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ABSTRACT

COMPARISON OF ANTIBACTERIAL EFFECT OF LISTERINE®
WITH VARIOUS ROOT CANAL IRRIGANTS

Young Hun Kim', Min-Kyung Kang', Eun-Kyoung Choi?, So-Young Yang®®, Inseok Yang®, In-Chol Kang®**,
Yun-Chan Hwang'+®, In-Nam Hwang'#, Won-Mann Oh'+%*
"Dept. of Conservative Dentistry, School of Dentistry, *Dept. of Oral microbiology, *Dept. of Oral Anatomy, School of Dentistry,
*DSRI, °2nd stage of BK21, Chonnam National University, Consevative dentisty,
*Depr. of Conservative Dentistry, School of Dentistry, Seoul National University

The purpose of this study is to compare the antibacterial effect of Listerine® on two microorganisms (P.
gingivalis and E. faecalis) with various root canal irrigants (NaOCl, CHX, EDTA) and to identify possibili-
ty of using Listerine® as a root canal irrigant. Porphyromonas gingivalis ATCC 3327 and Enterococcus fae-
calis ATCC 29212 were used in this experiment. For the test irrigants, 0.5%, 1%, 2.5%, 5.26% NaOCl,
0.1%, 0.2%, 1%, 2% CHX, 0.5M EDTA (18.6% EDTA) and Listerine® were prepared. Distiled water was
used as control. Two methods-1) Comparison of turbidity in broth and 2) Agar diffusion test-were used to
determine the extent of antibacterial effect of Listerine® and to compare it with that of NaOCl, CHX, and
EDTA. All solutions tested were effective against two bacterial strains compared with control (p < 0.001).
Any concentration of NaOCl, CHX, and EDTA showed similarly high effectiveness against all bacterial
strains. In all experiment, Listerine® showed significantly low antibacterial effect compared with the other

root canal irrigants (p { 0.05),

In conclusion, the results reflect remarkably low antibacterial effect of Listerine® as compared with root
canal irrigants in general so it is not suitable for the root canal irrigant. (J Kor Acad Cons Dent 34(5):500~-

507, 2009]
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Sodium hypochlorite(NaOCl, &t} 24t UEE) L &
A F 7 de AgE D e 2R
NaOCl& $3t 22 &85499 g7 488 AYn
of YA S 7H) 2R EA] A7 SR HA 2 e
AHEE R gl a2 2HFE 9

yo

9 = RRAR oy oy
) BUTE BF, 253 95 L Aol B9 AR 2
A e U= O G NaOOIE A5 4

CHX(Chlorhex1d1ne gluconate) Al A= NaOCle] tht
THAHB RN AE T Y3 2% CHXZF 23AH A
o2 AREHTPY CHX“ FoEIH7} gl A s
Holu}, x2 &3 ol gla, SHAHA Ao |
Z+o] s} Az e —}@71 burning sensation), 7+2
ol Al T FALE oprlaly] WFol ZHAH A ALgof
Aeko] "}, w3 238 gigt A2 EE NaOClEY
‘%’D}S:\.

EDTA (Ethylenediaminetetraacetic acid)= B31€ 4
3 SWA| g BXA o R Apgo] FHAT 232 o]

A%, Aelo|dg sl 2o HAHA e AT
(biofilm)& AAE 4% 3t} oA ©]%& EDTA7} wf$
AgAel7le st At 58 JFaRE U
2=

A YA M= o el A AR e 2 2
E 52 o83 Wzt A% ot g447 1 A E UF
Sk, ©J3te] gt ol WolEoe|x gt o# AEE Ed
2, 2R R AFAEE ol B JEE o] &3
N2 A5 S Ads e ok,

Listerine® (Johnson & Johnson Healthcare
Products Division of McNEIL-PPC, Inc, USA)& 100
d o] AHEE A e g A AR AEY A
< 47F4 essential oil$! eucalyptol (0.092%). men-
thol (0.042%), methyl salicylate (0.060%), thymol
(0.064%)°] nA A vz 3= gt o] AAe A
B, X294, 73 5 o|ste A AX &8 wil
opje} 1‘%"" g Aol s gt e 7RI,

wekA g FEol e THAAHY(NaOCl, CHX,
EDTA)Z} Listerine®™& #4E#5< Porphyromonas
gingivalis(©l3} P. gingivalis)$t Enterococcus fae-
calis(°13} E. faecalis)E& AUZ & AHE vast
Listerine®®] @Az Ao g 7l5i & solslaat & A

2 A g3,

g to

l

~Zo| IBMEAT Listerine™ 2| BT BT A7

1. &A=

IDlins

B AdE 3= nAE P32 29 B REdT
Porphyromonas gingivalis ATCC 3327% E
ccus faecalis ATCC 29212% AH-39itt,

Porphyromonas gingivalis ATCC 3327& €4 @714
& =24 Tryptic soy broth (TSB) #j#l Hemin (10x
g/ml), Menadione (510¢g/ml), DTT (0.1mM) % gen-
tamicin (5010ug/ml) 5= 7kt @714 S8 A i<t
sttt

Enterococcus faecalis ATCC 29212« B48718 o
FEM 744 glol TSBHIAIRHS: o] &3] J714 &7
A oujekatgict, Zhbe] #a4E Spectrophotometer
(Hitachi U2800, Hitachi, Japan) “¢°l4 630 nm 3%
AA EREE 25t AsIEe™, OD (Optical den-
sity) 0.5% 5x10%/mlel M#4=2 TAZ 8l AHSE
23

Enteroco-

2y A /\h‘ﬂﬁ_oﬂ

Chlorhexidine(CHX) 5% ZaAId® (Go& A H®
AL ML =S 01%, 02%, 1% 2 2% &
gAste] 18t NaOClE 5.25% NaOCl (Vipon®,
ekl Me ) S 0.5%, 1%, 2.5%, 5.26% &%=
2 3Asle] #H)39t. 0.5M EDTA (Sigma-Aldrich
chemical Co., USA)9 Listerine® (Fresh Burst
Listerine® antiseptic, Johnson & Johnson Healthcare
Products Division of McNEIL-PPC, Inc, USA)2 ¢
o2 AFsglt) zrTesE 23 SRS (DW)E FHl8t
act.

2. AlEaid
ZAAH AT Listerine®7+e] 4 vlws A H)A] of
xeol Zet o} gk g o7 Algsigitt,
1) A WA Aol X TEE HHE B3 % Hi"é H]
0.5%. 1%. 2.5%, 5.25% NaOQCl#} 0.1%, 0.2%, 1%,
2% Chlorhexidine(CHX) 131 0.51\/[ EDTA

Listerine®2] 9-& 085t

2¥7}Y9) 4FE P. gingivalise 1x107/ml, E. faecalise
5x10°%/mlE FEE W30 FH|E B}. T3 10048 &
96 well platedl] &7]3, 4% 42 10048 2 96
well plate® &7 Bttt 24 FF (DW)% o B
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A3 T

Z24749] 96 well plate® 714 3704 48A17HE<t ol
et T TS SAAY. $HEE multiwell spec
trophotometer (ELX 800UV, Bio-Tek Instrument,
Inc., USA)9lA 630 nm 33-& o] g3l SH88 &
EARE ™Y PR R At

2) T $PEE o] 88k g Ut

P. gingivalis =%-& 98 Hemin (10p¢g/ml)
Menadione (5¢g/ml), DTT (0.1mM), gentamicin (50u
g/ml)e] 71 8 FHRE X3 E. faecalis

22E e ArHE g 29 A & Erlskart

27}7<] ii‘*r % 1x10%/ml ko 23o] FH|aA
A5 W 23] #FE AMA oA a3
=5 °a‘f5} A =ZE T

2d¥ 6mm paper disk (Filter paper disc, Toyo
Roshi Kaisha Ltd. Japan)ol] 248&4& 404 % H4A &
717 ¢l& A=z 2y ddedoz 28E diskE
37 T2E A 92 $A AT =2" i
A& 871 S7elA 48A17HES vl & AR &)
9} A1E< vernier caliperg ©143}9 millimeter ¥ 2
Q3T A4 A438e 59402 THA APEHA

w

SIS 24

A¥e A= one way ANOVASH Bonferroni test®
AE AR B gt g v w8t oh(p0.05).

. & 2ot

1. A x|l BT FHILE S6t

0%

A

0z

Hjn

1) E. faecalis

BE {‘erﬂﬂzi e dizof His FofsiA ®e FEx
£ YEo] ¢ 37488 BHtH(p0.001).

0.1% CHXm 0.5% NaOCl®% Llsterme®£ A% b

& 3 HaN BAFLR fod & FERE HY

e S JERITHpC0.05). 2% CHXE Y& 3%
o] CHX3} HlwA] 0.1% CHXE EAFCZ §94 e
Apol& HYom, 2% CHXol ¢ ¥& E3ng el
(p€0.05).

5.25% NaOCl& & AFEe NaOCld vg] EA2
O 2 FT e FAEE VERTHp0.05).

ZF oA M w8 B2 2% CHXH 5.25% NaOCl
< vlwA] 2% CHXAM BAELE Foli Sl ¥e &
FEE VERITHpC0.05).
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Listerine® t2Tg A3 ZE Tl §AZLE

F9 =& FF=E Vel ¥ gE4E By
(p¢0.05). EDTAE 5.25% NaOC1# #Ast 3h& LErd
o BAA FYAT ol% FLFAR (Table 1, A,
Figure 1, A).

2) P. gingivalis

2E ZTAHAL 27 we) fofsA 2 FE%
£ Yehllo] g2 Fa4dE EAh(p<0.001).

CHXZA NaOCl Htt Aftdos ge FRTE B
qov} EAHoR fod Tt Aol it NaOCI#
CHXW A Fx7te 43 Aol= %’,1‘}11:} Listerine®&
e AHAE vl mAlo] el B FR=E Lehlol
o gHtA S B oHp(0.05) (Table 1, B, Figure 1, B).

2. B e 0|88 Srd Hot

A B ol &3 Zizte 2N JFEI=
E. faecalis?lX} Rt} P. gingivalisolA O ¥W-& ©29 o
AHE e}

1) E. faecalis

2E SR AL 27 vlaA JHe
£ F98AHp<0.001).

5.25% NaOCI® EDTANA 718 H& AN E B2
o ol& 0.1% CHX, 0.2% CHX 2|1 Listerine®¥}
oA e 2ol & HAHp(0.05). CHX9 NaOCle &=
7t AR wet He dAUE e Fe B
FEY F4 e Aole YA etth(Table 2,
A, Figure 2, A),

wH e} A

2) P, gingivalis

RE 2GS g2ed vaa §e A8 JAY
Z AU THp(0.001). CHXL 37} 37igl wet
g WA dAdE PA3e 4TS EAT 2% CHX
€ 0.1% CHX, 0.2% CHXZ} Bl f914 A §2 ¢
ol & &4 8HATHp0.05).

NaOCl& 5.25%A thg 559 FoA A §&
AANE FAFHTHpC0.05). EDTA= 5.25% NaOClI#
A & vehden, ole thE ZE 7EF #9444
t g EHE VEFATH(p<0.05).

Listerine®= tl&wl Hj3] F9]4 SIA H& dAdE
gy, thE ZRAHAE vaix e gAY 2
717} ZA3ktH(p<0.05) (Table 2, B, Figure 2, B).
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Table 1. Comparison of bacterial turbidity in broth at 630nm wave length after 48hours culture.

A. Broth-E. faecalis

n=7 C0.1 C0.2 C1 c2 NO.5 N1 N2.5 Nb25  EDTA  Listerine DW
Av 0.076  0.050 0.049 0.038 0075 0064 0061  0.056 0.057 0.115  0.631
SD 0.019 0.012 0.011  0.013  0.001 0.002  0.002 0004 0.002 0.003  0.005
B. Broth-P. gingivalis

n=7 C0.1 0.2 Cl C2 NO.5 N1 N25 N525  EDTA  Listerine DW
Av 0.042  0.067 0.061  0.061 0117 0.098  0.092  0.080 0.065 0134 0435
SD 0.010  0.023 0.019  0.015 0003  0.001 0.002  0.008 0.001 0.0056  0.048

A, Turbidity of E. faecalis at 630 nm

B. Turbidity of P. gingivalis at 630 nm

-C0.1: 0.1% CHX, €0.2: 0.2% CHX, Cl: 1% CHX, C2: 2% CHX, N0.5: 0.5% NaOCl, N1: 1% NaOCl. N2.5: 2.5% NaOCl,
N5.25: 5.25% NaOCl, DW: Distilled water(Control), Av: Average, SD: Standard deviation

Mean absorbance
QD630

Mean absorbance
00630

Broth- E. faecalis

0.2 -

[0 1

6.0
A <
(,\’ & o \”9
CHX
Broth- P. gingivalis
Q.2
0.4
0.0
“ e el B
WREET e

Figure 1. Comparison of bacterial turbidity in broth at 630nm wave length after 48hours culture.

A. Turbidity of E. faecalis at 630 nm

B. Turbidity of P. gingivalis at 630 nm

-C0.1: 0.1% CHX, €0.2: 0.2% CHX, C1: 1% CHX, C2: 2% CHX, N0.5: 0.5% NaOCl, N1: 1% NaOCl,
N2.5: 2.5% NaOCl, N5.25: 5.25% NaQCl, DW: Distilled water(Control)

**: Statistical significance (p¢0.001)

*: Statistical significance (p{(0.05)
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Table 2. Comparison of agar diffusion test after 48hours culture (Averages of zones of inhibition}(m

‘dlffusmn -E. faecalis et S
n7 0l 2 ¢ c W5 NN N5
Av(mm) 10.5 11.0 12.5 13.5 12.0 12.5 13.5 15.5 15.0
SD 0.7 0.0 0.7 0.7 14 0.7 0.7 0.7 0.0

Av(mm) 215 23.5 27.0 29.0 27.0 27.0 275 34.5 35.5 14.5 0.0
sD 0.7 0.7 1.4 14 0.0 14 0.7 0.7 0.7 0.7 0.0

A. Diameter of inhibition zone of E. faecalis

B. Diameter of inhibition zone of P. gingivalis

-C0.1: 0.1% CHX, C0.2: 0.2% CHX, C1: 1% CHX, C2: 2% CHX, N0.5: 0.5% NaOCl, N1: 1% NaOCl, N2.5: 2.5% NaOCl,
N5.25: 5.25% NaOCl, DW: Distilled water(Control), Av: Average, SD: Standard deviation

Agar diffusion- E. faecalis

afy
2% * ®

30 3
25
20
15

F—

£hgltmm)

5
@"' @'* & 0" ¥ ,g&

CHX Na(Cl

Agar diffuslon- P. gmngahs

£h9J{mm)

S S SR T O . -
> % & >
< < S @

LHX NaOCl

Figure 2. Comparison of agar diffusion test after 48hours culture (Averages of zones of inhibition) (mm).
A. Diameter of inhibition zone of E. faecalis

B. Diameter of inhibition zone of P. gingivalis

-C0.1: 0.1% CHX, C0.2: 0.2% CHX, C1: 1% CHX, C2: 2% CHX, N0.5: 0.5% NaOCl, N1: 1% NaOCl,
N2.5: 2.5% NaOCl, N5.25: 5.25% NaOCl, DW: Distilled water(Control)

**. Statistical significance (p{0.001)

*: Statistical significance (p<0.05)
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£ dFAM e Listerine®# NaOCl, Chlorhexidine,
EDTAZ] 314 S B w8l 32} in vitro model§t o] &3}
RFAY vAEA Wl T8t B} & s g
o] g3ti e},

AR oM FFe] EHEE 24T A B Y
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A, 2AY 8 Fobd 5o b o8] /1% 89e] 2#
AA Aol e JEFE AA 4 o

L

AFNME E. faecalis$h P. gingivalis 271X #3&

AT E. faecalise G2 RA @A) A A
7V o] & gFolenz At E. faecalis T3]
o]

ZEL ZHd Bo] AMEdE THY A9 NaOCl,
iodine potassium iodide, 424 5o A& T3l
AZt . Bas 3 gl

P. gingivalise 29 &/, §714 Foaxn
oM E3] BAHE Fog Husiaus, |5
NN F2 BAHE Foan, THAFA R d AL
3 & Listerine®?] 3HtA H|nE YA E Ags}
woEo] desint, B Ao T kA w3 g 4
Zre] A AN S AW E W) P, gingivalisl o
Aol | BX1, E. faecalise] el E AR oz
2 A HAFEAT ol& E. faecalis7} 23 <A
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£ AT NaOCIS Dakin'Vell 93 At NaOCl
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£ MU o

2Zo 2BMHAT Listerine™ 2 B4 BT A7

& 5520 0.5%5H, A BB dAH oz A}
H 1 P 5. 25% T 4714 TE R E ARty

5.

AFeel NaOCle 4 d3h= NaOCle] &3¢t
HAQ HEo] e 25 IJHE FRdME s B
Z0a & D Arcangelo 599 A3te} £geltt a8y
25% FEANE o T Hg) fsH & &7
HolZo 24 AEE NaOCle) 23 AME-S el
2o d4A Ayt estelet JAAY,

E2AFAM CHXE AFH9HeM Al g3ta
0.1~0.2% CHXS s=AMFE A4 TAX 58 o)A
faecalisdll tigt A7 B 2% F=7MA9 471A]
& A TR CHXE 271A) AdFFelA 25 a3b4
o]t} oHE CHXY d L Jol HAZN 39
A ZE T A& E ol Axd 8 ¥&2& 5L
grozxn Wity AR B Ao A Azl
A gte 357 A3 0.2% CHX o449 BEdME 9
dakgt ajol7} A%, e S o] &3 I Hot

[ S | h

o

fr o2 OV 9 g o

&

%0
rir

=

Ml

Aol & ke o3 o7l gigleng oy 2@
AREA] EA) AR T Y 2% CHX Boh o] B =rd]

AHeo] 7hEshe Bo Qi)

EDTAE 2 239 =23 AAE 58S AMEx
1= chelating agente]th™. ©]2]3 chelating agent:
Il Aol FE-02 2o & biofilmS AAF
S 2H e BoFTP, o] AFEAE EDTA
U A4 (citric acid) 9] dr/do] Basohe™ 2 oy
oA EDTAS 3ol vl #A Jeldt) ojde] A+
E2 17% ©l3te] EDTAE AME-3 Aol H]al, £ 7oA
T < 559 EDTAE AHEEre =M oeieh 237} 23
Aoz AR,

Listering®& o[ AFoA tiz3} vlarde &
S HAFH o tE ZRAH Y HFAe w
Fids HAFo 2N JaAThE FrRiE S W o
Ao 2y AHEo] Aok g HAFUT

o] Listerine®°] A &%= essential oil EFEEM A
SHel Al S HoE Z2et g AR Takarada 5990
o8t nFERl 0.5% manuka oilelt} tea tree oil,
eucalyptus oil 5& 302% =&l = S, mutans,
A. actinomycetemcomitans, P. gingivalis, & F.
nucleatum 55 $AA AANG S BAFA}h 28
o2 g% 5% essential oils o] g3 A AT1S
E3) essential oilo] ZHAF AT o] &E = 9129

w3 Y e A7vE destes AAY
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HE o] &3le] NaOCl, CHX, EDTA$} Listerine®3te} 3
TAE T3 ZGaF9 P, gingivalis$ E. faecalis
v, M3 o3 22 298 4

1. B€ A8 7e g27a v 23 a3 4
< YEMATH(p(0.05).

2. AA RGN | E. faecalis®] tEF CHXS! FEo
e S HTA BE FEAN dixwd vl &
o3 A ANE ERLS™ (p(0.001), 2% CHX=
0.1%° vgl BAFZE f3 w2 JAEHE }
ERATH(pC0.05). 8t P. gingivalisell thgt a2 o
ME dzgd H& {93 AolE YERor
(p€0.001), F=tol= 3t Aol & YehliA] 943
=3

3. AR AN | 271R] #FF 25 thgF NaOClY] 3
o8& " WA 5.25% NaOCle] Axx2] NaOCld|
vl $-243 A E=3koHp(0.05).

4. A Y& o] &g I HlwA], CHXL 2714
TF BFA 5 e gFETe Xole gl
T NaOCIM = 2.5% s=7Ae daide
FARIE o, 5.25%94 52 daEHRE YeEiT
(p€0.05).

5. EDTA‘_ EE AddM 5.25% NaOCl# AR 3

< 7S vepdT

6. Llsterlne 2 ZE AYoM 2TE A9 v e 7
Eof| vlg) @& e S Ueldoh(p(0.05).

ol o] AxE Listerine®| E. faecalis$}t P. gingivalis
o t3f P8-S ]‘/}, A 0 2 ALRE e ZAAAY
o HEiM e EAE W JEEE Yo ZHAHY
o2 AM-E AR S JEAT Listerine® A%
=9 Essential oil 40| B2 3F 155 HEA
SAg o] 83 AEA AR fBAHYoz AMIMSA
o gt kst A7t Fadtelet A7,
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Aduie A9e ARt wEsma Spae At na aRan A eslTa, 297 BK21 A,

2 A7e dg /A FFAHA(NaOCl, CHX, EDTA)H F72AAA = AHEEE Listerine®® @A #F
Porphyromonas gingivalis$t Enterococcus faecalisg ’$th & St &35 W] w3 Listering®| ZHAH A0 2 A7}
A& BRlstuAt AldEth. 2 Aol M Porphyromonas gingivalis ATCC 3327 Enterococcus faecalis ATCC
292129 REATE AFESIT AdE 9 2BAAAR 0.1%, 0.2%, 1%, 2% Chlorhexidine(CHX)® 0.5%, 1%,
2.5%. 5.25% NaOCl, 0.5M EDTA(18.6% EDTA), 182 Listerine®# & o] &ttt A Hlme AA= S
oM #5o TEES} A FAEE o] 43 AU v u g it} LE Y tE2TH A 23 a5 FadE
YehitHp ( 0.001). BE ¥%9 NaOCl, CHX, Z12]x EDTAE A@aFdA & dd4s vt ZE 44
Listerine®™ ©t& @A A Ao v]3] B FHAE Bty ARA R Listerine®] E. faecalis®t P. gingivalisdl 3}
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Farto]: ZHAHA A, Essential oil, Listerine®
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