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(1) FHEAMIZS] d 2k

A8 5 E9 Pentobarbital Sodium(Tokyo
Industrial Chem.,, Japan) 30mg/kg & E7h
FAEE HARHAIZ 3 0% 4FE T
g AlFE A58y FARE gE9AA A
Atk g 7R shebS AetZoA Ey
S5 FARE &3 dAxAE A A
A3+3 200U/ml penicillin(Gibco, USA) 3+ 200
pg/ml streptomycin(Gibco, USA) ©] & 7td
Dulbecco’s Modified Eagle’s Medium (DMEM,
Gibco, USA)el| 53] A&t Foaz3
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& #15 blade®2 MA3} 35mm AME wjk
HAlol 12A #2Az2 o& 20% FBS9
100U/ml penicillin, 100gg/ml streptomycin®]
Z3¥" DMEMOZE A" Z7ujgde ¥
T3 zhAoE wigAe wEkstEA A
&, 100% S5, 5% COz Z2)EF w7
(Vision Scientific Co, Korea)ol|A] ulloF&}4i o).
FHHE AEZ 22 HHoE RE F2 o
MYHAE 3] HE dEo] AW
0.05% Trypsin/002% EDTAE #2lsted A
=g velstz 27 GAdA FBSE 10%

2 &A1 50pg/ml ascorbic acid,
10mM/ml Na-f -glycerphosphate, 10-7
dexamethason & # 718l o5 FFujokol
o7 3tgoen 1 : 3 02 Auujste Rat

Calvaria Cell(°]3IRCVE} E7))ojgt ®d sl
3-5 Althe] MEE Aol AE-sIT

(2) RIFQILMIZ 2| B2t

AFR/AE A ehffof] ZEAIF 7] el X
ofe] AR 59 F<et B-aminopropionitrile
(Sigma chemical Co, US.A)E Algo)| &
lg B 04%2 E&std ddFEo 4347
3 Pentobarbital Sodium(Tokyo Industrial
Chem, Japan)2 & ZAlu&F Aol 4
Z A 1 hPEAE LEASAY. Ko} A 2
A3 HIFFES YNNI HLGe FHE
TE R ehe] WS AFHeta] njUdYAl
Aol ¥ FPujAsloa FFsPAA K
Aoz RS FElste Fo oA Eo A 9
& 2 APMAR 5 3 AHIE FY

WYHoZE wlekdled Rat Periodontal
Ligament Cell(o]3} RPD&} ®7]) olg} #HH
33 3-5 At MEE A ATt

Ml

2 APy
(1) M3l7 4
FAZS EPVES TS BA2E 4



Bttt FAHRAE of XFUd) AEe v
& 72+7} 10:0, 7:3, 5:5, 3:7, 0:102.2 3}
1 259 5 2714 & AU FAELFE o
Aol 5 FdstA A

(2) MEZZAE £F

24 well WA A (Corning Co, USA)d| th
A MEZE 1x10908 BF337 10%
FBS¢ 100U/ml 1004 g/ml
streptomycin, 50¢ g/ml ascorbic acid,
10mM/ml Na-8 -glycerphosphate, 10-7
dexamethason ©] ¥3¥ DMEM uljAjol|lA] A
R 3TE, 10% &%, 5% COr 271 &3 w7
(Vision Scentific Co, Korea)ollA] vt}
2 WA g2g S Eelste 10% FBS9
100U/ml penicillin, 100ug/ml streptomycin®] 3
3" DMEM HjA|oA oAlFo AEXS FY
g oz wjokstch wick 1, 3, 7, 14, 20,
2599 005% Trypsin/ 0.02% EDTA/(Gibco,
USA)Z AHgstd AHEE wSPAZHE
28 & hemocytometerE o] &3t =HEH
17 (Olympus Co, Japan)stoljxl MEFE &
At
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(3) BTz &3

3Bmm W FHA A2 AEE 4x 10°
MA BEF382 10% FBSSF 100U/ml penicillin,
100pg/ml streptomycin, 50pg/ml ascorbic acid,
10mM/ml Na-B -glycerphosphate, 10-
"dexamethason©] X ¥ DMEM ujz|oljA] uj
stk vl 3, 6, 8 Yol QAFAFAZ A E
+2 28 MAHSZ 0.05% Trypsin/0.02%
EDTA(Gibco, USA)Z Hz2late MEES ujok
PAZEY geld og 15000mmoe 2 5§-2F
AAEY3 T A F AFHE AAste
05ml Z&5E 7138t & sonic dismembrator
(Fisher Scientific) 8 Z-& &8ty thA] 9
AEYsta] AZAS FHa|M Bio-rad protein
assay-& dye reagent® ¥FEA|Z Tt} Vortexing
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(4) Alkaline Phosphatase &ML =X

3vmm W FPA o Y] MEE 4x 10°
WA 5 Faudey UMY F
dgk 249 wiz| A v FatH . vk 3, 6,
8 doff AT NEFE 23] MFH3I
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Aelstg MEE BIFHAZ 7 S o
S 15000 rpm 22 5E7F A E s
AF = ASAE AASIE 05 THRTE
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35mm WiFH Al TAlZe AEE 4x
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FYe 24 wiRoA 1297+ wigstaTh
WY =H@u|AstA AM3lsl Ao A

B2 @y wiek 12 dRjo) 2714
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22 AN Ee 3R 3 AE AREYE
gel3l7] $I8) Aizarin red S&H0F 5 7}
FAEAT =gEN A FEFSF 15
L5mm?e} ZAzZhH el gM| M3jst Z
A sto] W wstgioh

A

u X

A
T

(6)BHENM

MEZFA &, ALPase8A4 %, F0WAFE A
3l AAd4 9 vme] oA Duncan's
Multiple Range TestE o] &3}e] P ( 001



Zoz AYE fe¥L Wi
. A7

FAHBAERCR o]FojA 12, FHIA
E 70 % 9 ANFANME 30 %= &34 2
ZFMFAE 50% o AAFANWAE 50 %=
ETEHE 37, FABAE 30 % & 2FAUA
E 70 %2 EFH 43, AFAgA|ETo R

o] Zo]A 5%& 10% FBS9 100U/ml
penicillin, 100#g/ml streptomycin®] E 3
DMEM ®fA](o]8} FFujA]) et 10% FBS9}
100U/ml penicillin, 100u4g/ml streptomycin, 50u
10mM/ml Na-8-
glycerphosphate, 10-7 dexamethason ©] ¥3%
¥ DMEM x| (o]3} ZZux])elA] ul s}
o 1, 3 7, 14, 20, 2599 A ESFE =3 3}o
A ESA & v 3t

FEuj Ao g B 12 2 F2 )
¥ 20 Y7HA AEHHQA F7HE Holgrt 25

g/ml ascorbic acid,

H 1-1 Celt proliferation on mixed culture of rat calvaria cell and periodontal ligament cell

Group(cell mix Number of cells
ratio)
day 1 3 7* 14 20* 25
1(C10:P0) 1.00£0.00 400£021 508+0.11* 7841014 867+071" 641+1.04
2(C7:P3) 1.004+0.00 210025 3.80+022* 392+076 6.71 £0.52* 4794076
3(C5:P5) 1.00£0.00 204+0.26 3.00+0.10" 404+092 5251054* 583+0.39
4(C3:P7) 1.00+0.00 1.88+0.13 2504007 2504033 454+052* 4924076
5(C0:P10) 1.0040.00 1.00£0.13 091+0.07 175+013 150045 2001025

Values are mean+SE. , n=3.

* . Statistically significant at P{001 by
C: Calvaria cell

P: Periodontal ligament cell

101

Number of Cells{ x 10,000 cells/m)

Duncan’s Multiple Range Test.

10

15

Days in Culture

% 1-1 Cell proliferation on mixed culture of rat periodontal ligament cell and celvaria cell
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ol Zadte S YHEHLH 373 4
Z< WG 25 A7A AEHY F7HE BRAL
5 22 A$ uig z7)dle EUE Aolg
B X izt 1493 2599 A Z7HsH A
o} wj o 7Y 209 7Y HESFE M|
FIHEH 7o) zZ+z} 5084011, 380022,
3004010, 2504007, 09140072 A 104
M B3 2%, 3 4 & 539 TAERY
AUA 7ZA23H o8 (p001) 20YA = FA
867+071, 671+052 , 5254054, 4544052,

579 +AMEHAAUA
o= 399 AfoME 7L FFE
fFIAdE AolE YA = 2
(p<001) 14¥die 170M 713 23 32
2, 132, 579 £AE 2293 25Y9de 1
MM 7t B3 3%, 47, 27, 579 SAE
A4 JeHoy fFo48de Aolg 4
BN Al s @ATHPOOD) (F 1-1, 29 1-1).
ZZAujA A v Aol RELANA
ZEANA Hop = FAEEE YEW

TR}

15040452 13oA 7} B3 23, 33, 44, th 13, 23, 339 AS 7d v 7ad
H 1-2 Cell proliferation on mixed culture of rat calvaria cell and periodon
Group(cell mix Number of cells
ratio)
day 1 3 7 14 20 25

1(C10:P0) 1.00£0.00 262+0.14* 188+0.11 3.04+030* 3.80+0.18 471025
2(C7:P3) 1.00+0.00 179+0.13* 163+012 2294013 263+021 520020
3(C5:P5) 1.00+0.00 1.66+0.09* 113+012A° 2174016  279+015 5.00£020
4(C3:P7) 1.00+0.00 1.424+007* 1.184+009 189017 248+021 24240.09
5(C0:P10) 1.00£000 033+0.13* 089007 1.05+0.13* 1504045 200+£012

Values are mean*+SE. , n=3

* . Statistically significant at P{0.01 by Duncan’s Multiple Range Test.

C: Calvana cell
P: Periodontal ligament cell
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Culture of Days

213 1-2 Cell profiferation on mixed culture of rat periodontal ligament cell and calvaria cell in the conditioned media
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% 259 7A A&H o7 Z7hete AL B E Yoy #9949 e Aole N
A AFE T FHE 20U7A F78itrt (pO01) (F 1-2, 28 1-2),
25490 oA ZASPL 53 7Yl FHE
25U 7kA ¢rs) Frtstg T 2, ECIY &3
Zk#27ke] AEFE vinsEg 3d3 149

e 1A 7HART 2%, 3%, 42, 579 O F HNEE ik 33 64 8Yd F
AR SAUA ZBAIFeM (pdol) 7Y ol g 233 A 13 238 A7)
ol 17dA 78 w3 23, 44, 3%, 579 Aol

TME Hola 0¥ 12o0A 7H B3 3 3 6ol tha Zasttirt 8do Bl Frtst
T, 23, 4%, 539 M E ol 25ddlE 2 Ao 53 6U7A Frtstthrt 8d A
ZoM 7H B3 3F, 13, 47, 5739 &4 FAHE 2, 29 2).

T

w2l F7189 T 333 472 399 ]
| o+

5

H 2 Protein levels on mixed culture of rat periodontal ligament cell and calvaria cell

Group(cell mix Protein (ug/ml)
ratio)
day 3* 6* 8
1 (C10:P0) 13.06+0.30" 1799+121* 20.86+131
2 (C7:P3) 12.98+1.14* 17.25+249* 2940214
3 (C5:P5) 11.72+0.42* 994 +095* 18.88+155
4 (C3:P7) 958047 5.75+0.26" 7841049
5 (C0:P10) 3.16+£091* 463+051* 460+0.24

Values are mean+SE. , n=3.

* . Statistically significant at P<0.01 by Duncan’s Multiple Range Test.
C: Calvaria cell

P: Periodontal ligament cell

—®— Jday

Protein Levels(ug/ml)

Group

% 2 Protein levels on mixed culture of rat periodontal ligament cell and calvaria cell
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3. Alkaline phosphatase M E =X

Al 2o A EE g 393 6, 89
ALPase 8HEE 243 Ax, ZEZNA
A Zbo] Age met ZAse FEE BHoly

557
50
457
40
V)35_
&
825

—

Zb27be] ALPase 84EE vwsu® 3
I 69, 8Yo] BF 139N 71 &2 23, 3
FNZFAYUA Ao
R N
RO 2 YERTHE

Z, 43, 539
(p<0.01) FHTA T
AlPase 84T 7l 2
3, 1¢¥ 3).

H] & ]

s M33 Fyel BY

S sl 2 2o AHYA
HE w2l FaMEges 74
=AM 7 WA Adz FHHe 3

ru>J rit,

820
15

—®— 3day
10| —®— 6day
5| T4 8day

*IQ:__—I\Q\‘

0 T ” T

T T I T T
3
Group

713 3 Akaline phophatase activity on mixed culture of rat periodontal ligament cell and calvaria cell

¥ 3 Alkaline phosphatase activity on mixed euture of rat periodontal ligament cell and calvaria cell

Group(cell mix Protein (ug/mi)
ratio)
day 3* 6* 8

1(C10:P0O) 54294319 2887+1.75 25.56+0.10
2(C7:P3) 51.89+1.04 26.79+1.32 2356057
3(C5:P5) 4856+2.18" 26.13+0.18" 23.29+202
4(C3:P7) 48124329 24154000 22974132
5(C0:P10) 48.07+057" 23.09+0.62 3.64£057

Values are mean+SE. , n=3.

* : Statistically significant at P{0.01 by Duncan’s Multiple Range Test.

C: Calvana cell
P: Periodontal Lgament cell
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13| 4 Nodule formation on mixed culture of rat periodontal ligament cell and calvaria cell

H 4 Nodule foomation on mixed culture of rat periodontal ligament cell and calvaria cell

Group(cell mix ratio)

Cell Number
1(C10:P0) 2(C7:P3) 3(C5:P5) 4(C3:P7) 5(C0:P10)
4200+3.20* 29.07+141* 1800275 1000+1.03* 2674045
Values are mean+SE. , n=3.
* : Statistically significant at P{0.01 by Duncan’s Multiple Range Test.
C: Calvaria cell
P: Periodontal ligament. cell
JBEHUL, o|F 2 F7F F718ii e 24, 3 B3, 28 A3zt oudt ggkg o
Z, 4%, 539 TAZ A-FH Aol AFHAD AW ALI}=AE FHse AL AFAE
vjoF 1290 Alizarin red S GA& AAEA o] Af714E oldsty Bt JuE XEE
= -
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2 FALE AT AFARM 2T 2 F
ZAHAAe Fo3 HEE Fdy AY7dte
olffe AFRANAEI zte= o|FA UL
o 538 2IAEYd FAS 54 7HA
ATHE Ao] o8 A4FAHH A-rolA wEF
t}. Nojima%s(1990)17 2 dxo]le] XFEAthA]
XE gt HY¥e A =2 AlPase &
AEE Holx R4 ZE2E s
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AA &I 1a, 25-dihydroxyvitamin Dsl1la,
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Robey S(1985)19 elztel e A=
g AAs YT AYoIH B& ALPase

AT 9 HIAMGE q]d wpe. oz
cAMP 9] AjAo] Z718t1 ascorbic acid <+
Na-g-glycerophosphate 7} E &g vl x| Aol X

A3)3 A4S YA A 18 zdAe
A3 osteonectin® 7S FTHH iz S
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A Byt

ek, 2AFAME AF2HAYL A B
o AR = AFARA ES} FHEE &
Tl et Fxbel vAE G s A
HEIA ik AFAHAEE HFH 8719
& A}8-3 B-aminoprpionitrle & X] gty 9]

A5

Ao EE Augr oz wPde] ¢l
ABES BENA AZB| 4L FALT
A Aots LAY F AE e HAHE AF
°EHE AFH o2 dx o] FEAFITHS
. ©]Ho] Cho9} Garant%(1984)% 2o &3}
oq:TLo]] 9)3}H B-aminoprpionitrilee 231t
el AEdole 98 Fx o Y=
HA o A FAAAE] G322 AHE 9

gt B2 AFPAM ARRHIT
AT e} ZHEE TE 3-’.—3 T3
RS MESAES AHEH EFu)x
Ao AL ZAX dEo=Z wjgd 139
P w2 AEFHEES YEE XFAd
AMETE R FE 5o M W A EF4
2 BN ol&g& TS E oA
2 047 AR HlEo] FHEFE
HEZFA &0l Fr7tete AL Yelyo, 2
By, ol2ig Yol WHoZ o] %rkx A
o) ATAY &R Aol st
AR oW ol5e EHMYY A% 24
27t ﬂ%‘ﬂtﬂﬂli«l 4L HAHHeRE o
Aste 71Ho] AgaE AAAE % & ¢l
Atk
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-Abstract-

The effects of mixed culture of rat periodontal ligament cells
and calvaria cells on the calcification

Ji-Sock Kim, Joon-Bong Park, Man-Sup Lee, Young-Hyuk Kwon, Yeek Herr, Sang-Cheol Lim
Department of Periodontoloy, College of Dentistry, Kyung-Hee University

This study was performed to evaluate the effect of mixed culture of rat’s calvaria cells and
periodontal ligament cells on calcification. These cells have been known to do important role on
the periodontal tissue regeneration, especially alveolar bone and cementum,

Experimental groups were made which based on the different rate of rat’s calvana cells and
periodontal Ligament cells, and then these cells were cultured with Dulbecco’s Modified Eagle's
Medium contained with 10% fetal bovine serum, 50pg/ml ascorbic acid, and 10mM/ ml Na-§-
glycerophosphate. Each group was characterized by examining the cell proliferation rate, amount
of total protein synthesis, alkaline phosphatase activity, and the number of calcified nodules in
vitro. In cell proliferation rate , the cells of control groups were cultured Dulbecco’'s Modified
Eagle’'s Medium contained with 10 % fetal bovine serum.

The results were as follows

1. The cell proliferation rate in control groups decreased stastically significantly along with the
decrease of the rate of bone cells at 7 day and 20 day(P < 0.01).

2. The cell proliferation rate in experimental groups decreased stastically significantly along with
decrease of the rate of bone cells at 3 day and 14 day(P < 001).

3. The amount of total protein synthesis was significantly decreased along with decrease of the
rate of bone cells at 3 day and 6 day(P < 001),

4. Alkaline phosphatase activity showed reverse time dependent pattern and was significantly
decreased along with decrease of the rate of bone cells during the experimental periods (P <
0.01).

5. Calcified nodules were observed in group 1 (Rat calvaria cells alone) for the first time, and
the number of calcfied nodule decreased stastically significantly along with the decrease of
the rate of bone cells at 12 day(P < 0.01).

From the above results, When bone cells and periodontal ligament cells were mixed cultured,

the cell proliferation rate was mostly dependent on the actual rate of bone cells and same pattern
was showed In amount of total protein synthesis, alkalinephosphatase activity, and the number of
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calcified nodules. And the calcified nodule forming capacity of bone cells was inhibited by
periodontal ligament cells
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