & Culp D AXRZ ML
BH S, FNEFN AgS, AgCl, & CuO DAERAIIR
BE Nz PA3d D AXRZ DV 2251348 Pd &
PAO ICHIRT 5 ¥ — 7 SRR S N Tzo ZMIALORK
fTid PdO DEIGEA L <, WEBIZES I3 EZ0HEE
WAL, HIZEE PdOEEGTEMLZ. CudfAiE
PEVEETIE CuO DREIRE L, AgnftEo
BT T A EMICH 5720 U EDOFERL2S, Cud
ARIZEST, WEOMWTIIREMIZ Ag2S, AgCl,
CuO & PAO PER L TWA Z LSl S e T2k
KIETIZ4E Pd £ ) PAO DEIEN L 0o 72,

43(2) : 2013

6 RIEMERIAAD CRRHIR EEICRISTRIBICOVTIR
TOPEIRE T )V & BV AR, e fBil bepaviaat

BRSBTS A A 7
PHBKE R ATIER ORI T2 B
SHHERFRE BRI MR IR, R 55

OfER &' R ER® LFLUHL® HHEER
TRARL S, ABEHE®, NEET° FEH—PEHATS
AIBHE S, EE ST BiMe—, sTE2R°

[H1Y]

FHROEFETHY E LMD MR L > T, KT
BB L o AEEXRESOErERINLL L V)
WMEDVDAHD, REE—FHL TR, IR FRBICED
TV LB Z FEICIR S 2 2 L3, FReiF Al
EETHD, AWFEOHMIE, FWR TRBEAE T &
#eZ SN DHMBEFNEALL ZD XA = XA LITDOWT 3T
CIPERE 7 (3DOMM) % HWTHHT 52 L TH S,
(V5]

AV T7+—=AFarty b EHBLEE»SHRIL 7210
JEREE A &, bRl & A e & B L e 2 L
72o 3DOMM %, #HEFMBREaI T rVvae7
H MRS 28 U 72, TIRERGIR Rz i 2 v 12 kHE
L, WAHRE 28 & SUH— B 2 %2 % 7 H AT WIE L 72,
FA—HARTZEOM, A L -5 2l M i
# T 3DOMM (I RAEMERIE (50kPa) %A 72o
SEI L 72 3DOMM 13 4 %785F RV AT VT FIElIC
TREEH ST 7 1 YUY R 2Bk L, H-E Z TR
22 %17\, Ki67, p63, Foxnl, Filaggrin, Integrin B1,
Laminin, Type IV collagen % H\» THRIEHMEILFIC
MeE L7ze & DICAM—HER 2 7 H B o532 R % Il
JUL, Custom Cytokine Antibody Array %47 - 72
(L & & 22]

H-E JetaTldmifE &  fMfbig A L - EmEmF LD
e S, HOP RPN EVEI P72, LA L,
RELATIIMER T, Ki-67 Mo ELRBA L,
Filaggrin & Foxnl ®5EHIL#E, & 512 p63, Integrin B1,
Laminin 3 & OF Type 1V collagen DI DG % 58D 72
I, Custom Cytokine Antibody Array (28T MMP-
2, 3, 9 DWEAEEML Tz, Uik s, 3DOMM %
G RER Y X7 H2BT AMERETIE, TERE -
Bz D YaGEINE] & LIt HE, FIEMIIL ORGSR T & 2
JECERE WK 73 DI DIRD H N Tz G o TR R
WFA RN & BRI O ERRICERE L 52 Tns S
EDTRBE NI, 2O NS, FHK TR IEHEAL
BLOWas LA H: U AR H 5720, WHHICKEL T,
BTHRERHEORBERIBEL TR T LHRENOK T2
ELTVWBILEERTLIULENHLLEZ LIS,
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7 RSB B HEERMRR OB 84
1 &Y — PAFEFRERL T—

—FI>r¥

HRBRE R R 64
PR e T
OMtiRac |, FAME ', NIIHE° SHHEX®

[H9]

20134F 8 H, WAL EME (EHkE) <%
ADF <4 RF, F<¥— M RFEEILEFH L,
ISR R E 2 2B T 225720 T, DTFICZ0
Hrehd b,

(5]

T K2 D M 3ol Bl B PR AR 22l e % 58 U C, REEDTHTTE S
% HUIFAZ BT 5 WEHRERE) O — IOV TR EIDY &
RE%ITo72,

G2

F = v~ 4 Ti¥, Hangdog MIX 5 D D/NFHE T Hdsk
BRAHE & 20258 L C, (1) no sugar and snack at
lunch (2) no ice-cream day at Wednesday (3) teeth
brushing after lunch and before go to bed ® 3 > D}
GBI TbN, I b2RICBFAA ) A7) —BH
346% Tho72o —7, (1), (2) PERIN TN
Srisungwan #i[X D FREEEZ AT, AV T A7) —
WBHIX26% TH Y, WED/NERE R il iR
BWERICH o700 <P — DT, HEE6 FEAIC X
% Na korn pa tom HIXEKHKD 7 v AL R LTT
b, 07 ~50ppm & 7 vALWREEICKE )LD A
Hotze FRFAMX 2 OD/NFRTREDOWD 7 v FAE
RENEDEBSN, EREOSRICEEOHD 7 v
IEREVSRD LN, A EHEROFHLY B
100 5 WETH - 72,

[(£%]

KREAEON EE B E L T4 IO EEH G E)
MBI bNTVDEDS, Ml - ST RICL > TESCHE
PEUTVLHEPMFEWY) L o7z —TF, YA EHRD
REFHHHAN (Rural) IEFHEELIEH0, W
BHEAIIERRGEO A% 53, HUISEHA A~ O BfE &
BLOEFBIICR > TB Y, KRETOHBHRFHMERE
LRI TR, FEBICHIICIEE I TR PR
HNEE)FEBNRNETH > 720 WEHEIZEMME &3
WA 2 S G & TR ARG B LI ) H e 0 2
WhHhHT Ll Bkl
(F6¢]

EHoORSEERMBEVETZVWE, Fo vy KE
Songvuth Tuongratanapha, Kayarat Korwanich, 7 <
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LTHEOMME, 7)) HELL/MEE NS L TE
LEMEB L OEHERLLA/NMITRE S PAAPE TES =
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16 Effectiveness of a triple antibiotic mixture in the
pulpal regeneration process following intentionally-
delayed tooth replantation in mice

Department of Tissue Regeneration and Reconstruction, Division of
Anatomy and Cell Biology of the Hard Tissue, Niigata University
Graduate School of Medical and Dental Sciences

O Angela Quispe, Hiroko lda-Yonemochi and Hayato Ohshima

Background: The mixture of ciprofl oxacin,
metronidazole and minocycline (3Mix) has been
reported to be effective against oral bacteria from
carious and endodontic lesions in vitro and in vivo.
However, its use in tooth replantation procedures
remains to be clarifi ed.

Materials and Methods: To elucidate the effect of the
3Mix on the pulpal regeneration process after delayed
replantation, the upper fi rst molars of 3-weeks-old ICR
mice were extracted and immersed in an solution
containing ciprofl oxacin (0.1 mg), metronidazole (0.2
mg) and minocycline (0.1 mg) for 30 to 60 minutes, in
addition to PBS alone (control). Immunohistochemistry
for nestin and Ki-67, and TUNEL assay were
performed to assess the progression of the dental
pulpal healing from 0 to 14 days after operation.
Furthermore, the gene expression was analyzed by
RT-PCR using Dspp, ALP, Cyclin D1, Caspase3, and
Oct 3/4 A and B primers.

Results: In the 3Mix group, nestin immunoreaction
evidenced thick areas of tertiary dentin in the dental
pulp at Week 2. In contrast, in the control, the
regenerative process was still on-going in the dental
pulp at Week 2, where calcifi ed matrix-like structures
were seen in the root pulp. Also, the number of Ki-67
and TUNEL+ cells consistently decreased from Day 7
onwards compared to the control. The expression of
the stem cells marker Oct3/4 B, related to cell
differentiation, was fi rst detected in the 3Mix group at
Day 3, while in the control the intensive signal of Oct
3/4 B and ALP were observed at Day 5. Furthermore,
at Day 7, Dspp signal was exclusively expressed in the
3Mix group.

Conclusion: This study demonstrated that the
application of 3Mix leads to the regeneration of the
dental pulp and accelerates dentinogenesis following
delayed tooth replantation in mice.
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