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Figure 1. Regulatory proteins of cell cycle
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G1l E2F transcription
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1.0000
(Sophorae Radix)

(WP No. 030)

. Column chromatogra—
phy Lipophilic Sephadex LH-—
20(Sigma chemicl co., st. Louis, MO, USA)

, thin layer chromatography

(TLC) plate Kieselgel 60 F254 plate(0.2
mm, Merck, Germany)

1

2 kg

3 1
1L :

ethyl acetate ethyl
acetate (7.119)

ethyl acetate Sephadex LH-20
column chromatography(CHz2Cl2—methanol,
4:1) TLC 4
3(3.809)
Sephadex LH—-20 column chromatogra—
phy(CH2Cl2—methanol, 4:1)
TLC

mg)

(951.8
(Figure 2).

2.0000

Dulbecco's Modified Eagle's
Medium(DMEM, GIBCO/BRL, Grand Island ,
NY, USA) 15 ml tube

3 )
10% FBS(fetal bovine serum, GIBCO/BRL,
USA) 1% (Penicillin G, 10,000
units/ml, Amphotericin B 25 /ml,
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Figure 2. Solvent fractionation of Sophorae radix

GIBCO/BRL) DMEM
100 mm No. 15 blade
1 , 60 mm
5 6 . 30
37 ,100% , 5% CO2
) 10% FBS
1% DMEM 3 ml
2,3
2 , 0.25%
Trypsin/EDTA(GIBCO/BRL)
100
mm .
2,3
' 1:3 4
56

3.0000000

0.25% trypsin/EDTA

plate 2x 104
.24

6—well

10 /ml, 50 /ml, 100 /ml, 500 /ml

. 2,4

4. MTTOO

5 6
0.25% Trypsin/EDTA
24—well plate
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4x 103 .
1 5% CO2,

100% 37

,10 /ml, 50 /ml, 100 /ml, 500 /ml

!214

MTT(3-(4,5—dimethylthiazol—-2—-yl)—
2,5— diphenyl tetrazolium bromide ; Sigma

chemical co.) 300 ul well
4 .
200 ul DMSO(Junsei, Japan)
formazan
96—well plate ELISA

analyser(Spectra MAX 250, Molecular
Devices Co., USA) 540 nm

5000000

100 /ml
trypsinization
3x 10°
phosphate buffered saline(PBS)

70% ethanol , RNase A(0.1
mg/ml) RNA . 50
/ml  propiodium iodide 30

flow cytometer(Becton, Dickinson,
Mountain View, CA, USA) 4388 nM
propidium iodide—DNA complex
42)

6. Western blot 0 O

100 /ml

PBS 2 , lysis
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buffer , BCA
(Bicinchoninic acid sol. Sigma chemical co.)
Copper( ) sulfate (Sigma) 50:1

50 15%
SDS-polyacrylamide gel electrophoresis
(SDS—PAGE) PVDF (Immo—
bilon—P membrane, Milipore Corp., Bedford,
MA, USA) transfer

membrane
blocking (Western star,

Tropix Inc., Bedford, MA, USA) 1

: 1
60 1) a
mouse anti—human monoclonal antibody for
p21(Santa Cruz Biotechnology, Santa Cruz,
CA, USA), 2) a rabbit anti—human poly—
clonal antibody for cdk 2(Santa Cruz
Biotechnology), 3) a rabbit anti—human
polyclonal antibody for cdk 4(Santa Cruz
Biotechnology), 4) a rabbit anti—human
polyclonal antibody for cdk 6(Santa Cruz
Biotechnology), 5) a mouse anti—human
monoclonal antibody for cyclin D1(Santa
Cruz Biotechnology), 6) a mouse anti—
human monoclonal antibody for cyclin
E(Oncogene Science, Uniondale, NY, USA),
7) a rabbit anti—human polyclonal antibody
for pl6(Santa Cruz Biotechnology), 8) a
mouse anti—human monoclonal antibody for
RB(Santa Cruz Biotechnology), 9) a mouse
anti—human monoclonal antibody for

p53(Oncogene science). 1
blocking buffer 2 ,
anti—mouse or anti—rabbit IgG—alkaline
phosphatase conjugated secondary antibody
(Santa Cruz Biotechnology) 20
blocking buffer
. 1x assay buffer 2 2
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Figure 3. Effects of Sophorae Radix Extracts on proliferation of gingival fibroblasts. Cell numbers were
counted by hemocytometer after 2 and 4 day incubation(Meant S.E.). Vertical bars repre—

sent standard errors of four independent experiments.

* : Statically significant difference compared to control group, p<0.05
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Figure 4. Effects of Sophorae Radix Extracts on activity of gingival fibroblasts. MTT assay was performed
after 2 day incubation(A) and after 4 day incubation(B)(Meanz S.E.). Vertical bars represent

standard errors of each independent experiments.

* : Statically significant difference compared to control group, p<<0.05
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membrane Western Star

Substrate Hyperfilm—
MP(Amersham Corp., Arlington Heights, IL, 10 /ml,50 /ml, 100 /ml 500
USA) : /ml
membrane  1x , 2 4 100
Ponceau S (Sigma Chemical co.) /ml
500 /ml
7.0000 100 /ml (Figure
3).
MTT
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Figure 5. Sophorae Radix extracts induced growth activation of human gingival fibroblasts(GFs). The
cell proliferation assays were performed in monolayer cultures of GFs before and after treat—
ment with 1000 /ml of Sophorae Radix extracts(A; before treatment, B; after treatment).
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Western blot analysis for intracellular levels of cyclin E and cdk 2 in cultured human gingival
fibroblasts(HGFs) supplemented with Sophorae Radix Extracts for 4 days. Cell extract equiva—
lent to 500 of total cellular protein of HGFs was electrophoresed by 15% SDS—PAGE and
transferred to a PVDF membrane. The intracellular protein levels of cyclin E and cdk 2 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.(KDa : kilodalton, 1 : control, 2 : experimental).
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Western blot analysis for intracellular levels of cyclin D, cdk 4 and cdk 6 in cultured human
gingival fibroblasts(HGFs) supplemented with Sophorae Radix Extracts for 4 days. Cell extract
equivalent to 500 of total cellular protein of HGFs was electrophoresed by 15% SDS—PAGE
and transferred to a PVDF membrane. The intracellular protein levels of cyclin D, cdk 4 and
cdk 6 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.(KDa : kilodalton, 1 : control, 2 : experimental).

(Figure 4). /ml
4
2.000000
S 7.25% 14.21%
, G1 82.30%
100 72.80% , G2/M 7.65%
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Figure 8. Western blot analysis for intracellular levels of p53 and p21WAF/CPL jn cultured human gingival
fibroblasts(HGFs) supplemented with Sophorae Radix Extracts for 4 days. Cell extract equiva—
lent to 500 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 p21WAFI/CPL jn
HGFs were probed with respective antibodies diluted by 1 : 1000. After probing, the mem—
brane was stained with 1x Ponceau S stain for 10 min to reveal the total cellular protein
loaded per each lane.(KDa : kilodalton, 1 : control, 2 : experimental).
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Figure 9. Western blot analysis for intracellular levels of pRB and p16 in cultured human gingival fiborob—
lasts(HGFs) supplemented with Sophorae Radix Extracts for 4 days. Cell extract equivalent to 50
O 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.(KDa :

9.23% . 3.cyclinEd cdk2 0 OO
(Figure cyclinE cdk 2
5). Gl
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Western blot analysis
.100 /ml 4
cyclinE  cdk 2
(Figure 6).

cyclin
E cdk2
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cyclinD cdk 4 cdk 6 ,

G1
Western blot analysis
.100 /ml
4 cycinE cdk 2
(Figure 7).

cyclinD,cdk4 cdk 6

3. p53 0 p21wArucri [

p53
, P21IWAFLCIPL  cyclin—
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p53
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(Figure 8).
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4.p16 0 pRBO OO

pl6 pRB
100 /ml
4 , Western blot analy—
sis pl6
» PRB
(Figure 9).
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—Abstract—

Effects of Sophorae Radix
Extracts on the Expression of
Cell Cycle Regulatory Pro—

teins in Human Gingival
Fibroblasts

Heung—Shik Kim*, Hyun—A Kim*, Yong—
Ouk You**, Tai—Hyun Kang***, Youn—
Chul Kim***,

Tak Kim*, Sung—Hee Pee*, Hyung—Keun
You*, Hyung—Shik Shin*

*Department of Periodontology, **Depart—
ment of Oral Biochemistry, College of Den—
tistry,

***Department of Pharmacy, College of
Pharmacy, Wonkwang University

Fibroblasts are major cellular components
of gingiva and periodontal ligament. They
regulate the healing process after surgery
or injury. Recently, many natural medicines,
whose advantages are less side effects and
possibility of long—term use, have been
studied for their capacity, their anti—bacte—
rial and anti—inflammatory effects and
regenerative potential of periodontal tis—
sues. Sophorae radix have been traditional—
ly used as an anti—bacterial and anti—
inflammatory drug in oriental medicine. The
purpose of present study was to investigate
the effects of Sophorae radix extract on cell
cycle progression and its molecular mech—
anism in human gingival fibroblasts.



Sophorae radix extracts(100 /ml) notably
increased cell proliferation and cell activity
in the human gingival fibroblasts as com—
pared to non—supplemented controls.
There was an increase in the S phase and a
decrease in the G1 phase in 100 /ml of
Sophorae radix extracts group as compared
to non—supplemented controls. The level of
cyclin E and cdk 2 protein in test group was
higher than that of control groups. But that
of cyclin D, cdk 4, and cdk 6 was not dis—
tinguished from controls. The level of p53
protein in test group was lower than that of
controls, whereas that of p21 was not dif—
ferent. The level of pRB protein in test
group was higher than that of controls,
whereas that of p16 was lower. These
results indicate that the increase of cell
proliferation by Sophorae radix extracts
may be due to the increased expression of
cyclin E and cdk 2, and the decreased
expression of p53 and p16 in human gingi—
val fibroblasts.
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