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9o} NE Y H-9E zh= AE A o vl d = uhal
o £3] PDLs22& X|o} DT 27] et
- RN ES FRAXE ATA ¥ (preostecblast) 12|l
AT AFEAT AN G H ] AF23] A
o] E-3}9} Aol Tl AR IFY TP

G ARE T2 A Hl S e
<o| P)A gtov} 197087} HEA F A&
o ek A71E, AFES] o]2jF o] 71& XF
z29] AAE 9wt P AF3 HEe
2 ARzl PEEHR gevhe Ao] 2AEFF S
2 ASFEATHY, 19766 AF22 9] AR} A=
$ B2 A7 AFAd 2R E Y njEs) 7FEA
T4 i Ffdol R € 310, 1980t &
oMW A|F) 3} K9 elA XF2F] A2 A4
&g 248 2o #ut sp e W W
HE ol g3 ARE A Eo] AU,
ol 2AH = A& AYE F99] 23 W
& B8 B o AN Ao XA dolE A
ool Q1332 7HF o] W7o, o] &gt z|AY B
obdls} Atoldel AR Yol Wekda} Aol
A 73 Ao] opzhe 9 &o| AFHAUTHY,
g7, A E 2 E ol debd s A%
AFe 98 gtha A ZH I 9 Hopwell-
Smithe] Z(Hopewell-Smith Hyaline Layer)!»o] &
AR Fevhe A, A wekdo] X523 w1y
Alo] Wb (REAEA WA ge] A wot
Aolgh= A, A Webd F919) Fepll Aie F

o] tizrh= A wiEo AT efn|9 AF23
Aol opeke &4 o] A7IHATHE®, o] F A
F22 AL P77 A AFAA Axe
ATEAE AFAE FHo| Q= 434 38>
wolu} Y FZ Y o] g2200] AtEo] $
o o]Eo] NFI] MEE AN A AF27
Aol E3F7} rkar g vt Ak

He71d diA2 7449 Emdogain®e X5 H
20 AREA] AU AR FA1E JAF XA
2 ZZAEE A 22 o € x5
et Fx32 9] WAE FEITL BET Qe
a2y B EES 7)A 723 AEFEY o
T} BE3le] oo B AdAe HEv|d @id
FEAE 250 Ax ALt AFAd X
9] B3} Bodd= PDLs17, PDLs 22, Type I colla-
gen 59 mRNA H8S B3 HH7)1d A e
Ao] a3+ AR A} QT HZde ¥B71E
il FEA7F 55 2 ARRAAAN XF 23S
ARA T B} Sl Ao R BAHCSD),
Hammarstrom 530 Y50]& 0|43 IS & 2
& BdoN Y74 gl R EHE F83toq =
A &Aoo 2 A A AZHAM HAFH7F A
AE FAEA 9etET ol Rk X 2Fe A
< B3l T) Mellonig $30 917k 2523 &
U 2o Hy7id ol f A8 ARSste o
2 245 oA ARt Yojdg Hardy]
11, Pontoriero 5393} Sculean $39& #7144 & 4
&89 A8 Ay A i E fFEAE
AHERE W 2t HR71E G A 2R
AT G Aol B om F 81 Ato]d|
FAISA 02 Fo3t Apo] glo] v 2HE e
Wiltha Bastg,

Hg7|d @id f Al A B 7] ol
A F23 HP7)E Do amelogenino] 90%
ol o) AR AAFIAL At A2 HYA] Hertwig
a2 U] AEE A X2 Aokl BH9
il Ee Hu)EeT o] Tlo) {yr|d vl
2 e 9l om wey]d whilAlo] dental sac
3909 2HEA NEE A=Al HFol I} A2



o B0 2 FEHO X2 Y| ukEol
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ol23 W) T A E F4¥ Emdogain’e
2|5 Wl AMEA] A X2 F218 A3 X)
FAN % 2FHEE A3 A N2 Bepd &
AFAde} 223 Y& FEFUL BuHT
ATPY, 22y BANESF 7)Ao 7|28 AES
Fo] A7t RIS ofd] B dAFoxE Hgr)F
WA FEAE XFA AE) Fgshe] 2390
t A X 9] £3}ol) #ojdh= PDLs17, PDLs22, Type |
collagen 5¢] mRNA S 53 ¥g7|d g
FEAQ £34E AR a3} s}

I 215 A= S e
1. g AE

{3712 9l FEA 2 Emdogain®(Biora,
Sweden)E AHE3IET 30 ng/ml Y2 Hof Q=
Emdogaing W] Fhel 75 ug/ml FEZ B)A5}¢T}
AYTL v o] Emdogainthe: H718H 2 (EMD)
3} v FH ol Dexamethasoned} Emdogaing ¥7}5
Z(EMD plus DEX)S. 2 AA3}93, %4 thzTo
2+ v Fd e dexamethasoneg H7}3F R(DEX) L.
2, 24 22 v g0 ol AT HIbeHA] e
AL 2 3t} WY o 2= 10% fetal bovine

serum (FBS; Gibco BRL, Rockville, USA) 2 3434
(penicillin 100 U/m!, streptomycin 100 ug/ml, gen-
tamycin 50 ug/mi 9} fungizone 2.5 ug/ml F)7} T8
¥ Dulbecco's modified eagles medium (DMEM,
Gibco BRL, Grand Island, NY)& A}&-&t},
Emdogain®] FE& 96-well plated]] 2 At) vjokd
A7 AEE 2x 104 712 AE7} Borles &
F-3faL vl ol thekgt F 2] Emdogaing H7)s}
o 3U3E iYL F MTT assay & A18)3te] A3y
o}, Z} welld 20 4 2] MTT labeling reagent(Roche,
Molecular Biochemicals, Mannheim, Germany)& 3
78t 5% CO;, 37°C ¥l g4 313 v ksl
B} 2] & A 43 3 Solubilization solution 120 4 & 3
7F3te] formazan AL 4327 T 127t Fo
ELISA £471(Bio-Tek Instrument Inc., USA)E 595
nm¢} 450 nmo A FREE SH3IPTE 1 F e
TAE BOlE 50 ug/ml S} 100 ug/mi &) 37+ k& A
g3} Th (Table 1),

2, AFQICy MiZLoj ey

2Adea X|FHoe} B4 xjapgdel) yLdE x|
FZ23o] 73 AR YL Y8l WAL A 1
&7 AT FF 173004 A 2AEL 7 7
Aol A A 71 M2 Hank's balanced salt
solution (HBSS, Gibco BRL, Grand Island, NY)2. 2
T3 Mg T S5 Av| BN 1-2m9) F7|2
Adstoic).

HAdE 23 HHES 60mn ¥ 819¥7] (Flacon,
Roskilde, Denmark)e]] 9JxjA]17] F zA 9] o]%-<
WA37) fl3te] gEjo|= FelAE 23 Y4 &8
¥ 10% FBS(Gibco BRL)] $H#-¥ DMEM(Gibco

Table 1, MTT assay of human periodontal ligament treated with Emdogain (Unit; ug/ml)

0 25 50 100 200 300
1 (595nm) 0.113 0.098 0.105 0.120 0,106 0.102
2 (595nm) 0.176 0.187 0.201 0.199 0,181 0,198
3 (450nm) 0,684 0.714 0.797 0.859 0.786 0.763
mean 0.324 0.333 0.367 0.392 0.357 0.354
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BRL)S o]€3}d] 5% CO,, 37T, 100% F& 279
A w3k

BiA|E o]Ed] R WASIIL MET} FA5H
ue} Al vt 241tie] AEE 22 AR o]
£3H4ch

3. AT FEIR 20 BIR(Reverse tran-
scriptase polymerase chain reaction,
RT-PCR)

2FQIth AEE 35-mm dishe] £F3te] HE7}
@20 g 248 ¥ ascorbic acid(50 ug/ml)S}t 8-
glycerophosphate(10 mM)Z A3 B2 TR
v el ALg-3haA] o) 2gmch Bl A & A3 A
2197k v FstITh. W SRt AFAoh XA v F
04, 74, 149 283 21Y F Trizol reagents
(Gibco, BRL, Rockville, USA)YE ©]8-81e] Z+zhe) A

T A total RNAE F&3t} 22t RNAES
total RNA 1 ug@ 25U9) oligo-d(T) primer$} pre-
mix(Bioneer)& 0|-8-3}4] First-strand cDNAE ¥4
34ttt PDLs17, PDLs22, Type I Collagen %
GAPDHY] $-AA §7] X gl thg senses} anti-
sense oligonucleotide primer& F+& A &34t
(Table 2). Reverse Transcriptation(RT)%4-& 58}
31438 ¢cDNA 2 g3 PDLs17, PDLs22, Type I
Collagen ¥ GAPDHS®] &-°]4 primer, AccuPower
premix(Bioneer Corp., Seoul, Korea)$} 12|31 2
Z 348 20 M9 PCR(Polymerase chain reaction)
EHL AL YEL PCREEZS A F3Y T},
Predenaturation 94°C, 5%, denaturation 94C, 182
2 ¥}93 annealing X 2 Primervjth 23S
o] 3152 %(Table 3), Polymerization 72T, 12
2 3Ft}. PCR A B2 1.5% agarose geloj|A] A7)
FE31o] AR B P BAHLk

Table 2. Nucleotide sequences of the primers used for RT-PCR

Sequences 5 3 predicted size (bp)
(s) AACAGAGAGGGCAAGCACCA
PDLs17 400
(as) CGCGGATCCTGGGTCGGTTATCAGCITCACA
PDLs22 (s) CGGAATTCATGTTACCGAGTACTT 61
(as) CACTTTTTATTTCACTCTGAC
COLI (s) TTTGGACATCGGTGGTGC 480
(as) GTTCATCTCTGTCTAGGTC
(s) CCATGGAGAAGGCTGGG
GAPDH (as) CAAAGTTGTCATGGATGACC 20
s. sense, as: antisense
COLI : Type I collagen
Table 3, The PCR conditions in this study
Temperature C
Time(min)
PDLs17 PDLs22 COLI1 GAPDH
Predenaturation 94 94 94 94 5
Denaturation 94 94 94 94 1
Annealing 66 45 55 55 1
Polymerization 72 72 72 72 *

*Polymerization time : PDLs17 (1min), GAPDH (1min), COL I (1min), PDLs22 (1.5min)

COL1: Type I collagen
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I, 245 A3y

1. T BRI=L IHIRE OIS B Aol
ROl RTUA mRNAS| 2t B

Wk XFA) HE L] RT-PCRE ©]4-8F PDLs17,
PDLs22 ¥ Type I Collagen mRNAS] W3-& 45}
$tHTable 4). Type I Collagen mRNAY L& 9
A FaEon, 37 E3vA 2 g8 o) 2
H = I rKFigure 1A-D),

PDLs17¢] mRNA ¥@& DEX Agjr¢l &4 iz
TANE Y 149 F9} 219 F FAH 5L, EMD
HETAM T w7 2 Wk 149 Fo} 219 ¥
SHE YA EMD Helo] tha: oksiA w =]
T}, EMD plus DEX Agjel & vl 7d F2E
WEE 0] 149 F9} 219 F BFoA W =)
OFFAE MR e &4 tiRFe| A w9k 21
Y Fo v W =] {THFigure 2A-D).

PDLs22¢] mRNA @3 &4 tizd A4

2T E MF 7Y Folle TR 43t vy
F 1445 219 Folle SR EMD HelEe
Wi 7, 14, 219 Fo] BT Sk EMD
plus DEX A2lZo| M= vl F 79, 149 2190 ¥ =%
M FHEA e, 219 Foll= mRNAS] o] 7t
A5 I tKFigure 3A-D).

IV, S8 2 apt

AT A A5 T FFHe 249 A=
2|9 A3 27 Bt ofyjet Wekds} AFA) ¢
Az2EF & GAA AYANA AFHA Mol 79 =
2e] F3E o] F= Ho|th9, AF A8 Fof =
T Af BHe AFAR T4 APE 73T W
2 1A Ao =He AR o8 geixA s,
AFAd Wl Hepdat Az22E IHY & Je
HE29] #3837} 7hed AE7t EAY 75 AL A
Ao, o]E NEEY] A NxIo Btd e
Bk AE 2] #3} |- B3 AT wu|@

A,
days O 7 14 21
den 2.08 220 2127

< 480bp
W . 7"l <cAPDH
C.
days 7 14 21
den 250 2.05 1.63

B.
days 7 14 21
den 1 1 1

< 480bp
i | | s Lk
D.
days 7 14 21
den 094 0,89 0.89

Figure 1(A-D). Effect EMD on the mRNA expression of type | collagen in the culture of human PDL celis at 0,
7, 14, 21 days, A: negative control group, B: DEX-treated group, C: EMD-treated group, D:
EMD plus DEX treated group. den : relative amount of mRNA repair to the control group



gisia e 4 W <aweon

A, B.
days 0 7 14 21 days 7 14 21
den 0.67 den 1 1

A | WA eoreou . W 4aaP0H
C. D.

days 7 14 21 days 7 14 21

den 0.75 0.52 den 0.78 0.70

Figure 2(A-D), Effect of EMD on the mRNA expression of PDLs17 in the culture of human PDL cells at 0, 7,
14, 21 days, A: negative control group, B: DEX-treated group, C: EMD-treated group, D: EMD
plus DEX treated group, den : relative amount of mMRNA repair to the control group

W7 acseod

A, B
days 0 7 14 21 cays 7 14 21
den 0.53 0.54 den 1 1

q y " 8 T T
] | W TH <awon . 0 <GaPoH
C D
days 7 14 21 days 7 14 21
den 0.47 0.45 den 1.09 1.04

Figure 3(A-D), Effect of EMD on the mRNA expression of PDLs22 in the culture of human PDL cells at 0, 7,
14, 21 days, A: negative control group, B: DEX-treated group, C: EMD-treated group, D: EMD
plus DEX treated group, den : relative amount of mRNA repair to the control group.
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AFzH ] WL A4)-2HAzke) 31l 4
2 HeAQ Az g ofs) 283 Xjobd(den-
tal follicle)e] MEE-L Hertwig Auko] s &
A& Ao Fto] dobd, AFUY E AxI e
P AMER E3l8tA Pk, Bosshardt 9}
NanciV= bone sialoprotein, osteopontini} enam-
elino] Hertwig 3o Z oA dAgo g Bujgc}
I B u3tgEwl, ol2g 7139 polypeptider} $17
g Ajopge] A XE MotolmAE ATHEY AH
EAZE E3ATIE BAIE FE AARIA 9]
i e B8atA] gk Hwv)A eaEe] ety
B olA o]He 318 fE A= g Ao
2 F353 glon, 199739 Hammarstrom®-& X]
ohde] A FMEA} W7 He =2EE FAEY
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T SR 2719 Helol A 253 Yyr)d B
°]1 amelogenin®] 90%e| o] AE-E ApAIBIL ¢l
2.5, Gestrelius5420] N X v A Y37 oy
A FEAE WIS o 13U A2y 4L
S7HE B ozt 9 s gl % FUHA]
7131, 3]3} 29 Y= FIANZIThL Easlky
L, B3 Lyngstadaas 544 X|FT) M2 W
713 @9 FEAE AsNe | AT 2ahe
47, 7138 tiA}, alkaline phosphatase 84, ~1&)
aL TGF- £1, IL-6, PDGF-AB%2] 4421} HEEZ
7HN7)E A& BadTt Sema®oL WA ©
HE FEAE Xold M Eo] FE3lde o) T FA
A AR osteocalcin®] WL ZAAF)IL, bone
sialoprotein® osteopontin®] W@ FIIA) 7|, F
2 B-40] S7HEATIL B89 0 ¥, Haase 540
< 3712 DA FEAE XL Ao 3
E35E W AF23] 259 A o) B proteo-

glycans versican, biglycan, 1831 decorin$-2] A|¥
71 §A4& SN0k slsicth

AR AT G A0 AL B3l= g
’3 dexamethasone A X & B8 & 309, o] & o}
Aol 7ML o] T AT E EINA YIS
F7HA17]11%, dexamethasoneo] B-Z:3 v x| A=
AF Ao AR ole} 2FAEE Z-o} 19}
AN A EFL YA TR Bapglths B
7h 90, wEka, Yl el AL 2 3
BE FIMATIEA Lol 7] Yt v ok o
ascorbic acid®} B-glycerophosphate& 37}8}3,
dexamethasone T4l H37)d ¢hild SeHE 3
7F3t 23}, dexamethasoned} H&7)d ¢l A S5
A& BIY T APTo 2 g e, ¢ gz
< dexamethasoned 71 o 2 8131, SA )=
TOo. 2+ w4 ascorbic acidé} B-glycerophos-
phate?h& H7}gk Ao g 314k ,

AT MEE 219 52 vl g3l RT-PCRE
4% 23, PDLs17¢] mRNAE dexamethasone)
U i3 9 SEAE WbEA) ke 24
HETdME g 21Y ¥ FHEYeH, dexam-
ethasone& H718t A iR IME vY 140 F
FE YEEHAY HUF FolM HEA gwa
FEATE A7F FME FAY T} F3H9A)
7} dexamethasone$ 7M1 F3} v}A7x| 2 H)
& 14Y FE-E PDLs17¢] mRNA7} & 5ok
dexamethasone©] BjA] € Z# )X dexamethasone
& H7he 23 9 A7} v RO 2 Mol
P BN GEA7} AU B8 22
7lE Ao g B 4 v}k 281 dexamethasones}
HE712 Sd F=AE Pt wiRo) Arbsk
TN e W 78 FHE mRNAZF SR EHAT, o]
+ dexamethasone®} {74 ehillal S-=x)9] 3
Fo] XFA M2 o] #3158 247 doe} A2
& < 3lot. PDLs229] mRNAYE &4 tiz2Fa} oA
T vl 149 F5E B W2
9 Atk A1 25 Y3o)d g &
S A9} dexamethasoned W3l 3713 Foj|A
¥l 7Y F58 PDLs22 mRNAZ} L& = Ak



dexamethasone g 3713 TRUE B WE =
AL, ol A 9 HF71E 2l KEA}
2FQle] 8318 AN A2 B F 3oy,
dexamethasone g A718 T3 &4 tixdto] H]=
3 A)71ef HEEE Ao B3l Bt J& AT
7} A= ejop & Aoltt.

23 Q) A2 27 E3hetA o Yehte Type
I collagen BE FAlA FAHNOH, §4 dhxT
oM 73 AdL nya, F7) B3 AR 24E
okslAl W EE IS Be ole 84 UERT
o] B3} 7| HEO R AEHY, B3prt #E 3
Pd= Hgr|d A S5 EE dexametha-
soneg H7HE Folu W{@v)d A feA
dexamethasone & Bl A718 FoME tha
ofalA AU o]E¥ A= Type I collagen
& Z AR A7 A dAA A LEH
collagend] 43} A2 Fo) F AHo] HAETH
Rahime$50¢] @7 Z7}e} AX)3ih,

B A3 Adks WA dd S EA0L AF
olth A|Eof) v| X AF-E PDLs17, PDLs22 18|l
Type I collagen®] mRNAS] &0 2 43R gk},
Wy d el d fEAE 243198 o PDLs173%
PDLs229] o] B}z YERs 20 8 1| Fo
Hol ¥agv)|d gl @ {247} 0t Axe &
38 AN AL E A mRNAS] T %
Ahakg B A 6|22 Northern analysisth =9 u}
2 59 97 59 B} A3 It desitia
Az}

V. EE

B AFoxE AFA Axd) Yirid i
$2AE APsge g EFHE XF AU AX
E0] £-3212] PDLs17, PDLs22 12|13l Type I colla-
gen®} mRNA WS F&) dopR 7} 331

1. PDLs172] mRNAE ¥H#7]d vl d f =5t
£ A7}8} 1, dexamethasone?t & 713k T+
A ek 14, 2190 TS o HE71AE

il d f 54 2 dexamethasoned W}
A7 oA = w o 7Y, 149, 219 BFoA
Wy o] 13 A)7|7t wEAl el &
A Rz A= ok 21 oA T = Qich

2. PDLs22¢] mRNAYE H#7]1d @A - =AE
A1 o= i 7Y, 149, 2107 E Hd
Hom, dexamethasoned H7FeH FollA &
w ok 143 219 o) WA= AT HF71E o
A $ 54 ¥ dexamethasoneg Wt W7}
T AME 7Y, 14%, 21oA HEEo] I
WA 7)7h WA JeRdth 544 ol 226
=)k 149, 2199 EAH A

3, Type I collagen® E& TojA] W=,
3] 23l 2 248 R FE AT

Hay1d gild §eAE AFAde)] 2883
dexamethasoneo] §lo1= XFQAd) A¥e] £31&
2404 F 9od, WFrd i A %
dexamethasoneS ¥EHsle] A71sHA =W PDLs17
7} PDLs22¢] mRNA7} WA S =e A 3
It oo AAE T3 WA 9HE &
EAE XFAY ARotEe] B3E 2347,
ol Hyr|d Wl A A& AFXA Yy &4
o 8% F Y A AT F= ALZ AR
€},
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-Abstract-

Effect of Enamel Matrix Drivatives application on the
expression of PDLs17, PDLs22 of cultured human
periodontal ligament cells in vitro

Geun-A Han', Hyun-seon Jang!, Jung-Ki Kok?, Ju-Chol Park?,
Heoung-Jung Kim*, Jung-Gwan Kim®, Byung-Ock Kim !
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The enamel matrix derivative (EMD) has been recently used in the periodontal regenerative techniques, The
present study was established to investigate the influence of EMD on human periodontal ligament cells using
expression of mRNA of periodontal ligament specific gene (PDLs)17, PDLs22, type I collagen when EMD
applied to periodontal ligament cells, Periodontal ligament cells were obtained from a healthy periodontium
and cultured in Dulbecco's modified Eagle's medium (DMEM) plus 10% fetal bovine serum and B-glyc-
erophosphate with ascotbic acid. Test groups were two; One adds EMD in culture media and another added
EMD and Dexamethasone (DEX) in culture media, Positive control group added DEX in culture media, and
negative control group adds niether of EMD nor DEX, Emdogain® (Biora, Sweden, 30 mg/ml) was diluted by
75 ug/ml concentration to culture media,

For reverse transcription-polymerase chain reaction (RT-PCR), total RNA isolated on days 0, 7, 14 and 21,
mRNA of PDLs17 was expressed on days 14 and 21 in EMD or DEX group, and expressed on days 7, 14 and
21 in EMD plus DEX group, the other side, expressed on days 21 in negative control group, mRNA of PDLs22
expressed on days 7, 14 and 21 in EMD group, and expressed on days 14 and 21 in DEX group, and expressed
on days 7, 14 and 21 in EMD plus DEX group. Negative control group expressed on days 14 and 21, Type I
collagen was expressed on all days and all groups. These results indicate that EMD promotes differentiation of
periodontal ligament cells, and this is considered to offer basis that can apply EMD to periodontal tissue regen-
eration technique,

Key words : Enamel Matrix Drivate, PDLs17, PDLs 22, periodontal ligament
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