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X 103/Well, lng/ml¥ 695+92 dpm X 10°/Well,
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# 1. Dose-response effect of transforming growth factor-f on total protein protein synthesis by human periodontal
ligament cells and human gingival fibroblasts cultured for 24 hours in the presence of 1% fetal bovine serum

Conc.(ng/ml} Total Protein(dpm X 103/well)
PDL HGF
0 387+23 437+25
0.5 64.3£29 84.1+1.7**
1 69.5+9.2 90.8+2.2*
2.5 82.21+2.6 106.1+8.8*
5 92.8+14.0 96.1+5.2
10 779449 765425

Cells were seeded at 1X10° cells/ml in Dulbecco’s modified Eagle medium containing 10% fetal bovine serum.
After 3 days, Dulbecco's modified Eagle medium containing 1% fetal bovine serum, 50 pg/ml ascorbic acid and 2
#Ci [3H] proline and the indicated amounts of transforming growth factor-# were added. Total protein synthesis

were measured as materials and methods. Each value represents the mean and S.D. of four determinations.

* . significantly different between two groups (P < 0.05)
** . gignificantly different between two groups (P { 0.01)

E 2. Dose-response effect of transforming growth factor-f on collagenous and noncollagenous protein synthesis by
human periodontal ligament cells and human gingival fibroblasts cultured for 24 hours in the presence of 1% fetal

bovine serum
Conc. NCP(dpm X 10°/well) CDP(dpm % 10*/well) % of collagen(%)
(ng/ml) PDL HGF PDL HGF PDL HGF
0 124426 153+1.8 26.2+2.8 284+3.0 28.78+5.61 25.85+3.88
05 279410 334+34 364+19 50.7 +4.2* 19.4440.25 22.14+3.23
1 306+11.1 276498 389427 63.24£5.3** 185441.25 22.95+041*
25 370424 407436 452+19 65.4+5.3** 18544152 22.9540.41**
5 469+14.8 255463 459+09 70643.5%* 16.39+3.89 34.8546.74**
10 350453 189+4.3* 429+16 57.644.3** 18794251 36,821 1£6.24**

Confluent culture containing 2#Ci [3H] proline and 50 #g/ml ascorbic acid in the medium were treated with 0,
05, 1, 25, 5, 10 ng/ml of transforming growth factor-f fer 24 hours. % of collagen is the percentage of newly

synthesized collagen relative to total protein. Each value represents the mean and S.D. of four determinations.

* . Significantly different between two groups (P{ 0.05)
** : Significantly different between two groups (P{ 0.01)
NCP : Noncollagenous protein

CDP : Collagenase digestible protein
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Zol 8] BAAHE {23k o] (P 0.01)
£ Bo(& 2 #x).
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0.05)(F 2 #=R). dzTolA 25.85+3.88%,
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+1051%, 2.5ng/mldll A 22.95+0.41%, 5 ng/ml
of A] 34.85+6.74%, 10ng/mlol| A 36.82+6.24 %
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3% 1. Time-response effect of 1, 5 ng/ml transforming growth factor-8 on total protein synthesis by human periodontal
ligament cells cultured for 24, 48 hours in the presence of 1% fetal bovine serum. Cells were cultured in Dulbecco’s
modified Eagle medium, 50 pg/ml ascorbic acid and 24Ci [*H] proline was added before the final 24 hours as described
in materials and methods. The values are expressed as mean and S.D. of four determinations.

** 1 significantly different between two groups (P < 0.01)
TP : total protein
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determinations.

* : Significantly different between two groups (P{0.05)
* : Significantly different between two groups (P<0.01)
NCP : noncollagenous protein

CDP : collagenase digestable protein
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3 2. Time-response effect of 1, 5 ng/ml transforming growth factor-f on collagenous and noncollagenous protein
synthesis by human periodontal ligament cells cultured for 24, 48 hours in the presence of 1% fetal bovine serum. Cells
were cultured in Dulbecco’s modified Eagle medium, 50 pug/mi ascorbic acid and 2xCi [*H] proline was added before the
final 24 hours as described in materials and methods. The values are expressed as mean and S.D. of four
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3. 3. Time-response effect of 1, 5 ng/mi transforming growth factor-8 on total protein synthesis by human gingival
fibroblasts cuttured for 24, 48 hours in the presence of 1% fetal bovine serum. Cells were cultured in Dulbecco’s
modified Eagle medium, 50 rg/ml ascorbic acid and 2¢GCi FH] proline was added before the final 24 howrs as described
in materials and methods. The values are expressed as mean and S.D. of four determinations.

* : significantly different between two groups (P<0.01)

TP : total protein
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1%, 4. Time-response effect of 1, 5 ng/ml transforming growth factor-f on collagenous and noncollagenous protein
synthesis by human gingival fibroblasts cultwed for 24, 48 hours in the presence of 1% fetal bovine serum. Cells were
cutured in Dulbecco’s modified Eagle medium, 50 ug/ml ascorbic acid and 24Ci [H] proline was added before the final
24 hours as described in materials and methods. The values are expressed as mean and S.D. of four determinations.

* : Significantly different between two groups (P(0.05)

* : Significantly different between two groups (P{0.01)

NCP : noncollagenous protein

CDP : collagenase digestible protein
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-Abstract-

The Effect of the Transforming Growth Factor-f
on Collagen Synthetic Activity of the Human Periodontal
Ligament Cells and Human Gingival Fibroblasts

Mi-Jeong Kim, Jae-Mok Lee, Jo-Young Suh
Department of Periodontology, College of Dentistry, Kyungpook National University

Transforming growth factor -8 is one of the polypeptide growth factors that mediate the activity
of mesenchymal cells and regulate wound healing process via cell proliferation, migration and
extracellular matrix formatien.

The purposes of this study is to evalutate the effects of transforming growth factor -8 on the
protein synthetic activity of human periodontal ligament cells and human gingival fibroblasts. The
cells which were prepared were primary cultured gingival fibroblasts and periodontal ligament cells
from humans, and the fourth or sixth subpassage were used in the experiments. Cells were seeded
and at a confluent state, 0, 0.5, 1, 25, 5, 10 ng/ml TGF-8 and 2¢Ci/ml [*H] proline were added to
the cells and cultured for 24 hours. Then, 1 and 5 ng/ml concentrations were selected and added to
confluent cells and cultured for 24 and 48 hours. They were labeled with 2¢Ci/ml [*H] proline for 24
hours and a collagen assay was done by the Peterkofsky and Diegelman method. The results were
presented as the mean disintegration per minute (dpm) per well and S.D. of four determinations.

The results were as follows. :

The total protein, collagen and noncollagenous protein synthesis in periodontal ligament cells and
gingival fibroblasts were increased dose- dependently by transforming growth factor-f to 2.5-5 ng/ml
concentration and decreased at 10 ng/ml concentration. The percent of collagen was slightly changed
according to the concentration of transforming growth factor-8. The effect of transforming growth
factor-8 was not specific for collagen synthesis since it increased the total, noncollagenous and
collagenous protein, simultaneously.

In the comparison of protein synthetic activity between the human periodontal ligament cells and
human gingival fibroblasts, the human gingival fibroblasts had higher activities than the human
periodontal ligament cells at all times and concentrations of TGF-p.

In the comparison of protein synthetic activity between the 24 hour effect and the 48 hour effect
of TGF-B, the 48 hour cultured cells' synthetic activity decreased more than the 24 hour cultured
cells at human periodontal ligament cells and human gingival fibroblasts.

In conclusion, TGF-# has important roles in the stimulation of protein synthesis in human periodontal
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ligament cells and human gingival fibroblasts.
Thus, it may be useful for clinical application in periodontal regenerative procedures.
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