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cies, ROS)&= #ojat Aolgka wuww o, = ROSO €]k 22842 (1) DNA £, (2) lipid
Az EE0] A Y2 HES 4= 2o Aot peroxidation, (3) hyaluronic acid®} proteoglycan
FUAEH HFT A5 o] FAESS st = X3l vl &4 (4) a—1-antitrypsind}
AZH19] =7} hexose monophosphate shunt2] 2+ protease inhibitors ¢ &3} 1w]ar (5)
3, ROS9] AAS 5407 sh= 359ds of gene transcription factor£%] nuclear factor—kB
718 Etk o]efdk ROSS] A2 AlEA el & (NF—B) 2} activation protein—1(AP—1)3} 7Z-& &
ASF= reduced nicotinamide adenin dinucleotide 2ol ]38+ pro—inflammatory cytokines®| 2] &

phosphate AF8}EA0} ¥l glom, GTAE of ol s WA 5 Aok

Qe 371 AlEelME AFEAl SgAkEelA A4 STA 2L MRS ROSOl| &fgh /g digh v
2 5 Pt 75 oR o5 AAsl] 91zt Augh kst ol
HSAHEE ROSE 431 bactericidal activ— AAE 2L ik B, A2Ael) B E W
ity®} virocidal activitys YeRd = 9=, 9= o Y3 Y= T3 MFELZAEIAIR ascorbic
Aol oJsle] o |El FZA £AbE Q3 Hgks: acid(vitamin C), wic acid, a—tocopherol(vitamin E),
sk 4= gJom, A% ROSE rheumatoid arthritis, carotenoids(vitamin - A), bilirubin, reduced gluta—

* WAARF WS PgAN] T A E 4219 2AdiEkL X 2Et Xekekaldl, 501-759
(A8 : bobkim@chosun.ac.kr)

655



thione,
haptoglobin, ascorbic acid(vitamin C) $°] <
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periodontal ligament specific 22(PDLs22
= UNCL), collagen type 1, fibronectin, ma—
trix metalloproteinase(MMP), tissue inhibitor of
matrix metalloproteinase(TIMP)¢] -2z} vslo]]
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2. QHA} FHELIHRS
(Reverse transcriptase polymerase
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60 mm HHO‘:’“/\MW 5A MEE 2x10%/dishe]
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Table 1. Application method of H2O, and ascorbic acid used in this study

Concentration Application time (minutes)
ascorbic acid 50 xg/ml 1
ascorbic acid 50 pg/ml 3
ascorbic acid 50 pg/ml 30
0.03% H:0» 1
0.03% Hy0» 3
0.03% HyOy 30
0.00003% Ho0» 1
0.00003% Ho0- 3
0.00003% Ho0O» 30

0.03% Hy0» + ascorbic acid 50 xg/ml

0.03% Hy0s + ascorbic acid 50 ug/ml 3
0.03% H,0» + ascorbic acid 50 fg/ml 30
0.00003% H,0, + ascorbic acid 50 pg/ml 1
0.00003% Ho0» + ascorbic acid 50 ug/ml 3
0.00003% HyO, + ascorbic acid 50 pg/ml 30

Table 2. Primers for RT-PCR

predicted size

Primers Sequences 5'—3' ,
(base pairs)
GAPDH-S 5 —CTCTGACTTCAACAGCGACA-3’
330
GAPDH—-AS 5 —=TCTCTCTCTTCCTCTTGTGC—3
MMP—1-S 5'—GGTGATGAAGCAGCCCAG —3'
510
MMP—1-AS 5'—=CAGTAGAATGGGAGAGTC —3'
PDLs22-S 5 —CGGAATTCATGTTACCGAGTACTT-3'
500
PDLs22—AS 5 —=CACTTTTTATTTCACTCTGAC—3
COLI-S 5 —=TTGCTACTGGTGAGACTT—-3'
470
COLI-AS 5 —CGCCACCAATGTCCAAAG—3
TIMP-1-1-S 5 —ACCCCCGCCATGGAGAGTGT-3
551
TIMP-1-1-AS 5 —~GAGGCAGGCAGGCAAGGTGA-3’
TIMP—2-1-S 5 —=GATCAGGGCCAAAGCGGTCAG—3
590
TIMP—2-1-AS 5 —~GGTGCCCGTTGATGTTCTTCTCTG-3
FN-S 5'—=ACCACGTAGGAGAACAGT-3'
665
FN—-AS 5'—ACAGTATTGCGGGCCAG—3'
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Table 3. Conditions for RT-PCR

Temperature (C)

GAPDH, MMP—1, UNCL oL Time (min.)
FN TIMP-1, TIMP—2 (PDLs22)
Predenaturation 94 94 94 94 5
denaturation 94 94 94 94 1
Annealing 55 58 45 55 1
Polymerization 72 72 72 72 ok

#* Polymerization time -

Collagen, FN : Fib ronectin, min.: minute.

3ISkS wl, 33] 283 Watgho] izl Hsie] Al
X7} 52 e HAE Bl 0.00003%<) 0.03% =
Melslo] 13, 332, 3034 77 A8319ick

T2jar ELE Feok FAEeE HOo9t as—
corbic acid(Sigma, USA)E EAlol A-835193.0mH
(Table 1), 283+ 30| PBSZ A|H5}aL 10% FBS7}
EHrel DMEMS o] uigeiSiaL 24AR1 1A 0=
5U%T WHE AJEsiSik

644 i AERNE
(Invitrogen, USA)E ©]83}°] total RNAS FZ3}
ek Z17ke] RNAES total RNA 1 1gd 0.5 2]
oligo—dT18 primer, 200 units®] reverse tran—
scriptase  polymerase, 20 units®] RNase in—
hibitorZ  &gtlo]  65ColM  1087F WhSAIA
first—strand cDNAS 3%k & PDLs22, Type 1
collagen, fibronectin TIMP—1¢} —2, MMP—-1, %
GAPDH®| 2 was eRlsy] 918k Z47}9]
oligo—nucleotide primerE A|Z¥5le] RT—PCRol
ARESISITE RT #4< Eate] 3498 1 1] cDNA
= template® Z}2}9] primer, 1 unit®] Tag DNA
polymerase, 250 Me] dNTPs, 10 mMe] Tris—
HCI(pH 9.0), 40 mMe] KCl, 1.5 mMe] MgCpr =
=3tele] PCRE Al¥siSitt.

PCRE PTC—200(MJ Research Inc., USA)Z A}
23}¢] predenaturations A& F, PCR cycles&
(denaturation, annealing, extension) 333] A]3)
Stk ol& Bl ¥4 PCR products 1.5%

Trizol Reagent
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MMP—-1(1.5 min), TIMP-1,2 (1.5 min), UNCL, COL I (1.5min), GAPDH, FN (2min), COLI : Type I

agarose geloll 7] FE3slo] Aol WS- k]
31911, ImageGauge 3.125 Edlo] Z}zte] A7)
o I A= | E o Ve M ik e = 8

—

I, 9+23

—

. SR Anl7dellr] BEA] hPDLFS] 54

5)
ot IO, w57t el AdweAs Al
7} s FEE HolFol At & S
L= A2 B3lom 0.03% HO0,E 305 <t A
2Jet Aglo] AlEES W APEESItH Figure 1).

2. A} FHES AANLL o8B
hPDLF¢] PDLs22—, Type 1 collagen—,
Fibronectin—, TIMP—1—, TIMP—2—,
223 MMP-1-mRNA¢] 23 £

hPDLFoIA HoO»9} ascorbic acid”} PDLs22—,
Type 1 collagen—, Fibronetin—, TIMP—1-—, TIMP
—2—, 712)31 MMP—1—mRNA o] njx):= oJ3ks:
A H 7] $J8le] RT-PCR 244 33] WHEA|eg8]9]
AL T FAREe] e RS tkeiAl Bl
CKFigure 2).

e TS 27 471953 S3keE

Arste] Blastd=s|(Figure 3~9), HyOs, ascor—



RNA 2= ®(HHZ 62 TH)

A: control
B: ascorbic acid 50ug/ml 1min
C: ascorbic acid 50ug/ml 3min
D: ascorbic acid 50ug/ml 30min
E: 0.03% H20:2 1min
F: 0.03% Hz02 3min
G: 0.03% H202 30min
con.1 2 3 4 5
GAPDH
MMP-1
TIMP-1
TIMP-2
PDLs22
E\~— —
typelCOL

Figure 1. Cultured human periodontal
ligament fibroblast. The hPDLF was
differently observed according to the
application concentration and time of
HoOy and ascorbic acid.

7 8 9 10 11 12 13 14

Figure 2. RT—PCR result according to the application concentration and time of H:O» and ascorbic acid. Con.: control; 1,
6 and 11: hPDLF treated with ascorbic acid(50ug/ml) and were incubated with the agents for 1 minutes, 3 minutes, 30
minutes; 2, 7 and 12: hPDLF treated with 0.03% H>O. and were incubated with the agents for 1 minutes, 3 minutes, 30
minutes; 3, 8 and 13: hPDLF treated with 0.00003% H;O, and were incubated with the agents for 1 minutes, 3 minutes,
30 minutes; 4, 9 and 14: hPDLF treated with ascorbic acid(50¢g/ml) and 0.03% H.O. were incubated with the agents for
1 minutes, 3 minutes, 30 minutes; 5, 10 and 15: hPDLF treated with ascorbic acid(50xg/ml) and 0.00003% H,O, were in—
cubated with the agents for 1 minutes, 3 minutes, 30 minutes.

bic acid 2§ ARRKI we} tefsil 2ds St
(Figure 3~7).

50 ug/ml ascorbic acidE 13, 3%, 304 283}
95 o, Collagen type I—, TIMP—2 mRNA2] q+
A izl Hlsid SR S HIlt
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ojzwtol] vlslo] Al S, MMP-1-2 3%, 30
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b
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Figure 8. Expression of UNCL—, MMP—1, and Fibronectin—mRNA in hPDLF according to the time and concentration of HeOz
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Figure 9. Expression of TIMP—1, TIMP—2, and Type 1 collagen mRNA in hPDLF according to the time and concentration of

H,O, and/or ascorbic acid.
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—Abstract—

Effects of H3O5 and ascorbic acid on TIMP—2, Type 1
collagen, and PDLs22 levels in human periodontal
ligament fibroblasts

Yong—Sun Choi', So—Young Kim? Seong—Mi Choi'?,

Hyun—Seon Jangl’z, Byung—0Ock Kim"?%*

1. Department of Periodontology, College of Dentistry, Chosun University
2. The 2nd Stage of BK21

Reactive oxygen species (ROS) have been implicated in the pathogenesis of various diseases. And
vitamin C has shown a protective effect for the tissues.

The aim of this study was to evaluate the effects of H.O, and ascorbic acid on matrix metal—
loproteinase—1 (MIVIP—1), tissue inhibitor of metalloproteinase (TIMP: TIMP—1, TIMP—2), Type 1 col—
lagen, fibronectin, and PDLs22 level in human periodontal ligament fibroblasts (hPDLF) via reverse
transcription—polymerase chain reaction (RT—PCR).

hPDLF was obtained from a healthy periodontium and cultured in Dulbecco’s modified Eagles's
medium plus 10% fetal bone serum.

The concentration of ascorbic acid in hPDLF was 50 gg/ml, and that of H:O; in hPDLF was 0.03%
and 0.00003%. Ascorbic acid only, H:O; only and mixture of ascorbic acid and HsO» were applied with
hPDLF for 1—, 3—, and 30—min., respectively. The gene expression of MMP—1—, TIMP—1—, TIMP—2—,
Type 1 collagen—, fibronectin—, and PDLs22—mRNA in hPDLF was analysed via RT—PCR.

The results were as follows;

1. hPDLF in response to 30—min. incubation with 0.03% H:O. did not show any gene expression.

2. In all the experimental groups, the gene expression of fibronectin mRNA showed the decreased
tendency compared to control.

3. In all the experimental groups, the gene expression of TIMP—1 mRNA showed the tendency sim—
ilar to control.

4. hPDLF in response to 30—min. incubation with 0.03% H:O. and ascorbic acid increased mRNA
induction for MMP—1.

5. In all the experimental groups, hPDLF increased mRNA induction for PDLs22, collagen type I,
and TIMP—2 compared to control.
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Within the limited experiments, H.O» and ascorbic acid increased mRNA induction for PDLs22, col—
lagen type I, and TIMP—2 in hPDLF. More research will be needed in order to confirm the relative
importance of the different roles of ROS and antioxidants in hPDLF from a periodontal regeneration

or repair standpoint.

Key words : H0Os, ascorbic acid, human periodontal ligament fibroblasts
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