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HE7|d oA f A 25 Emdogain®(Biora,
Sweden)E ARE3FITE 30 mg/m )2 ol Qe
Emdogaing W] FNol 75 ug/ml §EE 3]A5}3T
A7 e vl Emdogain?hS 3H7Fek Z(EMD)
3} wjj FH ol Dexamethasone¥} Emdogaing 37}3k
Z(EMD plus DEX)O.2 AA3shlaL, A tzTo
2= vk dexamethasones FH7F3F 2 (DEX).L.
2,54 dzT-& v gl oA E HbekA] (e

Ao 2 3} wgFdoe 2= 10% fetal bovine

serum (FBS; Gibco BRL, Rockville, USA) & &} A
(penicillin 100 U/ml, streptomycin 100 ug/ml, gen-
tamycin 50 ug/ml 9} fungizone 2.5 ug/ml 5)7} T
H Dulbecco's modified eagles medium (DMEM,
Gibco BRL, Grand Island, NY)& AF&3& T},
Emdogain®] "= 96-well plateo] 2 At v =
A AZE 2% 1071) AZIL BOPhEs 2
F3taL vl el theFst 2] Emdogaing 3718k
o] 37k v Fet & MTT assayS Al3ste] A5
o} Z; welld 20 #2] MTT labeling reagent(Roche,
Molecular Biochemicals, Mannheim, Germany)Z 3
7Faked 5% CO», 37°C g1l 3AIRT Wl sl
iR E A A3+ & Solubilization solution 120 & 3
7}ete] formazan 23S &3|A1Z T 1A17E $o
ELISA £417](Bio-Tek Instrument Inc, USA)E 595
nme} 450 nmo| A FFES ZA3{ 1 F =&
FAE Kol 50 ug/ml 2} 100 ug/ml ] St 3H& A
A5k} (Table 1),

2, A|FUC MIZ Hi,

‘Aeigtal x| Afst §-& x| ol gk ]
oF SR WS flste] WA E A 1

28] A T 173004 A& 23 =S ot 2

Aol A A7} g-fF Hank's balanced salt

solution (HBSS, Gibco BRL, Grand Island, NY)©. 2

T3] AlHgk 3 s 5 dAn| st A 1-2mie] 7=

kst

Ao 24 dHES 60mn ME

Roskilde, Denmark)d]] $JxA17]1 & %3] 5

WA Slete] Sefel = ekas 2290 22

31 10% FBS(Gibco BRL)9] §H-¥ DMEM(Gibco

Gl

97 (Flacon,
SERER!

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

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}e] 50 CO,, 37°C, 100% 5% 219
A wlj kSTt

H| 2| = o] & SHHA WAL A|E7} F-2]5 e
uje} Al v Fate] 24t AEZE 2Ht Ajof o]
&3t

3. YTl BEfR 2 EtS(Reverse tran-
scriptase polymerase chain reaction,
RT-PCR)

0

Fold AEE 35-mm dishel] FF35k] A2}
W0 2 ZA3 F ascorbic acid(50 ug/ml)e} B-
glycerophosphate(10 mM)% A3 H =2 vHE0]3]
| Fol-& ARE-shAA wl 2 mfet vl S LA SHH A
2147wl Fat ol ek, v ek XI5 Aol A vl ¥
0, 79, 1449 1g)a1 21¢Y F Trizol reagents
(Gibco, BRL, Rockville, USA)E o]-g-3}e] ZHzte] A|

of\i

FA total RNAE FZ3F3 T} 2H2He] RNASS
total RNA 1 wg% 2509 oligo-d(T) primer2} pre-
mix(Bioneer)E ©]-€3}¢] First-strand cDNAE 3+
3}tk PDLs17, PDLs22, Type I Collagen %
GAPDHYO| 542 &7] A g thal sense?} anti-
sense oligonucleotide primerg & #| 28}t
(Table 2), Reverse Transcriptation(RT)¥H4 S 53}
34438k cDNA 2 wg¥} PDLs17, PDLs22, Type I
Collagen % GAPDH®] £-9]3 primer, AccuPower
premix(Bioneer Corp.,, Seoul, Korea)2} 1|31 Bt
SHTFE 20 4 2] PCR(Polymerase chain reaction)
EFEAE W5 PCREEHES AP
Predenaturation 94°C, 5%, denaturation 94°C, 152
2 8} annealing €%+ Z} Primernit} 2715
2] 81342 (Table 3), Polymerization 72C, 1%2
2 319t} PCR A ES 1.5% agarose gelol|A] 7]
Fstol F S W P T

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

Sequences 5 3 predicted size (bp)
(s) AACAGAGAGGGCAAGCACCA
PDLs17 400
(as) CGCGGATCCTGGGTCGGTTATCAGCTTCACA
PDLs22 (s) CGGAATTCATGTTACCGAGTACTT %61
(as) CACTTTTTATTTCACTCTGAC
(s) TTTGGACATCGGTGGTGC
COLI 480
(as) GTTCATCTCTGTCTAGGTC
GAPDH (s) CCATGGAGAAGGCTGGG 200
(as) CAAAGTTGTCATGGATGACC
S sense, as: antisense
COLT : Type I collagen
Table 3, The PCR conditions in this study
Temperature C
Time(min)
PDLs17 PDLs22 COLI GAPDH
Predenaturation 9% 9%4 9%4 94 5
Denaturation 9% 9% 9%4 %4 1
Annealing 66 45 55 55 1
Polymerization 72 72 72 72 *

*Polymerization time : PDLs17 (1Imin), GAPDH (1min), COL T (1min), PDLs22 (1,5min)

COL1I: Type I collagen
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0| QTR MRNAS] 251 2

vk AF¢It) A|E2] RT-PCRE ©]-&3}F PDLs17,
PDLs22 & Type I Collagen mRNA2] ¥F&-g #2935}
A tHTable 4). Type I Collagen mRNAE= E.& o]
A A E oW, 3] E3lHA| & Zps okshA
A= A rhFigure 1A-D).

PDLs179] mRNA ¥ DEX #]2)i-¢] g ti=
oAM= e 14U T} 219§ DAL, EMD
AT M e A 2wk 149 ¢ 219 §
A QAR EMD A gjto] tha kA i =9l
t}. EMD plus DEX X g]stol| A= vjok 7 S5
W Eo] 14 $9F 21 § RFA] AT
OFF AL Ae|eHA] 2 5/ Tl el A= vl ek 21
A Frof| ek 2 = A th(Figure 2A-D).

PDLs229] mRNA W& e 54 tlzast 44

4GAPDH
A,
days 0 7 14 21
den 2.08 2.20 2127

< 480bp
| . S § Tl «GAPDH
C.
days 7 14 21
den 250 2.05 1.63

izl M E Bk 7Y ol 3R] kar w
% 1493} 219 Fojl= LA HUTE EMD At
HoF 79, 149, 219 Fo] 25 @ E 9tk EMD
plus DEX A 2] o] &= w74, 149 21 & R
oA = 9on, 21U Folli= mRNAS] ¥ o] 7t
A E AtHFigure 3A-D),
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Figure 1(A-D), Effect EMD on the mRNA expression of type | collagen 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



< 400bp < 400bp

<GAPDH K b & B «ceroH
S 7

A, B
days 0 7 14 21 day: 14 21
den 0.67 den 1 1

4 400bp <4 400bp
T o S R
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 mRNA repair to the control group

4GAPDH

| i & W <oreo
A B
days 0 7 14 21 days 7 14 21
den 0.53 0.54 den 1 1
T WS - PR < 761bp
b S Bl e Il <GAPDH
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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A9 AT AR AT AT ke o
B2 ol o & W%
TS BIAA 2942
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e e F& APFor o, A vz
£ dexamethasones 78 70 2 3k, 4 =
TO 2= vkl ascorbic acid$} B-glycerophos-
phate®h& H7}k A0 =2 k3Tt
AFAN AEE 21§ vt RT-PCRZE
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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 f-glyc-
erophosphate with ascorbic 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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