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Table 1, Study design
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Table 2. Comparison of gingival index between control and experimental groups

Number Baseline 2months 3months
Control 59 0,62£0,58 0.51%£0.52 0.48£0,50**
Experimental 61 0.71£0.66 0.49:£0,55* 0,36+0,49*
* : Statistically significant from baseline at p (0,05
* : Statistically significant from 2months at p{0,05
* : Statistically significant from control group at p<0,05
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Figure 1, Comparison of gingival index between control and experimental groups



Table 3, Comparison of plaque index between control and experimental groups

Number Baseline 2months 3months
Control 59 0.4910,50 0.50£0.50 0,51%0,50 0,45+0,50
Experimental 61 0,5210,50 0,431+0,50* 0,39£0,49* 0.29%0.46**

* : Statistically significant from baseline at p{0.05

*: Statistically significant from 1month at p{0.05

" Statistically significant from 2Zmonths at p{0.05

* : Statistically significant from control group at p¢0.05
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Figure 2, Comparison of plaque index between control and experimental groups

Table 4, Comparison of bleeding index between control and experimental groups

Number Baseline 2months 3months
Control 59 0.40£0.49 0.38£0,49 0.30:0,46*
Experimental 61 0.401+0,49 0.33%0.47* 0.24£0.43*
* : Statistically significant from baseline at p{0.05
* * Statistically significant from 2months at p{0.05
* : Statistically significant from control group at p{0.05
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Figure 3, Comparison of bleeding index between control and experimental groups
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Table 5, Comparison of probing depth between control and experimental groups

Number Baseline 2months 3months
Control 59 251067 2.4710.63 2,42£0.62*
Experimental 61 2,411+0,64 2.31£0.60* 2.2840,55""

* @ Statistically significant from baseline at p£0,05
* & Statistically significant from 2months at p<0,05
* : Statistically significant from control group at p{0.05
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Figure 4, Comparison of probing depth between control and experimental groups

Table 6, Comparison of probing attachment level between control and experimental groups

Number Baseline 2months 3months
Control 59 2,54%0,70 2.5110.69 2.461+0,66*
Experimental 61 2.4610.70 2.361+0,66* 2.3210,62¢

* ¢ Statistically significant from baseline at p¢0,05
*  Statistically significant from 2months at p{0.05
* ¢ Statistically significant from control group at p{0.05
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Figure 5, Comparison of probing attachment level between control and experimental groups

172



5. F#AeE

Z7173A10) vEte 2704, 37hE 3o Aol A
t ATz {93 748 JeiL, 1Y
o W3] gl APFAN BF FATH R
Fro g AE JER OV di oM = 370 g
Ak o3 248 BYnh ZF23be) Blatel e 2
A, 37igelA 25 AT de2ary B4
12 0 & #-9]3 A4S B Y uHTable 6, Figure 5),

v. &8 9 2

FNEARE f718 54 AR F duiA Q1o
U 21 gt 71 distddE o7 7hA] 7o) loh
1% 78 A Ae] sle g e F)EAe] FAY
Rl 30| Bo(stacking) 7o) FEEA| E3HA
SIIL G F5E s, 7o) F2o] gAE
ohe Ba17) Qo o] AL F|EAN opufeviY &
ol o] Al AR A T AF 2 EHT|(FolR)
o} A3t stacking effect& FAJgHehaL o] Qlvt
43-44)

B AYoME 71EALY] St FH8-& o] 83l 7]
B4R R A%e] 7] A2 =W EHE B
71998 Ae) A, LG A7, AFE Holsd I
FATE AR

NG 2] SR A, 2eAge AT
A BE Z7)AA vE 19, 29, 399 SA
Ao 2 o3 #Aadtg e dxdd w3 48
oA {3 Aol & Bt} B3 X HA LM T
AP FAA SAH o2 foA¥ vl 4 E v
Walor Ade x|eko] vzl Hja) f24 de
Aol & BYh 181 XFd o], B AeE Bk
M T 2L ATE Bt 2y S8AFolM =
3o APEH dztolM FAEH 2jolE
Holz] gigir}, ol M ¥7kx] g syt A==
Aoz Heln}

olg]g A= 7|1BH o 8 A& NPAA &
Fhof) 7)1t A¥T x| ko] thRT X|ofr.T} 3K
B axbe} 7] 22 Al o &3t e AL

173

28 F Uk ol9} e Y EA= HA FZEF
F-x)2fo] Alzhe] w} At ARG Foll A
F3ARN Mg BEvke o3 A gA)gct
16,19-22 45)

2efo] gk 7] A2 FE At 28] 9
&), X&) o3t 7|A A e 287 vl o
g ¥ 2317] 93 o g Ax)A ¢} Xekse] 38t
2] A 24 ol =8S 71& ) o3 A
Z ¥ A AL 2 Chlorhexidine} Listerine©] )
o}, F 7HA Y A Aol 9428 3Rt EHE 7}
A1 e Ao AP Aot FEAE
A g oo x)okje] AHEAGA Y ArlA
T ikg-E o gn FAU FE FEE FA]
o] g AL A4S F2 FA|Y0Z o]
B33 glom x)of o] AMRA] BFE F7HAIZ
thal BFgiTeo),

19961 735o] A3k vpo] uwp=d Fuk F 2.3
d FEES 3 X o] dzTtof H|ste] XH)
A, A& AFA ZHE HE BHo|u, AFE
Hole FYAAIA FasHA ki 1999 /-5
< 7t gtey, 2, AojAlf, S| A E A
B AR dE-E gk X o] AR, XA,
AFg Ao, Ads7t F94 A #HATT ATk
BHATEO, o] 2§t Al E AR AT v 3 o
< HYrh

ol FA ofe] AR X X|ef 2|5 A9} X2
A 5=9] ZHa7t §94939A gyttt o] & Hillam%
Y Mankodi $520] B.a1§) e A7} x]&Y yAY
o] AT FHEAYF YAFR Ao g AZkdrt o
23k e P AT} X2 g Al gukAel Aoz w
ol=a#] gtr} 18} Shipman 599 A= A
st o X2 he FAE o|FAA g Bt
3L, Spolsky & TN AR A& ZHie}
bR R] Q= 22 7ol thslA Bt
olgfst A& Kol Xef ZHad A2g Z2Ho]
2 AXFA] & TR US5S & F ULk

1988\ Yankell'g-2 AH A Aol AAZ
2 TRk AgMTE gAZ Baslky
o9, 12t 1989 Netuschilo] A|QFsE X ej Al



vital staining W& 0]€-3F 19953 Mullallyd]] 2]
& Aol AgFohd 7 RN o3 "
FEE S Ak It Fgo) AP )
aPA ol FFFEE B3] Y8
Chlorhexidine¥}-2] H-8-& 38l Qoh7,

A28 B4E A%e B Sune B

3 AR oE 7] g E3AT1E Ao

Soke] Ae @R 2 gt AT d A
o2k BaRo 20T o] BE ETe)
F7HQ it FeadE diix} ks A7) o
AL gl o]2fg xjoke] k] WeF Ao
Azkeicy

oo A2 Kol 7|EAhg SHig X|eke 27
A&FE 2dsted A2 o g AR
2 Foe Ao g AtEHY o F 21 YB3 4
& SJIAE A& AFE-S WA ok s ake.
Ero] AAE Had o2 AR A7)k #
B0 Wa s Ao 2 Yhec

V. EE

7184 A28 27] X9 28 st o
& gokr 7] Y3, 7IEARS 3 X0k AET
O 7, FHIA e XS UxT O T Bl v)wa}
© Y ARE APt o3 e FE At

&Y A% BN 4y
Bastgen o
w27} dojxth

1 A2 A, A8 A
ToA FARH R o3
ZT9 HHN = FsHA
(p<o 05).

2. 25 o], B3 7 Hrlo A AT
A H—‘izi I A7t veRten dix
o MM E Fo5A v delwtrt
(p(0.05).

olde) A Kol B ATtoA AMEE 7| EA
Aok Ael 2t 27 2e o 2 Aol
FEI AC R AgHL)

174

=

1. Hugoson A, Laurell L, Lundgren D : Frequency
distribution of individuals aged 20-70 years
according to severity of periodontal disease
experience in 1973 & 1983, J Clin Periodontol
19(4): 227-232, 1992,

2, Robinson PJ : A prelude to periodontitis? ] Clin
Dent 6:41-45, 1995.

3. Tinanoff N : Progress regarding the use of stan-
nous fluoride clinical dentistry, J Clin Dent 6:37-
40, 1995,

4, Dorothy AP, Max OS : Plaque control, Clinical
Periodontology, 8th Edition, W.B. Saunders
Company 493-509, 1996,

5. 34, A4, B3, 24, AR, AE

ﬂ”i AEAA B A& G5l i ’éili 3
&9 23 g AFA83]A] 30 1 911-923,
2000,

AN, 2T AST, A S L Ao g
2320l A8 B A& G5 n| x| G o)
3k S, I‘HGP A5 28+3]A] 17:111-112, 1987,

Al dl&e) PR dE Yeo e 3

‘3\—’&4 Extol] theh 43A vl 2AL oig
A|F3}818) A 25(5):495, 1987,
. Mandel ID : Chemotherapeutic agents for con-

_,

trolling plaque and gingivitis, J Clin Periodontol
15: 488498, 1988.
9. Gjermo P, Rolla G : The Plaque inhibition effect
of chlorhexidine containing dentifrice, Scan J
Dent Res 79: 126-132, 1971,
Greenfield W, Cuchel SJ : The use of an oral

rinse and dentifrice as a system for reducing

10,

dental plaque, Compend contin Educ Dent
Supplement 5: 582-586, 1984,
11, Rotgans J, Hoogendoom H : The effect of tooth
brushing with a toothpaste containing amyloglu-
cosidase and glucose oxidase on plaque accu-

mulation and gingivitis, Caries Research 13: 144



12,

13,

14,

15,

16,

17.

18,

19.

20,

21,

149, 1979,

Saxton CA : The effect of dentifrice containing
zinc citrate and 2,4,4' trichloro-2'-hydroxy-
dipheny! ether, J Periodontol 9: 555-561, 1986,
npee, whel, oleg, AEH, AulY, B4,
0], 71 E-F: Triclosan®} Ursodesoxycholic
acid BiEA X A7 X1 &G 3tet A F A A
o m ) Gl B A7 U TR
2] 25(2): 199-206, 2001,

Goodson JM: Pharmacokinetic principles con-
trolling efficacy of oral therapy. ] Dent Res 68:
1625-1632, 1989,

Ciancio SG :Agents for the management of
plaque and gingivitis, J Dent Res 71 : 1450-1454,
1992,

Estafan D, Gultz J, Kaim JM, et al : Clinical effi-
ciency of herbal tooth paste, J Clin Periodontol
9(2): 31-33, 1998,

Mullally BH, James JA, Coulter WA, et al: The
efficacy of a herbal-based toothpaste on the
plaque and gingivitis, J Clin Periodontol 22(9) :
686-689, 1995,

Moran J, Addy M, Newcombe R : Comparison of
an herbal toothpaste with a fluoride toothpaste
on plaque and gingivitis, Clin Prev Dent 13(3) :
12-15, 1991,

Scheie A, A : Modes of action of currently known
chemical antiplaque agents other than chlorhexi-
dine. J Dent Res 68:1609-1616, 1989,

i3t oA, A&, ol E, olUA, BYF,
B8, Mjd, 7FH : NaF CPC [3529
% &9 22 e 7 A A 52
3 orastel 73 paid 2 Aope-AF o
i 3 A7 W FREA FIA
25(1): 51-59, 2001,

347, 74, d8e, 44, s L
o £F9Q FE80] F7HE A% A AT
2 Aol vl 9% I EEITRIA
25(4): 347-355, 2001,

175

22, A6d, g8, #UE, w71, AFE: 2t 3
SYPP F2ES T A I R WAE
A B B¢ A7, A AFHEIA
26(2): 542-556, 1996.

23, Yankell SL, Emling RC : Two month evaluation
of parodontax dentifrice, J Clin Dent 1(suppl.
A): 41-43, 1988,

24, Brandenberg G, Leibroch LG, Shuman R, Malette
WG, Qiugley H, Chitosan : A new topical hemo-
static agent for diffuse capillary bleeding in brain
tissue, Neurosurg 15: 9-13, 1984,

25. Kind GM, Bind SD, Staren ED, Templeton AJ,
Economou SG. Chitosan @ Evaluation of new
hemostatic agent, Curr Surg 47: 37-39, 1990,

26, Klokkevoid PR, Lew DS, Ellis DG, Bertolami CN
: Effect of chitosan on lingual hemostasis in rab-
bits, ] Oral Maxillofac Surg 49: 858-863, 1991,

27. Klokkevoid PR, Vandemark L, Kenney EB,
Bernard GW : Osteogenesis enhanced by chi-
tosan (Poly-N-acetyl Glucosaminoglycan) in
vitro, J Periodontol 67: 1170-1175, 1996.

28. Muzzarelli RA, Baldassarre M, Conti F, Ferrara P,
Biagini B : Biological activity of chitosan:
Ultrastructural study, Biomaterials 14:39-43, 1993

29, Sanford PA, Chitosan: Commercial uses and
potential applications, In : Skjak-Braek G,
Anthonsen T, Sanford P, eds, Chitin and
Chitosan, London: Elsevier Applied Science : 51-
70, 1989,

30, Aspinall GO : The polysaccaharides, Chitin and
Chitosan, New York : Academic Press Inc.2 :
3806, 1983,

31, Muzzarelli RA, Baldassarre M, Conti F, Ferrara P,
Biagini B : Biological activity of chitosan:
Ultrastructural study. Biomaterials 9:247-252,
1988,

32, Malette WG, Quigley H, Adickes ED : Chitin in
nature and technology. In: Muzzarelli R,
Jeuniaux C, Gooday GW, eds, Chitosan Effect



33.

34,

35.

36.

37.

38

39.

40,

41,

on nature and technology: New York: Plenum
Press : 435-442, 1986,

Minami S, Okamoto A, Matsuhashi A, et al :
Application of chitin and chitosan in animals, In:
Brine CJ, Sanford PA, Zikakis JP, ed, Chitin and
Chitosan, London: Elsevier Applied Science : 61-
69, 1992,

Allen GG, Altman LC, Bensinger RE, Ghosh DK,
Hirabayashi Y, Neogi AN. Biomedical applica-
tions of chitin and chitosan, In: Zikakis JP, ed,
Chitin, Chitosan and Related Enzymes, New
York: Academic Press, Inc :119-134, 1984,

Van der Lei B, Wildevuur ChRH, Improved heal-
ing of microvascular PTFE protheses by induc-
tion of a clot layer: An experimental study in
rats, Plast Reconst Surg 84 :960-968, 1989,
HAY, o8, F47, 214, AEH, A%
7|E4ke] AT AfrobE e vl g3t
tHEHx) -3 5}3] 31(4): 823-832, 2001,

Y, XER, ANE, 24, A, A5
WA FAAE AERNAN 7B 227 AR
fri= E3} T3] A] 30(4): 851-868,
2000,

Wang L Kher E, Wee A, Lim LY : Chitosan-algi-
nate PEC membrane as a wound dressing:
Assessment of incisional wound healing, J
Biomed Mater Res 63(5): 610-618, 2002,

G Ikinci, S Senel, H Akincibay, S Kas, S Ercis, CG
Wilson, AA Hincal : Effect of chitosan on a peri-
odontal pathogen Porphyromonas gingivalis: Int
J Pharm 235: 197-203, 2002,

Needleman IG, Martin GP, Smales FC :
Charaterization of bioadhesive for periodontal
and oral mucosal drug delivery: J Clin
Periodontol 25: 74-82, 1998,

Needleman IG, Smales FC, Martin GP : An inves-
tigation of bioadhesion for periodontal and oral
mucosal drug delivery: J Clin Periodontol 24:
394-400, 1997,

176

42,

43,

44,

45,

46,

47,

48,

49,

50

Staroniewicz Z, Ramisz A, Wojtasz-Pajak A,
Brzeski MM : Studies on antimicrobial and anti-
fungal activity of chitosan, In :Karnicki ZS,
Brezeski MM, Bykowski PJ, Wojtasz-Pajak
A(Eds.). Chitin world : 374-377, 1994,

Muzzarelli R, Tarsi R, Filippini O, Giovanetti E,
Biagini G, Veraldo PE : Antimicrobial properties
of N-carboxylybutyl chitosan, Antimicrob Agents
Chemother 34: 2019-2023, 1990,

Muzzarelli RA, Isolati A, Ferrero A, editors :
Chitosan membranes, Ion exchange and mem-
branes, Vol.1, Gorden and Breach : 193-196,
1974,

Renggli HH, The effect of Parodontax mouth
wash and its constituents on the microorganism
of subgingival plaque. J Clin Dent 1(suppl. A):
30-33, 1988,

Keijser JA, Verkade H, Timmerman MF, Van der
Weijden FA : Comparison of 2 commercially
available chlorhexidine mouthrinses, J
Periodontol 74(2):214-8, 2003,

Pan P, Barnett ML, Coelho J, Brogdon C,
Finnegan MB : Determination of the in situ bac-
terfal activity of an essential oil mouthrinse using
a vital stain method, J Clin Periodontol 27(4):
256-261, 2000,

Herrera D, Roldan S, Santacruz I, Santos S,
Masdevall M, Sanz : Differences in antimicrobial
activity of four commercial 0,12% chlorhexidine
mouthrinse formulations: an in vitro contact and
salivary bacterial counts study, J Clin Periodontol
30(4):307-314, 2003,

Charles CH, Sharma NC, Galustians HJ, Qagqish J,
McGuire JA, Vincent JW : Comparative efficacy
of an antiseptic mouthrinse and an
antiplaque/antigingivitis dentifrice, A six-month
clinical test, ] Am Dent Assoc 132(3) : 670-675,
2001.

FEY S 0 NG, DT, 482,



51.

52,

53.

54,

B, AFA 5 F AIAAZL L 2%
o] XFAg v FE. HFAFHI}IA
29(4): 737-749, 1999,

Hillam DG, Hull PS : The influence of experi-
mental gingivitis on plaque formation, J Clin
Periodontol 4(1): 56-61, 1977.

Mankodi S, Walker C, Conforti N, et al : Clinical
effect of a triclosan-containing dentifrice on
plaque and gingivitis: a six-month study, Clin
Prev Dent 14(6):4-10, 1992,

Shipman B, Cohen E, Kaslick RS : The effect of a
urea peroxidase gel on plaque deposits and gin-
gival status, J Periodontol 42: 283-285, 1971,
Spolsky VW, Bhatia HL, Forsythe A, Levin D :

177

55,

50.

57.

The effect of antimicrobial mouth wash on den-
tal plaque and gingivitis on young adult, J
Periodontol 46: 685690, 1975,

Yankell SL, Dolan MH, Emling RC : Laboratory
evaluation of an herbal sodium bicarbonate den-
tifrice, J Clin Dent 1: 6-8 1988,

Netuschil L, Reich E, Brecx M : Direct measure-
ment of the bacterial effect of chlorhexidine on
human dental plaque. J Clin Periodontol
16(8):484-488, 1989,

Sanz M, Fabregues S, Vallcorba N, Newman MG
: A six month clinical trial to evaluate the clinical
effects of a chlorhexidine-zinc based toothpaste
on gingivitis, ] Dent Res 69 :1112, 1990,



-Abstract-

Clinical Efficacy of Toothpaste Containing
Chitosan - Multicenter Study
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'Department of periodontology, College of dentistry, Yonsei University, Research Institute for
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3Department of periodontology, College of dentistry, Kyung Hee University

Many researches are being done to study the effect of toothpaste containing natural extracts, The aim of this
study was to evaluate the plaque control effect and therapeutic effect of toothpaste products containing chi-
tosan extract,

120 healthy subjects with gingivitis or early periodontitis were divided into two groups. Subjects in the exper-
imental group only used toothpaste containing chitosan and subjects in the control group used toothpaste
without chitosan, At first, subjects received scaling and tooth brushing instruction, Gingival index, bleeding
index, probing pocket depth, probing attachment level were scored at baseline, 2 months, and 3 months, and
plaque index were scored at baseline, ITmonth, 2months, 3months,

Gingival index of experimental group and control group at baseline, 2 months, and 3 months use were 0,71
10.66, 0.4910.55, 0.36+0.49 and 0.62%0.58, 0.51%0.52, 0.48%0.50 (mean+SD), respectively (statistically
significant different at p<0.05 ).

Plaque index of experimental group and control group at baseline, 1 month, 2 months, and 3 months were
0.52%0.50, 0,43%£0,50, 0.39£0.49, 0,2910,46 and 0.49%0,50, 0.50%0.50, 0.51+0,50, 0.45%0,50, respec-
tively (statistically significant different at p¢0,05 ).

Bleeding index of experimental group and control group were 0,4010,49, 0.33+0,47, 0.24%0,43 and 0,40
10,49, 0.3810.49, 0,300,406, respectively (statistically significant different at p{0,05 ).

Probing depth of experimental group and control group were 2,41+0,64, 2.3110.60, 2.284+0,55 and 2,51
10,67, 2.47£0.63, 2,42£0.62, respectively (statistically significant different at p<0.05 ),

Attachment level of experimental group and control group were, 2,46%0,70, 2.36+0.66, 2.32£0.62 and
2,54%0,70,2,51%0.69, 2,4610,66, respectively (statistically significant different at p{0,05 ),

From these finding, it can be concluded that toothpaste containing chitosan have better plaque control effect
and therapeutic effect on gingivitis and early periodontitis compared to conventional toothpastes,

Key words : toothpastes containing chitosan, antimicrobial effects, antiplaque effects
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