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Effects of H,O, and chlorhexidine on MMP-1, TIMP-1,2, Type 1 collagen,
fibronectin and UNCL expressions in human periodontal ligament fibroblasts
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ABSTRACT

Purpose: To cvaulate the effects of chlorhexidine and H»O, on matrix metalloproteinase-1 (MMP-1), tissue inhibitor of
metalloproteinase(TIMP-1, TIMP-2), Type 1 collagen, fibronectin and UNCL expressions in human periodontal ligament
fibroblasts (hPDLF).

Materials and Methods: 1.2x107%, 1.2x10%% and 1.2x10°% CHX and 3x10°%, 3x10*% and 3x10°% H,0, and mixture
of CHX and H>O, were applied to hPDLF for 1 min and 30 min. The mRNA expressions of MMP-1, TIMP-1 and 2, Type
1 collagen, fibronectin and UNCL in hPDLF were analysed by RT-PCR.

Results: The result were as follows:

1. The expression of UNCL mRNA was higher than that of other mRNAs.

2. 12x10°% CHX increased mRNA expressions of hPDLF as application time increased.

3. H;O, lower than 3x10°% increased expression of UNCL mRNA, and did not decrease mRNA expression of hPDLF.
4. hPDLF treatment with 1.2x10"% CHX (with or without H,0) resulted in no gene expression.

5. hPDLF treatment with 1.2x107% CHX (with or without H,0;) for 30 minutes resulted in no gene expression.
Conclusion: Because low concentration of CHX and H,0, increased UNCL mRNA expression of hPDLF, low concentraction
of CHX and H,O, may have an antioxidative effect. (J Korean Acad Periodontol 2008;38:645-656)
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Island, NY)O2 43} &gt &, 37 @v]3siolr 1~2
mm*] 37]2 Aeksiirh, dokE ZAGHES 60 mm Al
E viFgAle] YRAZL & 279 o)F-Z WAsl7] Hsted
Slolt ZAE 2A Qo] LFEIL 10% fetal bovine
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3084 7} welld]] T &2 43t HEAZl & PBSE
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3. SiFA} SEEAHMHIS (Reverse transcription—
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oA 6087F BRALA first strand cDNAES 3HSIITEH
UNCL, Type 1 collagen, fibronectin, TIMP-13} -2,
MMP-1 9 GAPDH®] mRAN &< 2RI5}17] st 712
9] primerE 0]83}] RI-PCRS A&¥5lgict Akg4 212}
9} primers GAPDH(5'-CICTGACTTCAACAGCGACA-3,
5'~TCTCTCTCTTCCTCTTGTGC-3, 330bp), MMP-1(5'-GG
TGATGAAGCAGCCCAG-3', 5'-CAGTAGAATGGGAGAGTC-3,
510bp), UNCL(5'-GTGCTGGACATGGGATTCTT-3', 5-GT
CTCTGCTCTGTCGTTTCA~3', 141bp), Type 1 collagen
(5'-CTTCCTGCGCCTGATGTCCA-3', 5'-CTCGTGCAGCCAT
CGCAGT-3, 192bp), TIMP-1(5'-ACCCCCGCCATGGAGAG
TGT-3, 5-GAGGCAGGCAGGCAAGGTGA-3', 551bp).

TIMP-2(5'-GATCAGGGCCAAAGCGGTCAG-3', 5'-GGTGC

s

AlZ XIFQUICIESEMIZONA MMP-1, TIMP=1,2, Type 1 collagen,
fibronectin 2 UNCL 28i0]l 0|X|= H0-2} chlorhexidine?] S22}

CCGTTGATGTT CTTCICTG-3, 590bp), Fibronectin
(5'-ACCACGTAGGAGAACAGTT-3', 5'-ACACTATTGCGG
GOCAG-3, 665bp)olch, RT TH4S Edle] 3413} 1 g
cDNAE template® Z}2}9] primer, 1 unit®] Tag DNA
polymerase, 250 M9} dNPTs, 10 mM9] Tris—HCI(PH
9,0), 40mMe] KCl, 1.5mMe] MgCl,s &3lslo] PCRE
Aegsl.om, PCR 272 Tabel 20] VERYSICY,

PCRE& PTC—200(MJ Research Inc,, USA)E AME3lo
predenaturation 2 denaturaion, annealing @ extension
9] MA-S 333 HHESIH T, PCR product: 1.5% agarose
gelol| A719530] RIS, ImageGauge 3,125 53t
o 7t 2|5l BoeE Aol Hmsic

Table 1. Twenty Groups with Different Application Conditions of H,0,, CHX and Listerine

Ry

1 Control 1, 30
2 CHX 1.2x10"% +H,0, 3x10°% 1, 30
3 CHX 1.2x107% +H,0, 3x10*% 1, 30
4 CHX 1.2x107% +H,0, 3x10°% 1, 30
5 CHX 1.2x10%% +H,0, 3x10°% 1, 30
6 CHX 1.2x10%% +H,0, 3%10"% 1, 30
7 CHX 1.2x10%% +H,0, 3%10°% 1, 30
8 CHX 1.2x10°% +H,0, 3x10°% 1, 30
9 CHX 1.2x10°% +H,0, 3x10°% 1, 30
10 CHX 1.2x107% +H,0, 3x10°°% 1, 30
11 Lis 1% +H,0, 3x10°% 1, 30
12 Lis 1% +H,0, 3x10°% 1, 30
13 Lis 1% +H,0, 3x10°% 1, 30
14 CHX 1.2x10"% 1, 30
15 CHX 1.2x10%% 1, 30
16 CHX 1.2x10°% 1, 30
17 H0; 3x107% 1, 30
18 H.0, 3x10% 1, 30
19 H20, 3x10°% 1, 30
20 Lis 1% 1, 30

CHX: Chlorhexidine, Lis: Listerine, H,O2: hydrogen peroxide
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Table 2, Conditions for RT-PCR
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Temperature (C)

GAPDH MMP-1

FN TIMP-1

TIMP-2
Predenaturation 94 94
Denaturation 94 94
Annealing 55 58
Extension -T2 72

Zat

AR A1FAGAIES] 7)1 Tl diglof| o)X= Ha0p9)
CHX®] a3kE Hlwaly] $Jate] wioFel Al HFQtiyz
of HoO,9} CHXS #-83}5ict, E3} ListerineS CHX} 1]
ws}7] Sfsto] ARl F7tel), Aleke] HE s A
A3}7] $J8to] MTIT assayS AAIS A3} Listerine 100%,
50%7F G Alofel 8 AT dixdErt ¥ A
IS Ho] E AFold AT HO, 3x107°%,
3X10™%, 8x107°%, CHX 12x107%, 1.2x107%%,
1.2X107°%%} Listerine 1%2 283}t CHX, HoO.3}
listerine BEOZ 18, 3024 27t Agsigion] F

3 FEs}t iAo 2 CHX T} Ho0,E, listerine®} HyOp

UNCL COL | Time (min.)
94 94 5
94 94 1
65 65 1

72 72 1

= 88310] AE3IhTable 1), 2§ - PBSE A|Ha}L
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HO2 5 B 24ARE A2 ARG A 835t

A|oF o] HiYE MEE |83t RT-PCRE B3 th

i 22 A3E Ak
1. AR XBEOICHMeAIEEo| FAl0 O|Xk= CHX &1}
CHX 1,2x107%7} E3E AdTo| AFIohil g2
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chFig, 1),
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Figure 1, Effect of CHX on cell proliferation in cultured human periodonta
ligament fibroblasts (hPDLF). They were differently observed according
to the application concentration and time of CHX

A: control, B: CHX 1.2X107'% 1 min application, C: CHX 1.2X107'% 30 min
application, D: CHX 1.2X107°% 30 minute application,
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2. UNCL, Type 1 collagen, fibronectin, TIMP—1, 1) mRNA 54
TIMP-2 % MMP—1 mRNA gl A 18 Zof AjoF A&
ZAApECE Wdo] FE5ieigl et 30

‘fﬂi&ﬂw UNCL mRNAE THE &
2 A8 AeldoMe o

A AR REAEA UNCL mRNAE 18 3§ 2 9Ax9} ujash wEe Mu}(mg 3).
g APN tiRErh Wdo] FEFFCH HO,
3X10°%Z 308 83 AFFolME Wo] 7hAEglT) 2) CHX X2 A| mRNA 25 oAt

MMP-1 mRNAL: Hy0; 3X107°%E 305 23t Aol
A izt ddo] Z4asigithFig, 2).

CHX 1.2X107% + Hy0; 3x107°%, CHX 1,2X107'% +
HyOz 3%10 7%, CHX 1.2X107% + HyOp 3X10 %2} CHX
1.2Xx107%S 153} 305 A-838F Al21} CHX 1.2 X10 %
+ H0p 3X107%, CHX 12X107% + H:Op 3X107'%,
CHX 1.2x107°% + HyO; 3x107°%%} CHX 12><10‘2%é
308 #43 AgToMe 2ARE BE mRNAS] U

(1) CHX 1.2X10-2%0| Z&HE! 15 A5z

CHX % 24 AgZo|HE UNCL mRNATI| tizg
Hrh & dEde BHoow, H0:0 Wl 2835 Ay

M SARE Zuks Rtk UNCL mRNAE CHX
1,2X107°%} Hy0p 3X107°%S FAl0] 835t AlgolA
T =8 dle Bgon o) CHX 1.2X107°%S T
o= 8ot AP R} £9ITHFig. 4).

T lSUcHFig. 2).
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Figure 2 RT-PCR results according to the application concentration and time of H:O;,
CHX and listerine, A: 1 min application, B. 30 min application
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Figure 6. Effect of H:0» 3X10-% with or without CHX on mRNA expressions,
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Figure 7. Effect of H;0, 3X}107% with or without CHX on mRNA expressions,
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Figure 8 Effect of H.0» 3X10°%% with or without CHX on mRNA expressions,
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of Hj3} Ha0.9} CHXOl| TIZIsHA whgditks AL 7187
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