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. 200
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ELISA analyser(Spectra
MAX 250, Molecular Devices Co., USA)
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flow cytometer(Becton, Dickinson,
Mountain View, CA) 488 nm propi—

138
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6. Western blot O O

, PDL 27, PDL 41  PDL 58
PBS 2 , lysis buffer
, BCA (Bicinchoninic
acid sol. Sigma, USA) Copper( ) sul—
fate(Sigma, USA) 50:1

50 15% SDS—poly—
acrylamide gel electrophoresis
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USA) transfer
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60 . 1)
cdk4(Santa Cruz, USA), 2) cyclin DySanta
Cruz, USA), 3) p21(Santa Cruz , USA), 4)
p53(0Oncogene science), 5) pl6(Santa
Cruz, USA), 6) RB(Santa Cruz, USA).

1 blocking buffer
2 , anti—-mouse  anti—rabbit
IgG—alkaline phosphatase conjugated sec—
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Figure 1. Population doubling level (PDL) of human gingival fibroblasts according to replicative
senescence. The total cell numbers from the beginning to the end of each passage were
used to determine PDLs, based on which cell proliferation curve was generated. The PDL
numbers at which the cells were harvested are noted adjacent to the data points on the
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Figure 2. Proliferation of human gingival fibroblasts according to PDLs.
*: Significant difference compared to PDL 27 at 2 days (p<0.05)
# ; Significant difference compared to PDL 27 at 4 days (p<0.05)
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Table 1. Cell viability of human gingival fibroblasts according to PDLs (% of control, Meanz S.D.)

Day PDL27 PDL41 PDL58
2 65.61+ 4.44 63.41+ 4.93 56.08+ 12.42
4 79.59+ 1.16 75.29+ 3.32* 59.49+ 9.95*

* ; Significant difference compared to PDL 27 at 4 days(p<0.05)

Table 2. Cell activity of human gingival fibroblasts according to PDLs (Meant S.D.)

Day PDL27 PDL41 PDL58
2 0.43+ 0.04 0.44+ 0.05 0.384+ 0.01
4 1.95+ 0.13 1.726+ 0.10* 0.5+ 0.02*

* ; Significant difference compared to PDL 27 at 4 days(p<0.05)
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Figure 3.
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Variation of cell cycle of human gin—
gival fibroblasts according to PDLs.
Cells were cultured for 4 days (A: PDL
27, B: PDL 41, C: PDL 58).
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Figure 4. Western blot analysis for intracellular levels of cyclin D and cdk 4 in cultured human gingi—
val fibroblasts(HGFs). Cell extract equivalentto 50  of total cellular protein of HGFs was
electrophoresed by 15% SDS—PAGE and transferred to a PVDF membrane. The intracellular
protein levels of cyclin D1 and cdk4 in HGFs were probed with respective antibodies dilut—
ed by 1 : 1000. After probing, the membrane was stained with 1x Ponceau S stain for 10
min to reveal the total cellular protein loaded per each lane.(1 : PDL 27, 2 : PDL 41, 3 : PDL
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Figure 5. Western blot analysis for intracellular levels of p53 and p21 in cultured human gingival
fibroblasts(HGFs). Cell extract equivalent to 50 of total cellular protein of HGFs was
electrophoresed by 15% SDS—PAGE and transferred to a PVDF membrane. The intracellular
protein levels of p53 and p21 in HGFs were probed with respective antibodies diluted by 1
: 1000. After probing, the membrane was stained with 1x Ponceau S stain for 10 min to
reveal the total cellular protein loaded per each lane.(1: PDL 27, 2 : PDL 41, 3 : PDL 58)
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Figure 6. Western blot analysis for intracellular levels of pRB and p16 in cultured human gingival
fibroblasts(HGFs). Cell extract equivalent to 50 of total cellular protein of HGFs was
electrophoresed by 15% SDS—PAGE and transferred to a PVDF membrane. The intracellular
protein levels of pRB and p16 in HGFs were probed with respective antibodies diluted by 1 :
1000. After probing, the membrane was stained with 1x Ponceau S stain for 10 min to
reveal the total cellular protein loaded per each lane.(1: PDL 27, 2 : PDL 41, 3 : PDL 58)
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) 4 PDL 27
PDL 41 PDL 58

(Table 2).
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.S PDL 27 22.76%

,PDL 58 3.34%

(Figure 3).
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Effects of Replicative Senes—
cence on the Cell Cycle
Regulation
in Human Gingival Fibrob—
lasts

Young—Chae Park, Dae—Seung Yang, Jae—
Ho Kim, Hyun—A Kim,
Yong—Ouk You*, Hyung—Keun You,
Hyung—Shik Shin

Department of Periodontology, College of
Dentistry, Wonkwang University
*Department of Oral Biochemistry, College
of Dentistry, Wonkwang University

Gingival fibroblasts are major cellular
component of gingiva. However, the mole—
cular mechanisms of senescence of human
gingival fibroblasts are unknown. Human
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fibroblasts undergo replicative senescence
in vitro after a limited number of population
doublings. A reduced rate of proliferation is
a prominent phenomenon observed in
senescent fibroblasts. This phenomenon is
happened with cell cycle arrest that was
controled by cell cycle regulatory proteins.
The purpose of present study was to
investigate the effect of replicative senes—
cence on cell cycle progression and to find
out its molecular mechanisms in human
gingival fibroblasts. Replicative senescence
of gingival fibroblasts were induced by
subsequent cultures that were repeated up
to 18 passage. In the present study, |
examined change of cell proliferation, cell
activity, cell viability and cell cycle pro—
gression during the replicative process.
Also, | examined expression of cell cycle
regulatory proteins which was estimated by
western blot analysis.

Cell proliferation, cell activity and cell
viability of gingival fibroblasts were notably
decreased with increase of population dou—
bling level(PDL). S phase was decreased
and G1 phase was increased with increase
of PDL. Western blot analysis showed that
levels of p16, p21 and p53 of senescent
gingival fibroblasts(PDL41, PDL58) were
higher than young fibroblasts(PDL27) and
cdk4 were lower than young
fibroblasts(PDL27).

In conclusion, these results suggest that
proliferative function of human gingival
fibroblasts may be decreased by replicative
senescence and its molecular mechanisms
may be activatied with p16, p21, p53 and
pRB, and repressed wtih cdk4.



