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B dFoxe] W] el fEAE A
HRF JHHAN FE2E Ao 2ZA E Aol
= Emdogain(Biora, Sweden)& A&}t

30mg/ml ©¥ 2 ¥o] 3l+ Emdogaing 10mM
glacial acetic acid=. &)438}ed 0,03ug/ml, 3ug/ml, 300
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/ml, 3ug/ml, 300ug/ml 8] F=E Ao AHE-3FT,
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ZEAEY AYRLE AME AERE AR Y
FFY FE5ZNA FEHE AEFA MG63 HES}
ROS17/2.84| & ATCC (American Type Culture
Collection, Rockville, USA)OI A ¢ &ke] A3
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AE BT E A7) Y8t 24-well plated]] H
714G ARG TR E 0, 0,03ug/well, 3ug/well, 300
ug/welle] FEZ APt 24A1F F A F =
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2 Bzglel 308 1,2, 4417 3 RAE]R) ke AR
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UsAy&oio 2 #e]3te] 38Hn| 7 (Nikon, Japan)
8lol] hemocytometer& o}-8-5te] A3} T},
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AE FAEE A1) st Z23gAEet A
FQItHFA E & 24-well plated]) well F 2x 1047]2]
HE7} H 58 B3t wjkelEs A3t 958
o1F7] A HAV|AIHAREAE 7 7H] =
(0.03ug/ml, 3ug/ml, 300ug/ml) 2 * ]33 22U 7L o)
F ¥ uypsinEDTA §-& o]4-5te] Bad NX
£ Bo} Qi ¢+5 A2 @4D-PBS, pH 7, Gibco,
USA)E 8]4A17] & %3k 7 (Nikon, Japan)a}o]
4] hemocytometerE o|-8-3ke] Al =33t
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@714 QI EA B AAE A3 =F A
F 9} AFAHUAEE 96-well platee]] well G 5%
10709] A E7} H =& E58ke] i et 3 2% FBS
7t 23wl HF7IAEHAREAE A
g3t 48413 F 0.1% Triton X-100/saline . &
AEFZAE THEo] B4 BAo) ARt 97
A AR E A EAL 100 mME p-nitrophenyl
phosphate(pNPP, Sigma, USA)E 7] & glycine-
NaOH buffer(pH 10.4)9} §7 37T oA 3087F v
SA1718 7)4Q) pNPPERE] F-E| 5] L2 PNPY
%S FHF=A(Shimadzu, Japan) & ©]-&3te]
405nm o)A} w4 A 7k
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A= A 7 AR AR =AY F3e
2331t £ I7oME Runx2rt 238l DNA
sequence?] OSE2& 67) 2¥d 8% F pGL3 pro-
moter vectordl] 4%} 3F 6xOSE2-Luc vectorE tran-
sient ransfectiondF C2C12 A EE 0] &3}, o] A
FE 6-well plateol) well B 2,5x10° 7j7} H=& &
T8 F 24A2 Feb ettt MR AER A
EAE 0.16% BSAZ} 3Hel DMEMo)| A7}she] 24
AR ERF v kRt vl F v gelS A A B
bright glo lysis buffer (Promega, WI, USA) 5004 2
MEE H8]gt & bright glo substrate(Promega, Wi,
USAYE &% A7Iste] 523t ¥h3-A1Z1 F Runx29)
FAEE luminometer(Junior, EG&G BERTHOLD,
Australia)& AH8-3te] £ 31Tt
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ZE YA LY AFJANFNEE 24-well plated]
BFate] At dEo g2 23 F v 23YUvit}
SOug/ml ascorbic acid(Sigma, USA)9} 10mM j-
glycerophosphate(Sigma, USA)E E§3F A1 413} ulf
Fdo g weEy o wxe Hyr|ddddy
=AE At Mg A 199 F 3.7%
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N-g o] AR A 15-308-3F ¥&AZ F
toluidine blue 2 2 gA-& A&ttt Fao] ¢
¥ F BEn B N A4S &
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Z317] 913 0~3000ug/ml o] W7 AN A F =)
&= 3ol MGO3 MEY BEEE ST =
Group® 4702) MG63 ME BE-S AR5 48
AIZEF MG63 HEY] AEES dltol i3l 2
&2 Vepd 83} 0.03ug/ml, 3ug/ml, 300ug/ml &) 5
SoA iz vlEf FoJg 2polrt #HEEHAG
(p(0.01)(Figure 1).
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on AFd AHE 28 XA AX YEE0
7 VERstT

2 NE RAE A

ZFAEF MG63 HEE HY7| Al A G =
A7} E3+E DMEM BiFg Al 1, 4, 8AIRE F-3HA]
71 AF}E toluidine blue® G2 & FeHdu)jgo g
#Es A3 147 B9 MG63 AEE B3 A
% 10% FBS wro 2 A eg =T FASHY
(Figure 10) 4213t A #gtel] mah y-ato] F7he
A& B g rKFigure 11).

8AIZE T dME Wy Ad AR A Tt
Z7V5ho) wef Fateko] F7HEUS M, 300ug/nl 2]
Lol 7H & 2718 e 9l cKFigure 12),

AFANFAETE A AF =47 23

180

d DMEM @& v F Ao B8 F 1, 4, 8AIRL
Bt AN A A2 A FE URT T
AV Bipo] BAAE R IL(Figure 13), 4217 B3 Fo
T W ADREAREA FX7} 3ug/ml, 300ug/ml
2 zho] w2} R3] S7hEE @ h(Figure
14). 8AIRF A¥} ol FEF M et Ptk
F7hHe B 4 %L, B3] 300ug/n 9] FEA
AFANGAE S| & 3PS Bt
(Figure 15),
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Figure 1, Effect of Emdogain on the viability of MG63 celis for 48 hours, Data
represent mean + S E, of 4 replicates
**: Significantly different from corresponding control(p (0.01)
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Figure 2, Effects of attachment of human PDL cells on Emdogain coated surface
*:Significantly different from corresponding controi(p (0.05)
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Figure 3. Effect of attachment of ROS17/2 8 cells on Emdogain coated surface
*Significantly different from corresponding control(p {0.05)
**: Significantly different from corresponding control(p (0,01)



2 AFANEAEY 71 R4 IA S7He 2
2 YR A THp(0.05)(Figure 4).

ZFPA T BARE A7) Y3 v FgAl
o] 10% FBSE #7Fst H |2 K= A & 24
F5(0,03ug/ml, 3ug/ml, 300ug/m) 2 TS}
ROS17/2.8 X&) AjZtt)o] whg BAAESFE 30
1,2, 47 o) A& St

H| Fg Alojl ROS17/2.8 A EE ¥ F 6047} 120
¥ AH5e Aol 7| AG R AR =47} 3ug
/ml, 300ug/ml Q] FEZ FutE FoA By
ROS17/2.8 A X&) 7} KA A & AHE o+
ERATHp(0.01)(Figure 5). 1&ju} 240% A7} ¥
o=zt TR 2 e 471 Zolvt gl
< B3I TKFigure 5).

4 NEBH=FY

ZEGAEY AFRANFHEE 25, w3t
A A7 AHRAREAE o] F20.03ug/ml, 3
ug/ml, 300ug/m) 2. 2] B FHAINA XFA
FHES] FAEE 20 3ug/mi o] P7ETEA
FEA FTdAM 594 JE HEF F7HE EY
T(p€0.05), 38R ll= 71N B A 300ug
/ml FTAX 2T B F94 e xS
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Z7He B THp<0.01)(Figure 6),
MG63 AEE v JAZ] A5 3d5o) HEg7) 2
AR A 300ug/ml 2] FEAA(p0.01), 497
o= 0.03ug/ml, 300ug/ml FE] APTNA 32T
o "3 A F7tE NEFE FFIFATY
(p<0.05)(Figure 6).
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AFAUSAEE B, vjofstar v Ao 2}
552(0,03ug/ml , 3ug/ml, 300ug/ml) 2] HE7]Z kN
AHFEAE Aeg F 48213 Fof Hygr| g4
F=A x| wpe XFAU ST G714 A4t
Bl 24 A8 24 A 0.03ug/ml, 3ug/ml O] W
NAENAREA 55 7= dzad B3 f<
3 3717 Ao, 300ug/ml =] YT AT
AGEAE HEAZ T s FAZLE F4
UE F7HE B A Kp(0.05)(Figure 7).

ROS17/2.8 ME ) 2} F5(0.03ug/ml, 3ug/ml, 300
ug/m)e} P71 AGRAFEAE 2] F 4843F
Tol G714 AR AL BIE SHS H$ 0.03
wg/mi o) I AR K =A s iz
ko] 2ol 7F RN Bug/mi 8] FEONA AT F
7+8 B0 1(p(0.05), 300ug/ml ] FETAME
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il
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Figure 4, Effect of attachment of human PDL cells on Emdogain coated surface supplemented with 10% FBS
*:Significantly different from corresponding control(p (0,05)
**: Significantly different from corresponding controi(p (0.01)
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Figure 5, Effect of attachment of ROS17/2 8 cells on Emdogain coated surface supplemented 10% FBS
*:Significantly different from corresponding control(p (0,05)
**: Significantly different from corresponding control(p (0,01}
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Figure 6, Time course effect of Emdogain on the cell proliferation in culture of PDL cells(A) and MG63 celis(B)
*:Significantly different from corresponding control(p (0.05)
. Significantly different from corresponding control(p (0.01)

EANH0z 94
(Figure 8).
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CCR NEE 5 F Y7 |ddi AR =4 & 2
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Runx2] EAEE 243 B3+ {7 dvddg e
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Ao] zt FEWE Luciferase FAE2] F23 z}o)
7} #=2] Egkci(Figure 9),
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FEANE A F 194 Fo] 433} 242 Y&
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Figure 7, Effect of Emdogain on ALP activity of PDL cel
*:Significantly different from

Is for 48 hours, Data represent mean =S E. of 5 replicates
corresponding control(p (0.05)
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Figure 8, Effect of Emdogain on ALP activity of ROS17/2 8 cells for 48 hours,
Data represent mean + S E, of 5 replicates

*:Significantly different from

corresponding control(p (0.05)

**: Significantly different from corresponding control(p (0.01)

FEI A9 0.03ug/ml, 3ug/ml 2] FETA H A}
o7} FFEA] 9Fgko L}, 300ug/ml &) FET A=
A3l 44 4o 7HEE B F YU HFigure
16,17).

MG63 A|E o o2 FX(0.03ug/ml, 3ug/ml, 300ug

/ml)e] B/ AGRALEAE A F 194 ¥
o Fetdu)F o2 AAe 7o A% FE S
uet 23 gAY Fol 7PEA FHEL ASE
B den 53] 300ug/m 2] W7 Ae s
A TollA FE FAo) Z doUT e BHS
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Figure 9, Effect of Emdogain on the expression of Luciferase in the stable p6xOSE2-Luc-transfected C2C12

cells for 24 hours
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o v X P BEGE ol AR AHEY
= AZe AE GEIL AX e Bae F4 g%
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FEFG. ole YATHEe] ARAY FU &
Agye Y3l HIrid 9 A E A9
T e B3Rl 547 € F S Aol

He7|d il FEAE o83 AFANE2
2 o} A 7] gk L2l o7t SFL
SR TFESIATED X2 GRS o= TA A F =
EY A9 S R (Hertwig's epithelial root sheath))
AE7F Blshe HE37)d g fEAs TAE
2 Al2dekd FAd 1A Al aiolt
w3l o= AF el X2F HAJo Mgz He] &
o} YdH e g Y| Tl f A & ARSH
x|Fz2 o A HAH FAL s v 7 A
At}

ZEYAEY R A0 iR 4 R
H7| A AR TAE A F MG63 A} A
FAYRAEI} A= AL 1, 4, A BH &
sgakgn) A stol A Baste] 300ug/m o] HEV1 AT
WAG A FEojA] F2o) Bo) dojdg By,
ojuf Baeks FA Xelsher] ofge] ANET
ol HatE ZFFHEE tFEo] 9A 2o Al
e Aol YEQI) Yol 2L vjeE SHE
ARG ZEYAE HAE Hlude YR Sl
L} o] GA] MEEe] AR sl B47F Wol A%
3] gthe ©Ho] gitk webs FaE AXES
A587] $13) trypsin-EDTA -§H& o]-g-3pe] v
HAlo] B2E AXTES 43 893
3}l A hemocytometerE ©]-8-3he A3t TH

He7|d Bl S EAlE 55 AT BFA
A2k 34E FINTE Aoz ¢l e
5730 Heyy)d il d feRe] My Fo F4H
= Webzle FA Aol X|Tel] 34 LAl B
Ak Ao 2 B FHI rh 7 B A A<
MG63 A E} AFAu A X ] AT ZH M=
H7AGRAG A 8 =SHE FAL 2
I QlE MG63 Al E9} ROS17/2.84E & X540t
FMES Hito] Z7HE A% o]9} T ATFEY
A} frAks FdE eI

AERAE 235 A3 Aol P71 ad
WAL THE 7t 58 a8l ROS17/2.8 HE
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o] HATE A7t Bl mhE AESF SV BER
#@stel 2y HP7AIHAF A 300ug/nl F
oA ARMPE 2 BRAEST) Z7hEh 2
U 2 2FAEFQ MG63 A ZoM HFP7|A &
WA F A AEA MG AEY F+ FAHIL G
7143 Q1AHE3) & 28} osteocalcin 8L SRS
B3 Schwarz 92 g7+ Jva 294&
RS 3R EE G714 AR A AT ST
o B3 NEgE Aade v dAo 93
THE& EA)31A] geThal Lian $97& Bargk vt §l
on YHar|d A S 2R LA BIEHE %
FA XY 7 AE 5o]FQ] Yo R AlE
o, WA Hg7]d Gl A7 MG63 AJE 4]
Az vxe 4 WEAE o g d77t
o] Folxof Erjal A Ztert,

ROS17/2.8 A E.8] -2 27 ol A vl FAH 10%
FBS(fetal bovine serum)s H7}8F H-$-oll= 6083}
120% A7A o] BHAES) F7HE B PO 240
B AfA e 47| dd N dR A9 7 sxd o
2 RERANEF7L ZFAEAY F48 Aol & HolA|
Fatge}, ol& W71 e A =47} ROS17/2.8
AEe] 271523 o] B2 dFE 7As A=
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Attached MG63 cell for 1 hour on Emdogain group(b : 0.03ug/ml, ¢ : 3ug/mi, d : 300ug/ml) and
control group(a) (Toluidine blue, X 100)

Attached MG63 cell for 4 hour on Emdogain group(b : 0.03ug/mi, ¢ : 3ug/ml, d : 300ug/ml) and
control group(a) (Toluidine blue, X 100)

Attached MG63 cell for 8 hour on Emdogain group(b : 0.03ug/ml, ¢ : 3ug/mi, d : 300ug/mi) and
control group(a) (Toluidine blue, X 100)

Attached PDL cell for 1 hour on Emdogain group(b : 0.03ug/ml, ¢ : 3ug/ml, d : 300ug/ml) and
control group(a) (Toluidine blue, x 100)

Attached PDL cell for 4 hour on Emdogain group(b : 0.03ug/ml, c : 3ug/ml, d : 300ug/ml) and
control group(a) (Toluidine blue, x 100)

Attached PDL cell for 8 hour on Emdogain group(b : 0.03ug/ml, ¢ : 3ug/ml, d : 300ug/ml) and
control group(a) (Toluidine blue, x 100)

Calcified nodule formation on PDL cell culture treated with Emdogain group(b : 0,03ug/ml, ¢ : 3
ug/ml, d : 300ug/ml) and control group(a) (Toluidine blue, x100)

Calcified nodule formation on PDL cell culture treated with Emdogain group(b : 0,03ug/ml, ¢ : 3
ug/ml, d : 300ug/m!) and control group(a) (Toluidine blue, X 12.5)

Calcified nodule formation on MG63 cell culture treated with Emdogain group(b : 0.03ug/ni, ¢ :
3ug/ml, d : 300ug/ml) and control group(a) (Toluidine blue, X 100)

Calcified nodule formation on MG63 cell culture treated with Emdogain group(b : 0.03ug/mi, ¢ :
3ug/ml, d : 300ug/ml) and control group(a) (Toluidine blue, xX12.5)
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-Abstract-

Effects of enamel matrix protein derivatives on the peri-
odontal ligament like fibroblast and osteoblast like cells

Dong-Woon Kim!, Chin-Hyung Chung!, Sung-Bin Lim!, Seon-Yle Ko?

Department of Periodontology, College of Dentistry, Dankook University
“Department of Biochemistry, College of Dentistry, Dankook University

Recent study on the enamel matrix derivatives explained on the effects of new bone and new attachment
formation in infrabony pocket of periodontal defects.

The purpose of this study was to investigate on the biological effects of enamel matrix derivatives to attach-
ment, proliferation and activation of periodontal ligament and osteoblast cells,

After treatment of osteoblast and PDL cells with various Emdogain concentration level(0,03ug/ml, 3ug/ml, 300
ug/ml}, activation of osteogenetic factor, calcified nodule formation and measuring alkaline phosphatase activi-
ty(ALP) were performed,

1. Both osteoblast and PDL cell showed increasing initial cell attachment with 300ug/m! Emdogain concen-
tration,

2. At the level of 300ug/ml, accelerated proliferation of oseoblast and PDL cell was appeared,

3, As Emdogain's concentration increased, increased ALP activation of osteoblast was shown, In case of PDL
cell, Emdogain increased ALP activation prominently at the level of 300ug/ml .

4. No statistically significant activating change were founded at all of the concentrations of Emdogain on the
activating of transcript factor Runx2 for differentiating osteoblast,

5. At the level of 300ug/m!, calcified nodule formation was increased prominently to compare with other
concentration,

These results indicated that Emdogain should activate initial attachment, proliferation and activation, but not
on Runx2 activation and can be used for useful tool of the treatment of periodontal tissue regeneration,

Key word : enamel matrix derivatives, Emdogain, periodontal tissue regeneration

246



