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kg A7 25mo) WiFHAAN 20% fetal
bovine serum(FBS)*, 100unit/m! penicillin, 100
ng/ml streptomycin, 0.5mg/ml amphotericin-B*
7} £3¥ a-minimal essential medium(a-
MEM)"-& ¥ 37C, 1005, 5% COz ¥
2NEguF7] # el A vl g3t ok
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(2) calcium sulfate &K H|=

24 well WA Ao calcium sulfate”™E lmm
ZAZ 72+¥F 10% FBS7/F &#¥ 2-MEM 2
mE st 37°Ce oA 397 B
% calcum sulfate AJEAMEE EeHA Y
& EL4ES AAS A3y AH72 A
sttt

(3) PDGF-BBS] M=
Az Ao A Al Wl 10mM acetic acid
50 95%ol 49 %9 recombinant

*: Gibco/BRL Technologies Inc, US.A.
**: Capset®, Lifecore biomedical CO, US.A.

***: Racombinant human PDGF-BB homodimer, Genzyme, US.A.

#: Infred CO2 Incubator®, Forma Scientific Inc., US.A.
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PDGF #& 15ng/ml %X PDGF-BBZ F
3t calcium sulfate &% 2004 E, PDGF
Z2 15ng/ml ¢ PDGF- BBE FY&
a-MEM W%kl 2004 S AFYsY Y=
A3t A v gt
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2238 t}2 trypan blue’® G238} inverted
light microscope® #3}lol|A] HJAF7]2 AHXE
43 24840 99 4¥e 38 wRag
A gkt

(3) MTT assay®f| 2|8t MESAE =X
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I ERIH AYFoes R FYdxA
3}°ﬂ"1 u et ot

Wk 14, 24, 3¢ ¥ Zhzh wfFE Aol A ul
FHS A AL A2 E 10% FBS7F &7-8 a-
MEM 10045 7+7}9] welol] 37 A1 H o)

Ay dez gad 3-(4,5-dimethythiazole
-2-y1)-2,5-diphenyl tetrazolium bromide
(MTT)"" 84 150ME 7} wello] H73 &
AA e A Euj g AT Ml e
T wgde AAST 12549 dimethyl
Sulfoxide (DMSO)""& H7lste FAH
formazanZ A& &A1 F A2 96 wel
kg Aol ztzte] welld] 504 E A 7}ele
W HAIE 2 EF & ELISA reader*##2
g 570nm2 FRAEE SHIAD A9 4
2 33 utE A e

@ transwell2 o} &

24 well?] WP AI ZF welF 1x104719)
AFARAEE 713 10% FBS7} 3-89 a-
MEM Hjgd 2004 E & 3 wjFr]olA
v oFst et vl Fate & A E7F i SHA vt
o] ¢bdd] FAE AHE 93 F WY
NG A AT calcium sulfate 3} calcium
sulfate + PDGFZ A& transwell S A X3}
calcium sulfateE 1mmE transwellv} <ol 7+
% calcium sulfated2 calcium sulfate7} ¢34
3] A4 JdEE o-MEM 2m E, calcium
sulfate+tPDGF# M & 15ng/ml FX9
PDGFE #93% a-MEM %}l 2mE A5
ety Nz} PDGF#2 calcium sulfate
GE2doAM e Wy 7R sty FY

# # . Model CK-2, Olympus Co., Japan.
# # #: Model ETY-96, Toyo instrument Inc, Japan.
**»*. Sigma Chemical Co, US.A.
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a-MEM 1004 & 7t7}9] wellol] A 7M1
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(4) Immunoblotting assay0i| 2|3+ DAE &
s &3

AESF ARG T PHeE 96
welle] wiFH Al HMEE 1X1070Y &3}
2 Uz APFLR PRt FUExRA
stoll A w3t

Wk 14, 29, 39 F Zhzh wFHACNA
w2 A AsT 10mM Tris-Hcl, 100mM
Nacl, ImM PMSF, 1%NP-40, 0.2%SDS7} #
7} TBS buffers} 41oix AE ZE&A &
4°CAA 1A 7HE<H 12000pmoll A Y4 &2 §
% Bradford®'§ o2 AZEA stgch

MZ L 96 well WiFHAIN 72 wellF lugol
goat anti-collagen type | #AH®ZS 7431 g2
&7 oA - FFESH vl & phosphate
buffered saline-Tween{PBS-T)® 2004 Z 1A]
ZF blockingdh tha 33 Al Hsth 1: 2000
oz 3)A3 goat anti-collagen type [ @A
E A7 AZITS 33 AFe 23 &

A ¢l 1: 100022 343 horseradish
peroxidase conjugated anti-mouse IgG®& 14]
ZbowbeA g 33 AFsdY. O-
phenylenediamine(OPD)™ & bufferd] &
208 F< %9 F(o] 0 light blockingo] 3
8) BFE7] A H0:E Yol BF 3o
AAA 208F% AT ThE 2M HaSO4
OmlE 7tk wEg AA A7 ELISA
reader**# 2 3t 490nmE FFEE A&
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(5) SHEN

Zho oA AL HRSEH Wy
Kruskal-Wallis test& A]83}x
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H RE 4AddA POOSE FoF
B 7retsdoh.
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. 57
1. MES "ol o8 MESAE £F

calcium sulfatex*# calcium sulfate+PDGF
oA 19l zZtzb 4634147, 493+1.80, 2
o] 437+150, 540+3.26, 3¥o] 577+1.82,
687+1062.8 Yelton dxdMe 1Y
of 5904247, 299 550+213, 3Yol| 653+
2112 JeEh} calcium sulfate 3} calcium
sulfate+PDGF & W 2234 BlwA 1, 2, 3Y
od #F9430e Ael7t AN, PDGFZEHA
149 660173, 299 803+2748 viel}
calcium sulfatewtol]l HE|A 143} 2Ye] §9
e Aol 7b AAJTHPL.05) (F 1)(28 1).

2. MTT assay0l| 2|8t MESA T £H

@ : Chemicon International Inc, US.A.
® : Atlas Chemical Industries Inc, US.A
© : Amersham International Plc, England.
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H 1 Effect of calcium sulfate on the proliferation of periodontal ligament cells by cell counting in calcium extracts(Meant

S.D)x10*
mcubation time day 1 day 2 day 3

group

Control 5904247 5504213 6534211

Calciurn Sulfate 463+147 4374150 5774182

Calcium Sulfate+PDGF 4934180 j 5404326 :I 6.87+1.06

PDGF 6604173 —° 803+274 —° 8.33+352
- N=12

- Signficant at P<0.05

- Statistical analysis carry out among groups against incubation time by Kruskal-Wallis test and Tukey’s

studentized range test
* between calcium sulfate and PDGF.

12

cell number(X10000)

day 1

day 2

B& control |

M calcium |
sulfate |

|' [ calcium
sulfate+

N

day 3

1% 1 Effect of calcium sulfate on the profiferation of periodontal ligament cells by cell counting in calcium sulfate extracts

Cell number(Mean+S.D) x 10*

(1) calcium sulfate 2EHE 0|2

calcium sulfatev# calcum sulfate+PDGF
oA 1] zbz} 0694032, 0.79+0.35, 2Y
of 0.53+0.16, 0.89+0.32, 3¥l 051017,
0760342 Yvelon dizxFodAs 199
1163049, 29 0374016, 073+0342 }E}
1} calcium sulfate® 3 calcium sulfate + PDGF
& W2 HRA 1, 2 399 U=
zo] 7} QU PDGF#2 29 0814018, 3
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Yol 09040372 YE} calcium sulfateddl]
HlsjA 293 3Y9 o4 Aol 7k A
3 calcium sulfate+PDGF+ % calcium sulfate
o w3 294 FJdUe Aol AU
(PCO.0SH(FE 2) (1| 2).

O) =

T

(2) transwell® 0|2
calcium sulfatext ¥ calcium sulfate+PDGF
& 19 zZtzb 0304005, 029+004, 29



¥ 2 Effect of calcium sulfate on the proliferation of periodontal ligament cells by MTT assay in calcium sulfate
extracts(Mean +S.D)

incubation time day 1 day 2 day 3
group
Control 1164049 0374016 0.73+0.34
Calcum Sulfate 0694032 0534016 051+0.17
Calcium Sulfate + PDGF 0.79+0.35 089+032 ‘l 0.76+034 ]
PDGF 0.98+0.46 081018 I+ 0904037 17
- N=12

- Signficant at P{0.05
- Statistical analysis carry out among groups against incubation time by Kruskal-Wallis test and Tukey’s
studentized range test.
* between calcium sulfate and calcium sulfate + PPGF ** between calcium sulfate and PDGF

18— —
14 T
12 - hl control
= 1 '
g
@ H caicium
= o8 sulfate
o
S 06 ] calcium
sulfate+
0.4 - PDGF
02 ] PDGF
0

day 1 day 2 day 3

JEZmdwchmsnfatemﬁ\eprdﬂemﬁonofpeﬁodomalligamentcellsbyM‘lTasayhcaldumwlfateextracls

H 3 Effect of calcium suifate on the proliferation of periodontal ligament cells by MTT assay in transwell(Mean+ S.D)

incubation time day 1 day 2 day 3
group
Control L[046+021 .. 068+024 082+0.16
Calcium Sulfate 0.30+0.05 056+022 0.49+0.32
Calcium Sulfate + PDGF 0.29+0.04 055+025 0454027
PDGF . — 0441009 —+ 059+028 0381+0.14
- N=12

- Signficant at P{0.05

- Statistical analysis carry out among groups against incubation time by Kruskal-Wallis test and Tukey's
studentized range test,

* between calcium sulfate and control ** between calcium sulfate+PDGF and control

*** between calcium sulfate and PDGF **** between calcium sulfate + PDGF and PDGF
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optical density
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2| 3 Effect of calcium sulfate on the proliferation of periodontal ligament cells by MTT assay in transwell

¥ 4 Effect of calcium sulfate on collagen synthesis by immunoblotting assay in calcium sulfate extracts

incubation time

day 1 day 2 day 3
group
Control 0.380 0.594 0.359
Calcium Sulfate 0.133 0.186 0.271
Calcium Sulfate+PDGF 0.363 0.172 0.236
PDGF 0.523 0.788 0.591
N 7 -  control |
= _ B
2 ] M calcium
] sulfate
©
§ 04 ) - [] calcium
2 [ sulfate+ \
02 - | CIPDGF
0 - L -
day 1 day 2 day 3

13 4 Effect of calcium sulfate on collagen synthesis by immunoblotting assay in calcium sulfate extracts.

056+0.22, 0554025 39 0494032, 045+
0272 Jehgon iz PDGFZL 199
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7}7} 046+021, 0441009, 28 068+0.24,
059+0.28, 39l 0,82+0.16, 081+0.142 &}
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It was well known that calcium sulfate was biocompatible, resorbed rapidly in the body, had
potential as a good barrier membrane, Platelet-derived growth factor(PDGF) was one of
polypeptide growth factor that had been reported as a biological mediator which regulates
activities of wound healing process inciuding the cell proliferation, migration and metabolism,

The purpose of this study was to evaluate the effects of a combination of calcium sulfate and
PDGF on peniodontal ligament cells in vitro to use as a regeneration promoting agent of
periodontal tissue. Human periodontal ligament cells were prepared from the premolar tooth
extracted for the orthodontic treatment. Cells were cultured in e&-MEM contained with 20% FBS,
at the 37°C, 100% of humidity, 5% Coz incubator, Cells were inoculated and cultured into 96 well
culture plate with 1X10%ells/well of a-MEM for 1 day.

After discarding the medium, those cells were cultured in a-MEM contained with 10% FBS
alone(control group), in calcium sulfate(calcium sulfate group), in calcium sulfate treated with
15ng/ml of PDGF-BB(calcium sulfate+PDGF group), in @-MEM contained with 10% FBS
treated with 15ng/ml of PDGF-BB(PDGF group) for 1, 2, 3 day respectively. And then each
group was charactenzed by examining of the cell counting, MTT assay, collagen synthesis.

The results were as follows,

1. In the analysis of cell proliferation by cell counting, both calcium sulfate group and calcium
sulfate plus PDGF group showed no stastically significant difference compared to control
group, but there was stastically significant difference between PDGF group and calcium
sulfate group at 1, 2 day(P<0,05).

2. In the analysis of cell proliferation by MTT assay in calcium sulfate extracts, both calcium
sulfate group and calcium sulfate plus PDGF group showed no stastically significant
difference compared to control group, but there was stastically significant difference between
PDGF group and calcium sulfate group at 2, 3 day, and between calcium sulfate plus
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PDGF group and calcium sulfate group at 2 day(P<0.05).

3. In the analysis of cell proliferation by MTT assay in transwell both control group and
PDGF group showed stastically significant difference compared to both calcium sulfate group
and calcium sulfate plus PDGF group at 1 day, but there was no stastically significant
difference compared to both calcium sulfate group and calcium sulfate plus PDGF group at
2, 3 day(P<0.05).

4. In the analysis of collagen synthesis by immunoblotting assay in calcium sulfate extracts,
high level was detected on calcium sulfate group at 3 day, on calcum sulfate plus PDGF
group at 1 day, on PDGF group at 2 day.

On the basis of these results, calcium sulfate was biocompatible on the penodontal ligament
cells and might have potential possibility as a vehicle of PDGF in the periodontal tissue
regeneration.

Key words: calcium sulfate, platelet-derived growth factor(PDGF) biocompatible, vehicle,
periodontal tissue regeneration.
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