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(1) SIHZM| =2 Bt
A& FF9] Pentobarbital Sodium(Tokyo
Industrial Chem., Japan) 30mg/kg 27h
Zapstel ANTHANG F 0% BBE T
5 A4 2E5 FARE 9RAA 4
}6

KN

=

= o I =
At 9318 A9z SHere
B% FABE AT o
7138E 200U/ml penicillin(Gibco, USA) 3} 200
#g/ml streptomycin(Gibco, USA) o] 7=
Dulbecco’s Modified Eagle’s Medium (DMEM,
Gibco, USA)d| 53] AlFsAth FHAZXE

<]

925

S #15 bladeZ AZ3IZ 35mm AE B
HAldl AE2A FAAZ o 20% FBS¢
100U/ml penicillin, 100¢#g/ml streptomycin©|
¥3d DMEMCE A48 Z7Pjgd s ¥
A3 ACR WS AstetEA AN
3%, 100% HE. 5% COv B71EF WY
(Vision Scientific Co., Korea)ll 4] Bl ¢35}

HEHAS SAE] 9 w0l FAEH

0.05% Trypsin/0.02% EDTAE A glste] Al
EE sty 27 gdelA FBSE 10%
2 7ZFAAF]Z 50pg/ml ascorbic acid,
10mM/ml Na-B -glycerphosphate, 10-7
dexamethason & H7}ste] o]& FFu| S
o2 &9oem 13 o& AuhujYate] Rat
Calvaria Cell(¢]3}RCVE ®7])o]g} HHE
3-5 Atje] NEE A3l AL

ITE
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J Al (Corning Co.,, USA)9] T}
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100U/ml penicillin, 100 g/ml
streptomycin, 50 g/ml ascorbic acid,
10mM/ml Na-fB -glycerphosphate, 10-7
dexamethason ©] ¥3&%¥ DMEM ®jA|o|A A
M 37, 100% FIE, 5% CO» 3 71&3 v 7]
(Vision Scientific Co, Korea)oll A uj %¥3}3ith,
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A 7} sk sonic dismembrator(Fisher
Scientific) 2 Z&3-E4 5t thA] YAEZ s
Feds FHsA gZed JAEsEA
4 A F(ALPKKit, AL 3 wksAl
S 500nm oAl UV-VIS spectrophotometer
(Shimatsu Co,, Japan) 2 S3EE =335
ETFAL 7Fo 2 BAFA

=X
1o

<
T

R\

'3}1 15% glutaraldehyde <4 °
=0t A T g A=A
'6‘}7] —‘H'SH Aizarin red SEH0Z
CTHAn Aol

Smniel AAUe A8 438

o
=]
-

5

—

S RS Ry i
m x|

&
5
A4

( )Ej:”:'/H

MEZ2]E, ALPase8A T, ¢
33 2A49 v YolA Duncan's
Multiple Range TestE ©]£3le] P ( 001

FoN A 4



M. AM=
g &H

CPARHEGLR ol ol

X7 % 9

= r}ov m d

25
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% 37, FAEAE
0 %2 E¢H 47, AF

30 % <}

1, T2 A

APAEZ 30 %z =3H
A E 50 % &
2| F AT Al
OthA T 2

2

o] Fo]l W 5%< 10% FBS$ 100U/ml
penicillin, 100pg/ml streptomycin®] *3+¥
DMEM Hj=] (o]} FHIA]) e 10% FBS9}
100U/ml penicillin, 100#g/ml streptomycin, 50
g/ml ascorbic acid, 10mM/ml Na-f-
glycerphosphate, 10-7 dexamethason ©] X3t
¥ DMEM A (e]a} ZZujA]) o Al s}
o] 1,3 7. 14, 20, 250 A E5E =75 o]
AEZ2 &S Has A

EEMA) YD A4 12 2 22
& 20 A7HA] AEHQ FIHE Holtrb 25

I 1-1 Cell 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 4.00£0.21 508+0.11% 7841014 867+0.71* 6.41+1.04
2(C7:P3) 1.0010.00 210+0.25 3.80+0.22* 392+0.76 6.71+052* 479£0.76
3(C5:P5) 1.000.00 204+0.26 3.00%0.10* 4.04+092 5254054 583£0.39
4(C3:P7) 1.000.00 1.88+0.13 25010,07* 250+0.33 4544052* 492%0.76
5(C0:P10) 1.0040.00 1.00£0.13 0.9140,07* 1.75+013 15040.45* 2.00£0.25

Values are mean*SE, , n=3,
* 1 Statistically significant at P<0.01 by Duncan's Multiple Range Test,

C: Calvaria cell

P: Periodontal ligament cell

Number of Cells(x 10,000 cells/ml)
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o
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32l 1-1 Cell proliferation on mixed culture of rat periodontal ligament cell and celvaria cell
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e fAaste Fe YEeH 333 4
= W% 25 7R A &H Q] SUHE

o A5 ek 7)o HHE Aol
ER A T 149 ¥

o} owjek 79 200 7
W EH 7] 77z 5080,
3.00+0.10, 250007, 09100 7@1 179l A
7Hd WA 23, 3 4 7 5 SAERY
QA AR (p0.01) 20¥el%E A
867071, 671+052 , 5254054, 4544052,
150+£045% 13elA 7H¢ B 23, 33, 4+,

AR (Te)
=)

al

o FAZRFIUA A THP.01).
1= 399 AfdAe e Fde Eolu
TR A= AolE YEUAE FRoH
(p001) 14LAE 10X 7HE BAL 3%, 2
&, 13, 539 SAE ZAAJA BYd= 17
oM 7 WAL 3%, 4, 2+, 579 AR
Fags HeEhoy F94%0s Aols v
B A& 2t (p0.01) (£ 1-1, 18 1-1).
ZAuA A v g Folls EELOlA
FEMAANM Hop =¥ FHEEE YEy
o 13 2w, 3w A 7ol va gad

o

I 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 2.62+0.14* 1.88+0.11 3.04+030%  380%+0.18 4711025
2(C7:P3) 1.00£0.,00 1.79+0.13* 1.63+0.12 2294+013%  263+0.21 5.20%+0.20
3(C5:P5) 1.00£0.,00 1.66+0.09* 1.13+0.12A° 217+0.16%  279+0.15 5.00%+0.20
4(C3:P7) 1.00£0.,00 1.42+0.07* 1.18+0.09 1.89+017%  248+0.21 242+0.09
5(C0:P10) 1.00£0.,00 0.88+0.13* 0.89+0.07 1.05+013*  150+045 2.00+0.12

Values are mean+SE, , n=3,

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

C: Calvaria cell
P: Periodontal ligament cell

67 —=—c10
€. | —e—c7ps
2 57| —a—C5P5
o ||7YC3P7
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Culture of Days

& 1-2 Cell proliferation on mixed culture of rat periodontal ligament cell and calvaria cell in the conditioned media



At ™ (p<0.01) 79
B 24, 45, 33, 59
& 1ol A 78 Ba 3
o, 23, A, 5] SAE Holw 25+ 2
i

g deot f94 9E AdE At

SAZ AZE W 393 62 8ol F
dudRe 249 A7, 129 22 Aol
A golnet 27161907 323 42-E 320 ¥
s 69l Tha Rrastthrt 82 Al 7l
Aor 522 6UNAA Zrhekthr 8ol i
SFUTHE 2, 19 2)

i 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+1.21* 20.86+£1.31
2 (C7:P3) 12.98+1.14* 172542 49* 29.40x214
3 (C5:P5) 11.72+0.42* 9.94+095* 18.88+1.55
4 (C3:P7) 9.58+047* 5.75+0.26* 784%049
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

Protein Levels(ug/ml)
e )
(6] o (&) o (6)]
N I I I I I

—m— 3day

o

Group

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



7+ 235 2 H(p<0.01)

Zh7be] oA e vy B 343 6
= Wil 23, 3%, 4, 5

ZFA39 T 8ol = 2

JRYE Aol 2

[e)]

=

]

ol A 7Y B 3, 19, 4+, 599 A
2 i

ot

ERi A= 2t TH(p<0.01).

3. Alkaline phosphatase 8ME X

Zkt7ke] ALPase @4 LS Huws|EH 3Y
36, 8ol BF 12olA 7MY ¥ 2F, 3
T4, 579 M EFAAUA Fasle
(p€0.01) FABA LY uH o] Zrjatez

AlLPase BAE7l =& ZoZ Yeyok(
3, 19 3).

4. N33t Adel B

sk

ERAVRSAA 4 2o BAYRL A
B9 g 290 FABAERCE FHE
N M WA AHE FREE Bho

=z =
= hl
e padhs P4 wol
o i\l\k
50 ]
45 —4 =
40
=
% 357
j
A 30
8257 —
&20] -
15| ~™ 3day
10 —®— 6day
5 J| —a— 8day
0 T T T T T T T T T '
1 2 3 4 5
Group

12l 3 Akaline phophatase activity on mixed culture of rat periodontal ligament cell and calvaria cell

I 3 Akaline phosphatase activity on mixed euture of rat periodontal ligament cell and calvaria cell

Group(cell mix Protein(ug/ml)
ratio)
day 3% 6* 8
1(C10:P0) 5429+319" 28.87+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+2.02"
4(C3:P7) 48.12+3.29" 24.15+0.00" 22974132
5(C0:P10) 48.07+057" 23.0940.62" 364057

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

930
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32 4 Nodule formation on mixed culture of rat periodontal ligament cell and calvaria cell

I 4 Nodule formation on mixed culture of rat periodontal ligament cell and calvaria cell

Group(cell mix ratio)
1(C10:P0) 2(C7:P3) 3(C5:P5) 4(C3:P7) 5(C0:P10)
42,00+ 3.20* 29.07+1.41* 18.00+2.75* 10.00+1.03* 2.67+0.45%

Cell Number

Values are mean+SE, , n=3,

* 1 Statistically significant at P{0.01 by Duncan's Multiple Range Test,
C: Calvaria cell

P: Periodontal ligament cell

HFEJL, o] F I 7t T 2, 3 sk, a8 aL s ou et JES v
o, AT, 538 AR AE YA ol AFEH T Ay ZAg&ste=AE FHse A2 AFEE
wjeF 12 Alizarin red S @4S AAIEHA o] AF7IAE olFfsty BHop ZIHE X5
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ol AxYel J4E AETFE vlae 431 < Sth. Melcher5(1976)90] X520 2
T 73§ 4200£3200 82 THPFEQEA 29 dall A FRV|FY AL FEAFA
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&o] RoldFE FAIA AdF7E 479 AIZ1aL Aot S PAste A Ax
aads HEREH(p0.0D) (3£ 4, 1% 4). AP o2 o] Fojitt= JHES xR
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-Abstract-

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

Ji-Sook 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 calvaria cells and
periodontal ligament cells, and then these cells were cultured with Dulbecco's Modified Eagle’s
Medium contained with 10% fetal bovine serum, 50#g/ml ascorbic acid, and 10mM/ ml Na-g-
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 < 0.01).

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 calcified 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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