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1) X|FEelchM 2| vl

ZAARE FHoR WAL ALTFAE
200unit/ml penicillin(Gibco, U.S.A.}Z} 1ug/ml
U.S.A.), 200k /ml
streptomycin{Gibco, U.S.A.)3 1w /ml
amphotericin — B(Gibco, U.S.A.)7} #H7}=

streptomycin(Gibco,

Dulbecco’ s Modified Eagle's Medium (DMEM,

Gibco, USA)E FAS AR ZE 43 A H
k. AT 4 1/3eAM AFAd 24 S
bladeZ 3 3le] 27 3Bmme] wjFYPAle] 2
2A BEAZF FE 10% Fetal bovine
serum{FBS, Gibco, U.S.A.)# 100unit/ml
penicillin, 100ug/ml streptomycin, 0.5ug/ml
amphotericin —B7} £3%% DMEMS 2 FAlxl
Wkl & Qa1 3°C, 10% §5, 5% CO: &
71&38F wjek7)(Vision Scientific Co., Korea)ol|
A v eFateie.



AFAHAH E7} ZAAHLZHE F4Ho
WFHAE A3 W g3o] FAHA
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43) AR 24RL o Imm'e) 272
ARse] A7 Bmmel WP 10-152
% AEg 32 PEAAD AFAGHE
sopl sh 2L Wy o2 wokaled 5749
o HEE s

2. d7dy

1) AET 43

APF2 e NFURAE o A& Aol
Mxe] Eu&S ZElg oA 22 AdAs)
Aot AFARAERE Wgse 25 172
2 33, AFAYHE 0%} 22 Aol
E 0%2 ¥ ATE 2P 1 GI), AF
M E 0%} A& AFoME 50%2 E3
g A2 3Z(P5 : G5), X|FAAHE 0%}
AL Ao E %2 33 A4S 42
(P3 : G7), X AfrolHE9HE st A4
£ 5322 FAHEPE oA Eo] EF F9

3 skt

) HE ZMg 5

24 well WA Aol HA 24 HME 1x10Y
wellZl 2 10% FBS, 100unit/ml penicillin, 100ug
/ml streptomycin, 0.5ug/ml amphotericin — B7}
X35 DMEM wiR|oA 37°C, 100% X,
5% Co: F71&% wiek7lolA wioFsldct. i
¢¥ 1,3, 7,15 21, ¥ 304 0056% Trypsinl &
Aol 48 AEE wee oo
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hemocytometero] ¥ W& FFAA £ @w)
Astl N AESE 2R,

3) Akaline phosphatase AT X

AR 29 MEE Bmm wjFH Aol 4x107)
% RT3} 50ug ascorbic acid, 10mM Na-f-
glycerophosphate, Z8]32 1077 M dexametha —
sone, 10% FBS2}, 100unit/ml penicillin, 100ug
/ml streotomycin, 0.54g/m amphotericin — B7}
¥3d DMEMOo=2 FAE ZAMA| A )
katdeh wiok 747 1046l <Ak A)
d42 23] MALT 0.05% Trypsinl 2 Xz
3t HEZE W YAHAANAN 2 F 9
1500rpm 22 67 YAEEdgich AAF A
Z24S AAS}T 05ml FF5E Arlg 9L,
sonic dismem — brator(Fisher model 60, Fisher
Scientific) 2 253 Ealzldch o] o]
AiEEste A34E AR dolelAelat
FHEL 2AE A|HALPKLt, FFA%)}
ub-g-A17] & UV -VIS spectrophotometer
(UV - VIS spectro — photometer{ UV ~ 1201,
Shimadzu) & ¢]4-3}d 450mme|X FJE=E
2584

) M8 dEel B

A2 AZE 27 Bmm AR 4
X 10 /W EF3}ed 50ug ascorbic acid, 10 mM
Na - f - glycerophosphate, 231 107" M
dexamethasone, 10% FBS$} 100 unit/ml
penicillin, 100ug/ml streptomycin, 0.5ug/m
amphotericin - B7} ¥8% DMEMSoz FA¥
Z7up|e| A 39 Aoz wWYAS ZolF
WA 147 ksl P HETOERA,
Eguicka 2 3, 47oM S 2L 79 AF9
HAERS $l%h RE 20T FEwoFa
G % AZZY A FAZS} AR
v)sle] Z+zd 709, 0%, 30%2 Fradc

M3z AA-e) YA W3] g why
22 ZFEHY HYoEWEE o &3+



Alizarin red S 94Z AH83t%=. Dahl®] 4
A ukd o] wel, 10% neutral formalin solutionel]
3087 93T ohA] A ¥ Light green SF
yellow stain®2 $X2F H2FN 3t =9
Hu)A oA AFF, 15x15em™e] ZH A2
A5 AAFE SA 3l vz

5 EAEN

M EFAE, ALPase 45, 283 A3)3
AA G ol ARFY F4E 73|
9)F dYEARA Y (one - way analysis of
variance) ¥ F - A& A A3

0. A7MH
1. MEZSAg 53

AFAAAEFLE o] Foi7l 12, AT
A E 0%} A Ao E 0% EF3E 2
2, AFAAAE 0% A HfpHE
50%z2 EXEY 37, AFANAE 0%} 2
QoM E 10%2 B 42, A& Afebd
Fars ksl 522 1, 3,7, 15 21, 9 3147
WNFFE AESE ZY5] ALFEE w3
3l cH(Table 1, Fig. 1). 743 1544 Z+ &

2t AEZFE vlms] Bd 1|y 57¢HEH
Ehuckdeia 2 3 R 47N A EFA Eol
¥ 3y, 743 1594 2T 3F(635+£087:
935+1.0)0] 17(4.204+093; 7.03+077)3} 5F
(5.18+1.01: 7.65+1.32)0)] th3}o] A EFA] o]
T NA F71Ed oHPL0.05).

2) Alkaline phosphatase activity &%

A #e] AEE vk 743} 1099 ALpase
HAEE A3 A, o 109l 173 2
T Aol & A Y3l AFAHAIEY] B ol
Aagtel wel B4l =7 A Fas)
AeHPL0.05). Wi 104 oM, AFAhA Ert
o2 AR 1Z(1571011) 0] =2 AlfolA
¥} 30% EFuick®l 27(1671008) Rt &
A9 FH=rL WA vepded, A
oL ek =3, ZE AT 7d
of ujzled 10l EA BAHES F7H3L
7 o 2 vehytHTable 2, Fig. 2).

3 M85 el By

AR, o 797 AFAYAEROZ o
Foi71 124 AY WA AAE 2AH:
Aol FAHUL, o F BRI FAHT 2
3, @ 4FNME AAZYA o] ehdtch 1497,

Table 1. Cell Proliferation on Co — Culture of Periodontal Ligament Cell and Gingival Fibroblast.

Group Number of Cell ( mean+SD)

(Cell Mix Rotio) 1 Day 3 Days 7 Days 15 Days 21 Days 30 Days
1 (P10 : GO) 145054 2231034 4.20+£0.63 7.03£0.77 913+1.08 898+1.20
2 (P7 : G3) 1.15+0.38 2301068 4931£0.74 8431131 9.25+0.83 7.08+1.21
3(P5: G5 L15£0.33 2351062 6.35£0.87 935x1.0 723+1.24 6631166
4 (P3 : G7) 1451047 205+0.28 6.15£0.59 7.80£0.98 6.70£1.03 433+1.21
5 (PO = G10) 1.25+0.32 2.63£0.57 518+1.01 7651132 520%1.19 2552035

Number of initial inoculatied cell : 1 X10* celis/ml
P : Periodontal ligament cell

G : Gingival fibroblast
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Fig. 1. Gell Proliferation on co — culture of

Table 2. Alkaline phosphatase activity on
coculture of periodontal ligament cell and
gingival fibroblast.

Group ALP activity(IU)

(Cell Mix ratio) 7 Days 10 Days
1 (P 10) 0.9410.02 15740.11*
2 (P7 : G3) 0.74£0.02 1.67+0.08**
3(P5 : G3) 0.53+0.02 1.3940.09**
4 (P3 : G7) 0.38+0.01 0.8240.07**
5(G 10) 0.31+0.00 0.38+0.01*

Values are mean + SD

*: Statistically significant difference from ALPase
activity in 7 days

* P€0.01, **P<0.01

30

periodontal ligament cell and gingival fibroblast.
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3
Group
Fig. 2. Alkaline phosphatase activity on
coculture of periodontal ligament cell and

gingivalfibroblast.
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Fig. 3. Calcified nodule formation of periodontal
ligament cell on day 14 of culture in
phase contrast inverted microscope
(Alizarin red S stained view x 200)
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Fig. 4 Number of calcified nodule on co-

Culture of periodontal ligament cell
andgingival fibroblast.
C : (Control group) Onyl periodontal
ligament cell culture
* . Statistically significant difference from
co~cultre of Periodontal ligament cell
and gingival fibroblast(P{0.05)
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At
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H]3le] ALPase A o 2™ 2, x]F¢ld) 4|
E A8 27l et 3]z AAH S YA
A geoh”
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84 0]th?® ascorbic acidE HITYA LA}
(procollagen molecule)®] proline”] & 4Ak3}
(Hydoxylation) Al A}5-# & A7 Z(triple helix
structure) & HA A7) HEL slo] A E)
A FAVNIA (A "4z a4l
B - glycerophosphate: ALPase2]d] 7}48-3)5
o] M3 3o Y33 qAbe| &S FH3E o
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ALPasex A 3|3}2] 7)Ao SloiA] QALY o]
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o] 4-3}m, AP AYPeA FEE Fr]Al
He oM E A3 o FoR)A] g
AL 719449 27t AL RN 10
mMich e prel 4 mMAES]7] wEL
2 A33P) el oM QlAtge] FEUeR
A f7104k g o] Fr)QlAld B o F83o)
2 39dch

dexamethasone-2- AHAA AP 243
=2 gded H/MAHE W ZIFNEE
B3N A FHAHE ST seE B W)
A FAZH FFaM I 2ITA
dexamethasone2. 2 2|3t 7§ FEo]Al9
E = <hwizlel osteopontin, ALPase 283
osteocalcin®] §Ado] F7}slgoh s &,
dexamethasone¢] 3} wjR| A= 239l
M EEqoh et ZFAEE AA-o Y 29 #
ARgE Adsk AL YA 7R FEg e

autell AFAAN AgAle] M3zt AdYA
of g vAE LASEE AFIUYL ¥
A, NEZIH9 9394 4% ARIAES
E 3= cytokines 5] Aok

ALPase:= F7]¢lAl o 2HZE 7}42a)3)
of X337} o] Foix = FH oM FAHoz
dAte] 29 FEE F/MNIIE E42EA AE
9]7] Aol calcium phosphateE FZHX]7)0 2 A
M3 E FE3E 7S ZEth 7 De
Bernard(1982)®%= ALPase7} X387} o %o
A FHA FAhHeZ QAile)e FEE
F7HA A S AE QR AFA|F| L o] 7
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£ 27m 294710 oA olE9 A
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e A4S e FAsdsAd g A
ol ¥ EAE Ho7] Wi, Al
318 AAA Aol do= g Yo A
A3 gals e 2AMRAE BT A2
2 A7gep?

Rao5-(1978)¥l] )&k RatejA|, =] A
ZQlj 4| £+ PFELe] 3§ uh-§-22 cAMP7}
Zreht B 3223 AR 9
uhg-2 vehdA] efgkeh 1990 Sommerman
=M Aleke] A FAY M E7} osteonectin
biglyena & AT, FAAH T2EO
ZA Edel] W cAMP7E F7he b, A2
zA o]} MEE AlPase =9} FAAA
5220 U AMPS 277} 2olA U
o =@ AT A2E EIAE T
E7 Akl bone-gla protein(BGP)Z #Ad 3}
9], 107 M la, 25— dihydroxyvitamin Ds [la,
25(0H):D:] A 7HA] A5 A 22| BGP #A4
o 2-30 Z7Hshch

a2} ALPase ¥AE, $3H3AH 3234
g8 uhg = AR P F
o 2ZATAAT tehbe EAH 42
debm & 4 9l7] BB, WAL A5
AR YA o] AFAYA L7} 2FHE} 7
e Helr Y ARHA FA% L
24+, Ramakrishnan'-(1995)*-2 A} 313} 44
HARA S A2 FE3ed, keI A

Yl AU $3E O)F o, A
AES) B2 AT 33 o) FE ¥t

Yepd 9o s e AdlAE, A
7} WAY 390 7)Ao A% 9A
3 4sisd AAYHel ol FolAA "ok
sk
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Aol e] AAYA 2o AT AFE
S #AY APES AU FAYY FAT
NRE FAEAY Wotds) YAVH ZA T
TYH g T FAR FEE Rel: A
$0so0g ceFsiA Ristn Qo od
4 AZQAYAZY ket o FH)
ez AAY & om, =8 AL ARS
s ulAe 24 SE e nAST 449
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ANl = AFAHAE p5o2 E243)
= Aol ol o & AEEZ AEs| dE
o] MEZe] Azzgo g I 9fAte] trEFA
Ueld #o|o}. Jacobsen}t Goldhaber(1972)*
AGPAR AdA AHghe] X 2oA e
A Au|g) AgzA e FFFE deAT, A
LI I} FEFSF BRAAE BHigH
3

B A A e e, AFAGH Y A2
Aot 2] EugE 8 ZAANERZ T
AR AFzA 9 A% 43aeE a2ty
A Agupr ez 2 Aot It AF
AR E AAHA e JAHA 2ol
AdeE #AZY £ o) AL AfeHHET}
e oz AFU £} FEo| HA ¢
o, A9 PAFEFoR Qlsle] AAMAH
ool ¢S A F od8 8435 o
) AE AAsleE A Edweke] o
2% Aol EAgth o]F FE3: whie=
Akg o] JAEIAL = AT fE
Aol o} gl YA wigNE A
o FAsE G2 NEE wioksl: dhfeln
ol2jgl HhH& o] 43le, 191 Ogisos* L
Aot E7} prostaglandins$ EFat o &
#A EH|QAAEE Bulsld 2T HE9 ¥
39} 71%-& JAg FA8 -

AFARAEE NFEA Aol e =
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8 AxH AY7IAL ok ¥l vyt Ao
o, FH M EFo] Fulste AAE 3t A4
7 24 1A% A2 AY7)A-e) v A=
QEA g gAHel A7e AF2AY A
719 olset PAH AFHAE] T
of @2 =& ezt Atsde.

E AYS 5 AFAdA s} A2A A
A B BT FAsAL, ERNEE
F3 AFANAEY A2 AfrolHE Atel2)
AEAES AFEY o F AF2AE T4
she AEEZH] EdAQ Azzhgel dg
A&A <l 771 Basielst A€o,

V.24 &

AFzxA Y YL XFH R FFH &
e & A AFAANAM 7)Y AE
7} AgEA B9 o AxAYAdx I
o3l AR UdEA glg ¥ AFAAE
AA M3lg} AAYAE FEFLEMN XF2
Ao AYF 53] NZFY MM BoAFE=
AFAR A L8 S glsha, A& Aol
Mxoe] EuigE B3 T HMEZRY A3
2482-E FAFoR AN AFEAY YA AE
37k gkl dsle] GolH Iz} o] AY
< Al e

Abgte] A FQd M 2ol X2 ARl EE
10:0(14),7 :3@28),5:53F),3:7
(47), 2813 0 : 10 (58) 22 EguioFsle
MEFAE, ALPase $A 5, 18]3 M 3]s} 3
A4E v ade g3 e FES Ao

L N EZAEL, 7937 15Y6A BF 33]
173 53¢ "3l FAUA 7131
o v H(P0.05).

2. ALPase A=+, XFUANAH E 6] o
ZHagtel] wiet £49 ST} Az 3t
A3

3 wioF 1099 A, 12¢] 22K} ALPase
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Ax7t A Jebgod, FAgHo s
94L& A

4. ALPase ¥ E:= AlgFel A 7Y
Hl3te 109oAM 713 7oz el
H(PL0.05)

5 AAYAAL vk 74 A 12N AY A
A #Ed o 2 3 W 4FME AA
A o] velyto.

6. AAYAL 12 71 gk x5
A 2] EFu]|ge] dolALF A 3
HojZel 223, |, 2, 37 Ateldl: A
A A F94S Rgoy
(PAOOD), 3, 4, 5F Aol EA A
o)A ol sl
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— Abstract —

The Effects Of Calclfied Nodule Formation On
Co — Cultre Of Periodontal Ligament Cells And Gingival Fibroblasts.

Young —Mi In, Joon —Bong Park, Man —Sup Lee, Young — Hyuk Kwon
Dept. of Periodontology, College of Dentistry, Kyung — Hee University

The goal of periodontal therapy is to regenerate the loss of periodontal attachment
appratus. Current theories suggest the cells of the periodontium have the capacity, when
appropriately triggered, to actively participate in restoring connective tissues, including
mineralized tissues.

This study was performed to define the hard tissue regeneration effect of periodontal
ligament(PDL) cells in vitro and the effect of rate of the composition in gingival
fibroblasts(GF) on the hard tissue regeneration capacity of PDL cells. For this study, Cell
growth rate, alkaline phosphatase( ALPase) levels and the ability to produce mineralized
nodules in co —culture of PDL cells and GF were examined.

The results were as follows :

1. At 7 and 15 days, Cell growth of co—culture of PDL and GF(50 : 50) was greater
than that of PDL cells or GF alone(P)0.05).

2. Measurements of ALPase levels indicated that PDL cells had significantly higher
activity when compared with that of co - culture groups and GF only(p<0.05). And,
ALPase activity in 10 days was higher than that of 7 days(P)0.05)

3. The tendency of formation of the mineralized nodule were observed dose—depend
pattern of PDL cells. There was statistically significant difference among group
1(PDL 100%), 2(PDL 70% : GF 30%), and 3(PDL 50% : GF 50%)(P<0.01). But,
there was no difference among group 3, 4(PDL 30% GF 70%), and 5(GF 100%).

4. Also, the number of nodule was greater in co —culture of PDL 70% and GF 30%
than in culture of PDL 70%(P<0.05)

From the above results, it is assumed that the co—culture of PDL cells and GF
stimulates the cell growth, which is not that of PDL cells but GF. And, the activity of
ALPase depends on the ratio of PDL cells, and ALPase may relate to the initial phase of
nodule formation. Also, it is thought that the calcified nodule formation principally
depends on PDL cells, is inhibited by GF, and affected by cell density.
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