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Table 1, Major ingredients of mouthrinses

Mouthrinse products major ingredients
Denta Gargle

Listerine

cetylpyridinium chloride 0.05%, NaF 0.02%, UDCA 0.005%
thymol 0,064%, menthol 0,042%, eucalyptol 0,092%, methyl salicylate 0,060%, alcohol 26,9%
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Table 2. Age of bacterial culture inoculum and incubation time after treatment with mouthrinses

Bacteria Age of culture Optical density Incubation time after
inoculum(days) at 600 nm treatment(days)
A, actinomycetemcomitans 2 1.0 5
B. forsythus 7 0.1 10
F. nucleatum 2 0.8 5
P. intermedia 2 1.8* 13
P. gingivalis 2 1.3 10
T. denticola 4 0.1 10

*Bacteria were diluted to 1,0 for treatment with mouthrinses

Table 3, Maximum inhibitory dilution(MID) of mouthrinses against 6 major periodontopathogens

Mouthrinses
Bacteria
Denta Gargle Listerine

A. actinomycetemcomitans 1:40 { 1:5%
B. forsythus 1:80 (15
F. nucleatum 1:20 ( 1:5%
P. intermedia 1:160 15

P. gingivalis 1:80 ( 1:5*
T. denticola 1:80 (15™

*The bacterial growth was inhibited by a 1-min exposure to Listerine, but not inhibited at 1:5 diluted concentration

327



= X
T ook 3 RS skl U] wieel 5
B2 F7 Alto] EAfstr o3 A AldE2
WA 7185 ot o)t 2iE o] Wt AdS
gt T3 s v wep Adse A
FAREES] ol 7oA AR Aol
23k ego] 2/ ol Rt T S0 7

Aol gk Q4fo] - FopA|aL 3l o ?7}4"3
e BEE O ZA 9] :rL FAA| AR F7FskaL
Atk webA FAAE 7Y AT JEHE
FAE 2] F e 7T
o % B BAAL AE) AT A
SR FHENE e o 4 2ol B
o] 9t} L = chlorthexidined ¢Fo]&A] A
A A A} A& dpel] 237t 7 etk
defA] o} 2 m|ZEA B, A2 ut
o o] Q7] Wil YA o g X eEH o
2 IR AR o A ARl AlghE AL
TS Thymol & eucalyptol¥} 722 phenolA] 3F5t
3} methyl salicylate S F4%-0 2 3} Listerine 2
oF 1001 FE) AH510] 0 0] | A|he] A1)
b e Auzkas Aede] B3} et
Ao 2 AR FAA A0 LA, ATz,
B, AR FlE AH-E B oo} 95
58 Zoluh Welo] Askel Abgto] AT 7
% Tt 5 A= AT T <1 A
A B3} Yok Hn A, CPCEHR
FAPAAT ANRAE AL AR ol
s 72 A Tt S Gl Sirke 4
:,ngq.l: o]u] U}o] v];]_J__QO-]T;]EmW 1:1:6‘]— Cpcg] 6l
2o gk AT 232 chlorhexidine diglu-
conate?} B 2P ¢ Candida sp, ol 3l CPCY
MIC (minimum inhibitory concentration)7} €41 st
2 Zo g HIHJPTH®, Radford 519 CPC g
o] 77 %kx]xﬂ 2 (FE0F 515 23] FRIA o 2 AL
sl A9 742 ARSI Wsbh gl 2
o

R

SC)

i}

£ A7oMe Fa AFELAT 65l HEk cpC

§ R MDD GRS g
A F A 0 2 971819 o o] E Listerined] &
e} vl alskort, %@% FAAE A elstA] &
oA Alete] Ad7e] 7hs st 208 AEsnt
B Aolez AL e A4S 2 A
o] Ag7ge] A=At o] A HE ARt
o= & o) 7} AUJANF P, gingivalis?} P, interme-
diaE Listerine©. 2 1027t A g|at9S 4¢ 25 4
TEHATHRE Baoek dXJeteint 2evh AAE
3|43t A9 dEp bS] Listerine R ot A4
& SIS HEAEE s A% 2
I} F. nucleatum®] MID7} 1:2202. 2 713
o, 1 A HEphE e kel s
P. intermedia®t}, & A= AdEE
F40 2 s @ AHHA A AT
< 12 A8tk 21y P. intermediat} P. gin-
givaliss= 5521719 NTdEE =7} vl-$- =317
wol] FAA A2 E el FFETF 1.00] HEs
B

TAGAA Y St a2 st a7k A &A)7HE
S8, & substantivityol] Js] AR At} atA)7}
TR F2E o] 72 A frel=dA &
TEHE Q7 R &A Ak st} AA 2 AEstE
x4 9] substantivity7} ThF3PH L % chlorhexi-
dine®] 7Pg 9k, FX|A) €] substantivity™= Y
HHR o 2 gXaty] A & A ARF HHe 2
Helg s A& et 24

o2 mN' HH ru1

= —l>

tlo m 41 WL nek T
ru9. rlo

oo

£ Hlage

2R SA 3, atA| i AEA| AR oJsj Ayt
FEE e A OME} The el ofsir= 94
F& o n g FAA v AR Y= v
$ 0% Zlo 2 AP S g4 9 /M
Bo| geg Z7MA7)7] % FANE A7) AV
SEATE BT TP, aen g dates 3t
sharal g wjs atA] 2 2R obd A Al
Fo.2 B7ke stofof gt 3 FaHEa =
= GAA Y e 2k 840t

o] S0 & AN AR TLR T FAA
2 AMEEHIS o) AT 2 2257 7
23S BRIF oM o] Listerine S AHEBFIS

328



e} v =gk Aaolrk, ey B ATteA st
in vitto Agol|A & Ep=e] Tt vish
P a7} Listerine 20F A T F34tE XFHY
Trol| tigk CPC AFA ] St a o] st 2At57} §l7]
o teplae] dteo] CPC whe] EHARIA
o™ UDCA Be= NaFof| o]§ 528914+ &
Qe (k.

FAA 2] e o] 7RA] AR, 8,
Bl Fol o3l th2A 9SS 7R e
2o dAE e Ale] EAFH - =, biofim
Y= planktonic form - o w} T2 7 2H8-8 A o]
o7 S in vitrool| 4] ZF Mol thgk MICT} HS=
st Ad A et Eu)ate] TREAAR A
& v At o] vh2A Yepdrhs ik gt
2 whEbA] BT 2F Aol tigh in vivo A
A GAAT FAF A2 A E 2 X|FH
Y] o] probeR RIS 24 7158 Zlo]th
30)

o gt
CPC/UDCA E9E2] 3H1#$ in vitro A3S 53
H7HE shlom o] AF-A I in vivo AFS 9%

71RARLE AR ARE,
V. EE

T8 AFH AT heh AEAA ] Pt a
£ ¥7}8taA} A, actinomycetemcomitans, B,
forsythus, F. nucleatum subsp. vincentii, P. interme-
dia, P, gingivalis, T. denticolaZ ©-5H]%s}e] CPC
9} UDCAE $Hr3t FA|AI(FERTE) 2 phenol7]
3} &3 methyl salicylateE -3 XA
(Listerine) 9] At a3E5 A8 A sy o 2
Hlag7kete] vt 2 23S A3

1. e }= Listerine] A8 JHL 15
HEYS o) ZE Aol s et a-E-S
ERh A

2. FAAE 5o o1 SX3E 7% Listerine
P, intermedia® A 93 thE Alite] A4S o

£

329

ASA 2T TE ek Aol u
gt 2 g T g EFE VERY
Art,
- F. nucleatum®] AL Listerined] A% 1:
oAF] SYHME A oA 5 e v
Ep=] A4 1209 3AulEolM =
A= Ak,
- A, actinomycetemcomitans®] d#-&
Listerine] 749 1:5 o]4}e] 329 ul|&-ol| A
= oA gre v Aebe] A 1140
o] sjAuf ol A = oA = Ak
- B. forsythus, P, gingivalis ¥ T, denticola2]
737 Listerine®] 74-9- 1:5 o] 3] 4ulj&
HE SAEIA e W HEple] A5
1:802] 3]A7ul & o A = A = Tt
- P. intermedia®] “d7 Listerine®] - 1:5
of 54wl AEbhEe) A 91:1608] 3)4)
EAAME A = Tt

12 2

—_—

VI, Haes

. Moore WEC, Moore LVH, The bacteria of

periodontal diseases, Periodontol 20005:66-77,
1994,

. Socransky SS, Haffajee AD, Cugini MA, Smith

C, Kent Jr. RL, Microbial complexesin subgin-
gival plaque. J Clin Periodontol 25:134-144,
1998.

. Socransky SS, Haffajee AD, Microbial mecha-

nisms in the pathogenesis ofdestructive peri-
odontal diseases: a critical assessment, ]
Periodont Res26:195-212, 1991,

. Nachnani S, The effects of oral rinses on hali-

tosis, J Calif Dent Assoc 25:145-50, 1997,

. Hobson RS, Clark JD. Management of the

orthodontic patient “at risk” frominfective
endocarditis, Brit Dent J 178:289-295, 1995,

. Shinzato T, Saito A, The Streptococcus milleri



10.

11.

12,

13

14,

group as a cause of pulmonaryinfections, Clin
Infect Dis 21:234-243, 1995.

. Okuda K, Adachi M, lijima K. The efficacy of

antimicrobial mouth rinses in oral health care,
Bull Tokyo Dent Coll 39:7-14, 1998,

. Renton-Harper P, Addy M, Moran J, Doherty

FM, Newcombe RG. A comparison
ofchlorhexidine, cetylpyridinium chloride,
Triclosan, and C31G mouthrinse products for-
plaque inhibition, ] Periodontol 67:486-489,
1996.

. Mandel ID, Chemotherapeutic agents for con-

trolling plaque and gingivitis. ]
ClinPeriodontol 15:488-494, 1988,

Miettinen TE, Kiviluoto T, Taavitsainen M,
Vuoristo M, Miettinen TA, Cholesterolmetab-
olism and serum and biliary noncholesterol
sterols in gallstone patientsduring simvastatin
and ursodeoxycholic acid treatments,
Hepatology 27:649-55, 1998,

Invernizzi P, Salzman AL, Szabo C, Ueta I, O
Connor M, Setchell KD. Ursodeoxy-cholate
inhibits induction of NOS in human intestinal
epithelial cells and invivo, Am J Physiol 273(1
Pt 1):G131-8, 1997.

Sinisalo J, Vanhanen H, Pajunen P, Vapaatalo
H, Nieminen MS, Ursodeoxycholic acid and
endothelial-dependent, nitric oxide-indepen-
dent vasodilatation of forearm resistance arter-
ies in patients with coronary heart disease. Br
J Clin Pharmacol47:661-665, 1999,

Tkegami T, Matsuzaki Y, Shoda J, Kano M,
Hirabayashi N, Tanaka N. Thechemopreven-
tive role of ursodeoxycholic acid in
azoxymethane-treated rats:suppressive effects
on enhanced group II phospholipase A2
expression in colonic tissue, Cancer Lett
134:129-139, 1998,

Wyss C, Choi BK, Schupbach P, Guggenheim

330

15,

16.

17.

18.

19.

20,

21,

22,

23,

B and Gobel UB. Treponema maltophilum
sp. nov., a small oral spirochete isolated from
human periodontal lesions. Int J System
Bacteriol 46: 745-752, 1996,

Addy M. Chlorhexidine compared with other
locally delivered antimicrobials, Ashort
review, J Clin Periodont 13:957-964, 1986,
American Dental Association, Council on
Dental Therapeutics accepts Listerine, ] Am
Dent Assoc 117:515-517, 1988,

Allen DR, Davies R, Bradshaw B, Ellwood R,
Simone AJ, Robinson R, Mukerjee C,Petrone
ME, Chaknis P, Volpe AR, Proskin HM,
Efficacy of a mouthrinse containing 0.05%
cetylpyridinium chloride for the control of
plaque and gingivitisia 6-month clinical study
in adults, Compend Contin Educ Dent 19:20-
26,1998,

Giuliana G, Pizzo G, Milici ME, Musotto GC,
Giangreco R. In vitro antifungal properties of
mouthrinses containing antimicrobial agents, J
Periodontol 68:729-733,1997.

Radford JR, Beighton D, Nugent Z, Jackson RJ.
Effect of use of 0.05%cetylpyridinium chloride
mouthwash on normal oral flora, ] Dent
25:35-40, 1997.

Kasuga Y, Ikenoya H, Okuda K. Bactericidal
effects of mouth rinses on oralbacteria, Bull
Tokyo Dent Coll 38(4):297-302, 1997.

Addy M, Jenkins S, Newcombe R, The effect
of some chlorhexidine containingmouthrinses
on salivary bacterial counts, J Clin Periodontol
18:90-93, 1991.

Elworthy A, Greenman J, Doherty FM,
Newcombe RG, Addy M. The substantivityof a
number of oral hygiene products determined
by the duration of effects onsalivary bacteria, J
Periodontol 67:572-6, 1996,

Giuliana G, Pizzo G, Milici ME, Giangreco R,



In vitro activities of antimicrobialagents against
Candida species, Oral Surg Oral Med Oral
Pathol Oral RadiolEndod 87:44-49, 1999,

24, Jenkins S, Addy M, Wade W, Newcombe RG,

25,

20.

27,

The magnitude and duration of theeffects of
some mouthrinse products on salivary bacteri-
al counts, J ClinPeriodontol 21:397-401, 1994,
Binney A, Addy M, Newcombe RG. The
effectes of a number of commercialmouthrins-
es compared with toothpaste on plaque
regrowth, J Periodontol63:839-842, 1992,

o|&, 2152, NaF, CPC ¥ UDCAE 373t
A ] At A& 5 A e
s} aypgrtel 3 ] AdAT. e
7 H2815] 2] A|229 A 23, 1998,

Wilson M, Patel H, Fletcher J. Susceptibility of

331

28.

29,

30.

biofilms of Streptococcus sanguisto chlorhexi-
dine gluconate and cetylpyridinium chloride,
Oral Microbiol Immunol11:188-192, 1996,
Thrower Y, Pinney RJ, Wilson M,
Susceptibilities of Actinobacillus actino-
mycetemcomitans biofilms to oral antiseptics,
Med Microbiol 46:425-9, 1997,
Bradshaw DJ, Marsh PD, Watson GK,
Cummins D, The effectes of Triclosan andzinc
citrate, alone and in combination, on a com-
munity of oral bacteria growth invitro, J Dent
Res 72: 25-30, 1993,
vH33), Had, AT, At AR, =t
3. Bl A1 A SRRl 16SrRNA
o &3k A AsHAH At EEE
. HRFAIF-2H8HE] %] 28:691-700,1998,

=z



-Abstract-

In Vitro Antibacterial Effect of a Mouthrinse Containing CPC
(Cetylpyridinium Chloride), NaF and
UDCA(ursodeoxycholic acid) against
Major Periodontopathogens

Chong-Kwan Kim!, Bong-Kyu Choi?, Yun-Jung Yoo?, Sang-Nyun Kim?, Jae-Kyun Seok?, Moon-Moo Kim?3
Department of Periodontology, Research Institute for Periodontal Regeneration,
Dental College, Yonsei University
Department of Oral Biology, Dental College, Yonsei University
3LG Household and Health Care, R & D Institute

The antibacterial efficacy of a mouthrinse(Denta Gargle) containing CPC(cetylpyridinium chloride), NaF and
UDCA(ursodeoxycholic acid), on major periodontopathogens, was in vitro examined and compared with that
of Listerine by a broth dilution method. The bacteria tested were Actinobacillus actinomycetemcomitans,
Bacteroides forsythus, Fusobacterium nucleatum subsp. vincentii, Prevotella intermedia, Porphyromonas gingi-
valis and Treponema denticola, The growth of all the bacteria were completely inhibited by a 1-min exposure
to the both mouthrinses, When diluted at 1:5 or more, all bacteria analyzed but P. intermedia were not inhibit-
ed by Listerine, In contrast, Denta Gargle showed highly increased maximum inhibitory dilutions(MID) against
all periodontopathogens included in this study, with MIDs ranging from 5-fold(F. nucleatum) to 160-fold dilu-
tions(P, intermedia). The MIDs against A, actinomycetemcomitans, B, forsythus, P. gingivalis and T, denticola,
were 1:40, 1:80, 1:80 and 1:80, respectively,

Key words: Mouthrinse, Cetylpyridinium chloride, Periodontopathogens, Maximum inhibitory dilutions(MID)

332



