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Effects of H2O, and chlorhexidine on MMP-1, TIMP-1,2, Type 1 collagen,
fibronectin and UNCL expressions in human periodontal ligament fibroblasts

*
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1 Department of Periodontology, School of Dentistry, Cho Sun University
2 The Znd stage of BK2I

ABSTRACT

Purpose: To evaulate 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: 1.2X10'l%, 1.2x10%% and 1.2x10°% CHX and 3x10'3%, 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,0, 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,O) resulted in no gene expression.

5. hPDLF treatment with 1.2x10°% CHX (with or without H,0,) for 30 minutes resulted in no gene expression.
Conclusion: Because low concentration of CHX and H»O, 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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=0 AEEe] 7 1A (matrix metalloproteinase—1(MMP-1),
tissue inhibitor of matrix metalloproteinase—1,2(TIMP—1,2),
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E HRFAR SAIAKL T 229 o 52 WAl sfo]
SEpole SRS XA Qo) &8Eal, 10% fetal bovine
serum(FBS)& 3+5%F DMEM HJA|(Gibco BRL, Grand
Island, NY)E o]&3}o] 5% CO,, 37T, 100% 5= 79
A Hfokskith HiAlE 2 FHA o wWASH o, AlxEo
SAVIEE sk Adjulekstel SAITHe] Al=E 22 A
Aol o]-&3t3it.

2. MTT assay

Aol AN H0:9F CHXO| 55 AXsH| flsto]
HE =S 2As9h CHX(ERES, gigAehe
1.2x107'%2 ARSI listerine(FES®, iAol
CHX1} H|ws}7| fiste] Aol F71stict. Al Al
EE 24-well plateo] 2x10Y/well2 HZ5}31 CHX
1.2x107%, 1.2x107°%, 1.2x107°%, Hy0, 3x10 °%,
3x107'%, 3x10 %%} listerine 100%, 50%, 1%S 153}
304 7t wello]] T =& WH8sto] HGA7] & PBSE
At 24A17F & 22 WO R CHX, HaO0p9t lis—

terine AZRAIZ] B, MIT assayS Al35I3ch

3. TN SESAHMEIZ (Reverse transcription—
polymerase chain reaction, RT—PCR)

60 mm HjAlS] SAI) AJEE 2x10"/dish®] BT
BEgh 5 80~90%2 WAE w7kA] wjoksich MIT

assay ZATES vpEROZ  CHX %% 1.2x10 %,
1.2x107%, 1.2X10°%S, H0, SEi 3x10°%,

3x10 %9} 3x10°%Z, listerine 1%2 Al€Is}3on 1
i, 30%A 77} A gslgltt Ut =t v e =
CHX¥} HyO»E, listerined} H,00 8 -85l 28515t
(Table 1), %8 % PBSE A&sla 10% FBS7} $He
DVEMS ol derelglon, Bt Wlew 59 et
2UARE A0 Aokg Agekct

2 69 ZoF ujekEl AMEREE] Trizol Reagent
(Invitrogen, USA)E ©o|83}9] total RNAS F=3}ic)
ZF RNA 1ug% 0.5ug9) oligo—dT, 200 unit®] reverse
transcriptase, 20 unit®] RNase inhibitorS 23}5}¢] 65°C
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oA 6087t WFS-A|A first strand cDNAS HAJSISITH
UNCL, Type 1 collagen, fibronectin, TIMP-13} -2,
MMP-1 % GAPDH®] mRAN &S SRRIs17| flsto] zkzt
9] primerg ©}-§5}%] RT-PCR& AlsI3leh. AME 22}
9] primer:= GAPDH(5'-CTCTGACTTCAACAGCGACA-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

AR X|Z=QICHASDMIZZONA MMP—1, TIMP-1.2, Type 1 collagen,
fibronectin 2! UNCL &+&40]| O|Xl= H.0.2} chlorhexidine2| &1t

CCGTTGATGTT CTTCTCTG-3', 590bp), Fibronectin
(5'-ACCACGTAGGAGAACAGTT-3', 5'—-ACACTATTGCGG
GCCAG-3, 665bp)olth RT TS E3l0] 3438t 1 4g9)
cDNAE template® Z}Z}9] primer, 1 unit®] Taqg DNA
polymerase, 250 uM2] dNPTs, 10 mM®] Tris—HCI(PH
9.0), 40mM9] KCI, 1,5mM%] MgCLE &35l PCRS
AlegsHlom, PCR 41 Tabel 20 UERAICE

PCRE PTC—200(MJ Research Inc., USA)E A}83}o]
predenaturation &, denaturaion, annealing % extension
of T3S 338 RS
gelo] 27]%5sto] & O]O]' ATt ImageGauge 3,125 =3}
of 7t F|oyEAge] TapwS AXlel ulmskct

, PCR product+ 1,5% agarose

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

Groups Concentration Application time (min)
1 Control 1, 30
2 CHX 1.2x107% +H,0, 3x107% 1, 30
3 CHX 1.2x107% +H,0, 3x10™% 1, 30
4 CHX 1.2x107% +H,0, 3x10°% 1, 30
5 CHX 1.2x107%% +H,0, 3x107% 1, 30
6 CHX 1.2x10%% +H,0, 3x10™% 1, 30
7 CHX 1.2x10%% +H,0, 3x10°% 1, 30
8 CHX 1.2x10°% +H,0, 3x10°% 1, 30
9 CHX 1.2x10°% +H,0, 3x10™% 1, 30
10 CHX 1.2x10°% +H,0, 3x10°% 1, 30
11 Lis 1% +H,0, 3x107°% 1, 30
12 Lis 1% +H,0, 3x10™% 1, 30
13 Lis 1% +H.0, 3x10°% 1, 30
14 CHX 1.2x107% 1, 30
15 CHX 1.2x107%% 1, 30
16 CHX 1.2x10°% 1, 30
17 H,0, 3x107°% 1, 30
18 H,0, 3x107% 1, 30
19 H,0, 3x10°% 1, 30
20 Lis 1% 1, 30

CHX: Chlorhexidine, Lis: Listerine, H20,: hydrogen peroxide
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Table 2, Conditions for RT—-PCR
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Temperature (C)

GAPDH MMP-1
FN TIMP-1 UNCL CoL | Time (min.)
TIMP-2
Predenaturation 94 94 94 94 5
Denaturation 94 94 94 94 1
Annealing 55 58 65 65 1
Extension 72 72 72 72 1
Za} 5 38519 HgalgickTable 1), A8 F PBSE Alal
H

AR 2lERliMEze] 717 Tl dhof] w3l Ha0,9)
CHX®] a7kE Hluslr] flsto] vigRe AR Z|5=QIehAlE
o] Hy0x9} CHXE 48519}, ES Listerine> CHXY} H]
waly| $Jate] Ao Frkellch Aok AE FEE 2
Asl7] ¢J5te] MIT assayS AAISH A1} Listerine 100%,
50%7F el Alofo] A8 At diRatich W2 A
FHES Hol E AFolA AL H0, 3x107%,
3x107"%, 3x10°%, CHX 1.2x10°'%, 1.2x10 %,
1.2x10°%S} Listerine 1%2 24319t} CHX, H,0.1}
listerine> W02 142, 3024 7217} Agsiglon 59

3t =@} vfjefrzto g CHXI} HyOyS, listerine®} HyOp

it

>,
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10% FBS7} 98 DMENES: o] hofslgon], St
MO 59 ok 244 AOR AR A3k
Ao} Zg5jo] vjopEl AIZE ol§3 RI-PORS £3 o

b |
i 22 IS Aol

1. AR xRRRIthedmEMES] SA0 DIXE= CHX St

CHX 1,2x10"%7} 3£3He Aol |2l fmA
£ 79 TR eRgken] CHX 1.2x10 %7} E£3Fe A3
% 308 M4 Ao AE SE gaEglon, 1
o] o] AFRlap AR tas 2 Aol7} ¢l
UHFig. 1).

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,
TIMP-2 2! MMP—1 mRNA & EA

AR 2150 A 2o 4] UNCL mRNAE 1% 2§
b Agdeld diRdtiEnt Wdo] FEEFoH HO,
3X10 %S 308 283t AgoAes Walo] aHrk
MMP-1 mRNAE H;Op 3X107°%S 305 283} AlgLo]
A izt ddo] ZrasiglrkFig, 2).

CHX 1.2X10'% + H0, 3x10 °%, CHX 1.2x107'% +
H,0; 3%107"%, CHX 1.2X107'% + Hy0, 3X10 °%2} CHX
1.2x107'%% 153} 305 283} AF}t CHX 1.2X10 "%
+ M0, 3x107°%, CHX 1.2x107°% + H,0, 3x10 ‘%,
CHX 1.2x107% + H,0, 3x10 %9} CHX 1.2Xx10 %=
308 283t Ao AR HE mRNAS] HdS &
+ SSIcHFig. 2).

AR XIZFQICHMSEMZOIA MMP—1, TIMP—1,2, Type 1 collagen,
fibronectin 2! UNCL 2+&40]| O|X|= H,0,2} chlorhexidine2| 1t

1) mRNA &

12 59t XJoF A8 Aol UNCL mRNAL ThE &
HAT} He] FaElgont s08 28 AgToldt o
£ gAlxje} Hl2E IRS BoTkFe. 3.

2) CHX X2 A| mRNA 2r5 Qbat

(1) CHX 1.2X10—2%0| &=l 152 Az

CHX T 28 Agolx= UNCL mRNAYRHO| Tzt
Hr} =2 9ES Hylon HO0,9 a3l 285t Ad
M= fARE ZIE Hth UNCL mRNAE CHX
1.2X10°%2} H0p 3X10 %S Ao 283 AdolA
71 e WIAS HYow, o= CHX 1.2x10 %5 B
o7 83t AgtolAuct EUTHFig. 4).
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Figure 2. RT-PCR results according to the application concentration and time of H-0;,
CHX and listerine. A. 1 min application, B: 30 min application
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Figure 3 Expression of mRNA on 1 and 30 min, application group.
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Figure 4, Effect of CHX 1.2X107%% with or without H:0> on mRNA expressions,
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16 14
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Figure &, Effect of CHX 1.2X107% with or without H>0> on mRNA expressions,
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Figure 6, Effect of H:0> 3X107°% with or without CHX on mRNA expressions,
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Figure 7, Effect of H:0> 3X107% 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.

3) HO> & Al mRNA 2i51 QFA

(1) HOp 3X107°%0| ZaHEl Alsi

H0: 8 ©502 2831 AgoA UNCL mRNA:= of
ottt 22 IS Helow, ol AQfgh LA mRNA
£ t2eat fARE W Btk UNCL mRNA= 138 A
o= CHX 1.2x10 %S W8 283e o 714
2 A HEE Belon, 308 ATl HOE
gEoa AHagien 7 =2 WS HYrkFig, 6).

N

(2) H:02 3X107'%0| ZEHEI AlSH
B0, T A8 Avlollr 12 4

(3) Hx02 3X107°%0| ZEHE Alsiz

12 A8 dddold BOE d5os A85 UL
CHX FAlol -85t A3olA UNCL mRNA:
Hrh e WS Blom, LA mRNAE R Ti®

o

-

I fARE IS 2otk 58] UNCL mRNAE CHX
L2x10"%7} 23k AREE Afete uie £ wd

= H3cKFig. 8).
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AAS 8] Q] AT Q. e g W 223}
Alszel miRls FARE E3E o7 Aykse Fol Halsal
o, AA| e ¢Ato]| ofshH CHXZ (1) vl A==
T} 2)& AN E] cytotoxic activityS Hola'? (2) 2]&
AGHARE Z4] 7449} collagen} non—collagen protein
AIE FAZIL (3) HemAlEe] XAt A5
Ao] AL welstd? (4) RS 9fel AR uf A4
b @ A Eo| genotoxic side effectS LFEPHTIT™
BRIt Giannelli £Y& 1x107%% CHXS ZWA|E9
48320 P/} folOR FaElT Mg 308 Fol

RS/ Alao] FAENL Halsiglon, g J/4dd
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HESA] AkAZo] 9J3t oxidative stress+= DNA, Thizl ol
A GO HE doA A= MEAPEE fEgithal B
sl wal 7 S0 1910 ~6x10°%] CHXLS ]
2 AREAEES] BAS A7, listerine®] 75 10%
ool FroA MEZAS FHAAZITaL RISkt o]
23t o] AEe] At & Ao Alx S 34
Aol oo fApsich Wuk opal B AFe] HujofA|,
CHX 1.2X107%3 9% T H0,9 H83lo] 283t A3
T B0k 1210 %] CHXS T T W09 443
o] 304 283t AFolA AJFeE WE mRNA Hdo] &
ZHE|7] o)k whEbA 1.2X107%2] CHX- AR X321t
AAREAES] SRR WE] GRS ol ol X1
AR 2522 TS AT, da XFR
9] 2§55 AT AR A ol Ausg 1
ol & o AFA3 U ASHE F9] W3] (RS $Jgt
A wAlolA CHXZ A153] ARgE|ojAof & A 0% Al
.

2 AellA] CHXE] FE7b WolAH mRNA &S
ZeE 4= Qlglon, keS| g Al whet sk 4
7F e o 4= itk CHXO| 5kt Wold4= 2g
Aol AE Ak o] wole B 4 9lolrh
Goultschin £7&  A=ET(1x10 “~1x10°%) 2] CHXS
PMNs9] superoxide AL HWolgtclar Hisigiom,
Battino 5”7} Firatli S 3} v]eksia|qt CHXO] Ak
3t &ans Huslglth Yeung 7S CHXQ Asw
(2Xx10°-2x10 %)l HE= At Axp} wEEgoy 1
B12(>8 3x10 “w)olAl= ROSE &AdslAtk Bsiol
o}, £ AeflA] CHX 1,2X10 %8 HEoR 153t 283}
S u UNCLE AJQJet HE mRNAQ] wH&do] 71 Wik
1L, HgARte] A4S 2GR mRNA o] 71
om o] Aik= AFwo] CHXS YAARE ol H8A1H
< o mRNA I&o] A58S ARRITE T8u H0.0t B
8310 AL H0, T #8 AlHTH mRNA W&o
HaEls 2s WA 4= 9t o= H0E oxidative
stress®2 2 ] CHXQ| 3ikst g3y} mjujslo] Uojul=
dfoa AlgHr

ROSE ZZJo] £48S dho} AAIAT Adefje] o]& & At
27} ThA] S =R A7 95 Aol e 4= Qe o]
42 24 Yol wo] EAF % collagen, hyaluronic

acid @ proteoglycan Z2 A|3Ze] 712 AH Q] depoly—

i

Of
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merization®|| FEFS 0, A|2o] Thl Sk Bl wpxE
o wig fEF 4 P Es MFEgels
ground substance degradation, collagenolysis, I}&=3t
pro—inflammatory cytokine®] W<& PG-F29] A4 U
PMNs®| &5 119 52 B9t A52219] o5 Faka

A oplslA =k, ROS %9 sh”l H,0:= PMNs?)
55 uldE WIS superoxide”| dismutation]o] BHYL]
, O]Z& Fe E= Cud} H-g{(Fenton reaction)sto] 7}

40| =& hydroxyl radical® A} o]Zgt HyO,
A W olgare B0, AT 498A Btk
12
] metal iono] o]g%E= Al &4t dod
4> itk I8y Sen Gupta %0 y79 HE (chinese
hamster lung fibroblasts)S 1ETE2] Hy0p0l kEA|7]7]
A AFE(9 %10 °%) 2] H,0004 1417 59F 21 A=Az
o, A AeelA] ¢ ARTETE ARZAPEe] B A3
o] ZopHrkaL Bt Bose 5V V79 AIEE A8
O] HoOpofl B 7F W leZAX] & HOu0 THA| LA
N MZEE IR 982 Al A|lszAbEe] e B
o] apoptosis7} ZHAE| Tkl Hasielet & dAtollA=
H0p 3X10 %5 TH0R A 85 AgolA tiadat
ARRE mRNA Welg kel 4= Qljlom, o= H0.7t AR
O] Al rA sz o] F1AF el F3ks rlA o)
2 7Pgaks o Aajolr) ®3t F 5= 3x10 %9
H0:5 304 5t 2181t AdtolA A5=Qleid A=
o] §A} whdo] LA igkon 3x107°% H0.% 3
7 283 Aol Al A5l AEA 9] UNCL,
Type 1 collagen X TIMP-1 &o] #A|3] Z7FgE Hal
sl olefe Ak Hof 3x107% °J5t] AT HO,
A A 2o A Ak WS A= =
Ao b,

UNCL-Z AR A|5=QIef iAol sl 34
= Y shvhz, WPy} XxEo] 27] 23], 2

Al e} Aol Fagt ofghe shefa marelglon”
% 572 UNCL mRNAE e3P} A3E45 11 U3l
o] Ziz=lo] AES] 23} 9 esle] HEE Tl A
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