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Table 1. The effect of Platelet~derived growth factor (PDGF) on the proliferation of rat bone stromal cell

Number of cells( X 10cells/ml)

Group
lday 3days 6days Ydays 13days 15days
CONT 10.73+0.78 21.34£0.69 25.75+0.84 285310381 3746+2.36 52.33+037
PDGF 13464078 25714111 30.97+0.35 37.05+0.39 61.35+1.56 73341143

Values are mean*+SE, n=3.
CONT : Control group
PDGF : Platelet-derived growth factor-BB

Table 2. The effect of Platelet-derived growth factor(PDGF) on the proliferation of rat periodontal ligament cell.

Number of cell ( x10%cells/ml)

Days in Culture

CONT PDGF
888+0.072(100%) 1113£021(125.3%)
5 13.13%0.15(100%) 20.3940.93(159.22% )

Values are mean+SE, n=3.
CONT : Control group
PDGF : Platelet-derived growth factor-BB
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Fig 1. The effect of PDGF on the proliferation of rat
calvaria cell
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Fig 2 The effect of PDGF on the proliferation of rat
periodontal ligament cell

u ALPase activitys= ®l % 3dAjoll= 2+
5996401820l ®]al 68.26+01242) AL H
o WRFEG 14% &4 F7HE BAY 2
#Hu W sl e dzreryg 4% &
A 748 HYtHTable 3, Fig 3).

e, A FA WA E M= PDGFE wl%F 3
Ao tHxFel 20%9 ALPase activity(Th
ZF 321840036, AR 4004+0096)E =
ZANZHL v S5UAAE HEF(13.34+
0.108) 3% ] x)#(1567+007) =5 ALPase
activity 7} ZHastE o} (Table 4, Fig 4).
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Table 3. The effect of PDGF on alkaline phosphatase activity in the rat bone stromal cell

Days in culture

ALPase activity (IU)

CONT PDGF
3 59.96+0.182(100%) 68.26+0124(113.%)
5 462940056 (100%) 132340058 (2858%)

Values are mean+SE. , n=3
CONT : Control group
PDGF : Platelet-derived growth factor-BB
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Table 4. The effect of PDGF on alkaline phosphatase activity in the rat periodontal ligament cell.

Days in Culture ALPactivity (IU)
CONT PDGF
3 32.18+0.036(100% ) 4004+0.09(1244%)
5 13.34+0.108(100%) 15.674007(1175%)
Values are mean+SE, , n=3,
CONT : Control group
PDGF : Platelet-derived growth factor-BB
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Fig 3. The effect of PDGF on alkaline phosphatase activity Fig 4. THe effect of PDGF on alkaline phosphatase activity

in the rat calvaria calvaria cell
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2 PDGFe Z 84¢& F3A7 & ¢ & Utk

3. oy fds &3

E7v2 A Ee] A ok 3YAd o
Z7o] 1.0314+0.002mg/mle] 37 A %} 7£o] 1,083
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al

954

in the rat periodontal ligament cell

000182 7+t tH Table. 5, Fig. 5).

AhHe) X FAoiA £ Tl A T wj g
3449 tz#o] 0936600046, PDGF A X
#o] 10892+000248 14%7+%F Z7138IR 32,
Bl 5dA ol WxEeol 1.1225+0.0014,
PDGFA X #o] 123474000622 9%7t %7}t
st ZHE A EojMste tE FEE ol
3. AtH(Table 6, Fig 6).

4. M3 3 HH dHo BH

S #@njAsteld Z 2o 44" ¥4943



Table 5. The determination of protein in rat bone stromal cell treated with PDGF

Days in Culture Protein(mg/ml)
CONT PDGF
1.031+0.002(100% ) 1.08340.005(105.0%)
1.039+0.0012(100% ) 0.962+0.0018(92.6%)

Values are mean+SE. , n=3.
CONT : Control group
PDGF : Platelet-derived growth factor-BB

Table 6. The determination of protein in rat periodontal ligament cell freated with PDGF

Days in Culture Protein(mg/ml)
cont PDGF
0.936 +0.0046(100%) 1.089+0.0024(116.3%)
1.123+0.0014(100% ) 1.235+0.0062(109.9% )
Values are mean+SE. , n=3,
CONT : Control group
PDGF : Platelet-denved growth factor-BB
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Fig 5. The detemination of protein in rat calvaria cell
treated with PDGF
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He S 240 7b gokth wiF 108AClE o F2&Q z}o)

15x15cm?e] 3o Az FAH 2 £ B tHTable 73 Fig 7). A]FthA Lo A
A48 vwg As, FTHEAX wig 7R T ol fFARE Y-S HEoy ZHEAAER
WzZBth PDGF XA o] 3%/t Ads o A7 BA = %%tHTable 83} Fig 8).

Table 7. The effect of PDGF on the nodule formation in the rat bone stromal cell

Days in Culture No. of nodule
cont PDGF
7 263+556(100%) 35441.07(134.6%)
10 46+267(100%) 627+378(136.3%)

Values are mean+SE. , n=3.
CONT : Control group
PDGF : Platelet-derived growth factor-BB

Table 8. The effect of PDGF on the nodule formation in the rat periodontal ligament cell

Days in Culture No. of nodule
cont PDGF
7 15+3.33(100% ) 26.7+62(178.0%)
10 47+4.67(100%) 54+4(1148%)
Values are mean+SE. , n=3.
CONT : Control group
PDGF : Platelet-denived growth factor-BB
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Fig 7. The effect of PDGF on the nodule formation in the Fig 8. The effect of PDGF on the nodule formation in the
rat calvaria cell rat periodontal ligament cell
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9t} Lynch(1989)%)

7tE AEE9 I{AGel HHEA wet
AEe] steAdol HEA 7] AlFslgy, =
A G A% NEFAG A3
wako g o] o]Fo| 7} FA% WG

£ 79l Lynch(1989), Ross(1989)3% 37 A A|
goll et AFZAME A 1 JgFHol
oloj# olE AME9 AF % FAEZE W
SN A MEe 438 £33 HAd F
g sEseie At APHAG

AEARNE AETHOE -3 849
gk AFAA Polypeptide Growth Factor
(PGF)7} ZAAAEN 714 £33 RAo=
ettt olF AAFE A fo FAste AR
A Ao s A= Platelet-Derived Growth
Factor(PDGF), Epidermal Growth Factor %
o] F&FdAM FHANEE RHY3}ER
Fa3t ¢8A JP.

2 o] gt GGl Terranova 5(1987)%) 0]
AEel FFaFAHo A AFFARI}
Fibronectin Bt} Whilj o]ite] & 7Hxth
I HUEHA AN HAEH JZAR
o] & dig FAAol AFHAUG FE3
Terranova 532 PGF7} thefst Mx9 A9
g fA4 A of X F8F IS
goh st o PGF o A3 £4l9 7]
A o3 HyaatA #AA 3 o

B Ao Alg® PDGF ¥ PGF %9 3
vU2ZA Ross £(1978, 1986)10 13} Kohler2}
Lipton(1974)® 0] 2}7} PARO 2 RE FH9)
BEIMESY FE AF3te EFo] 27
=gk £33 PDGF 3l AEE &
A% oy T MEL gyAE,
Megakaryocyte, WA Lo = the] M X
0.1 Fo] Qe Aoz w3 oy
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-Abstract-

A study of the effects of PDGF-BB on the characteristics of bone stromal
and periodontal ligament cells

Young-Hyuk Kworn, Joon-Bong Park
Department of Periodontology, College of Dentistry, Kyung-Hee University

The main goal of periodontal therapy is to restore the lost periodontal tissue and establish the
attachment appratus. Current acceptable therapeutic techniques are included : removal of diseased
soft tissue, demineralization of exposed root surface, using the barrier membrane for preventing
the downgrowth of gingival epithelial cell, insertion of graft materials as a scaffolding action, and
bioclogical mediators for promoting the cell activity, The latest concept one amohg them has been
studied which based on the knowledge of cellular biology of destructed tissue.

Platelet-derived growth factor(PDGF) is one of the polypeptide growth factor which have been
reported as a biological mediator to regulate activities of wound healing progress including cell
proliferation, migration, and metabolism.

The purposes of this study is to evaluate the influences of the PDGF as biological mediator to
periodontal ligament and bone marrow cell.

Both right and left maxillary first molar were extracted from rat which had treated with 04%
B-Aminopropionitril for 5 days, and feeded until designed date to sacrifice under anesthesisa.
Periodontal ligament were removed from the extracted socket of the rat, and cultured with
Dulbecco’s Modified Essential Medium(DMEM) contained with 10% Fetal Bovine Serum,
100U/ml penicillin, 100pg/ml streptomycin, 0.5#g/ml amphotericin-B, Bone marrow cell were
culture from bone marrow suspension with which washed out from femur with same medium,.

The study was performed to evaluate the effect of PDGF to periodontal ligament and bone
cell, cell proliferation rate, total protein synthesis, and alkaline phosphatase activity of rat
periodontal ligament(PDL) cell and bone stromal(RBS) cell in vitro. The effects of growth
factors on both cells were measured at 3, 5th day after cell cuiture with(control group) or
without growth factors(experimental group).

The results were as follows:

1. The tendency of cell proliferation under the influence of PDGF showed more rapid
proliferation pattern than control at 3 and 5 days after noculation.
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2. The activity of Alkaline phosphatase revealed 14, 80% increased respectively at 3, 5 days
culture than control group.

Measurements of ALPase levels indicated that PDL cells had significantly higher activity when
compared with that of co-culture groups and GF only(P<005). 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 PDGF on PDL cells and RMB cell culture,

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.

In conclusion, platelet-derived growth factor can promote rapid osteogenesis during early stage
of periodontal tissue regeneration.
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