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INTRODUCTION

It is now well recognized that dental plague is a ma]or factor in the initiation and
development of gingival disease. %

New knowledge on the development, structure and chemistry of‘ dental plaque
suggests that they consist mainly of bacteria and bacterial products, 912119

Accordingly, prevention and inhibition of dental plague may possibly be achiev-
ed by either controlling the oral flora to a degree where colonization on the teeth
does not occur or by direct antibacterial action on the tooth surfaces.

There has been a constant search for agents which would inhibit dental plaque
10rmatlon 1)8)4)5)8)9)10)14) 15)21) 22)28)

Among many anti-plaque agenté, chlorhexidine was chosen as the active agent
of the mouthwash because of its broad effect on bacteria and yeasts, its low toxicity
and wide-spread use in clinical medicine. :

Furthermore, this chemical compound was reported to have a marked affinity
for tooth enamel and significantly reduce bacterial colonization on tooth surfaces.

In addition, chlorhexidine gluconate was found very effective in reducing early
calculus formation on Mylar strips.®

Lée (1970) reported that a mouthrinse containing O 2 per cent Chlorhexidine gl-
uconate effectively prevented plaque formation and that a topical application of a

2 per cent sloution inhibited the formation of dental plague completely. **

The purpose of present investigation was to determine the effect of chlorhexidine

hydrochloride rinsing solution and its lozenge on the formation of dental plaque
in man.

MATERIAL AND METHOD

40 male dental students with clean teeth and healthy gingiva, 23 to 27 years of
age, were selected in this study.
Prior to each experimental period all subjects had their teeth scaled and polished.
They were then examined until dental plaque index scores approached zero.
All active oral hygiene procedures were stopped and the students randemly assi-
gned to one of the following groups.
Mouth rinsing group:
group le--e.- 10 students rinsed with 15ml of a 0.2 per cent aqueous solution of
chlorhexidine hydrochloride * (pH : 6. 5) for one minute twice a day
(at 10 a.m. and 10 p. m. ) for 7 days. ;
Zroup 2eeeeeeees 10 students rinsed with 15ml of a placebo solution (pH :6.8) for.
one minute twice a day (at 10 a. m.Zand 10 p.m.) for 7 days.
The rinsing solution was dispensed daily in plastic capped bottle containing 30ml
of liquid. '

*Imperial Chemical Industries, Macclesfield, U.K.
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Mouth lozenge group:
group 3----- consisted of 10 students treated with 10mg chlorhexidine hydrochl-
oride mouth lozenges for 5 minutes 3 times a day for 7 days.
group 4------ consisted of 10 students treated with placebo mouth lozenges for 5
minutes 3 times a day for 7 days.
During the experimental period all subjects were refrained from brushing their
. teeth. i A

On the day of 1,3, 5, and 7 all subjects were evaluated for the amount of dental
plaque that had accumulated on their teeth and intra-oral photographs were taken
to observe clinical changes.

To visualize the accumulated dental plaque, both bucco-labial and lingual surfaces of
the entire natural dentition except the third molars were painted with a Malachite
green disclosing solution.

The amount and extent of plaque accumulation were estimated by using a modi-
fication of the method of Quigley and Hein.®

Plaque scoring criteria were defined as follows:

0-evees no stained plaque on the tooth surface.

1ee-eee approximately one sixth of the surface covered with stained plaque.
Deveees approximately one quarter of the surface covered with stained plaque.
SIPRPES approximately one third of the surface covered with stained plague.
4oeeees more than one third of the surface covered with stained -plaque.

In all groups the plaque indices were recorded by one examiner.

The effect of chlorhexidine hydrochloride in both rinsing solution and mouth
lozenge could be ascertained by statistically comparing the mean plaque score of
_the placebo group and experimental group.

RESULTS

Mouth rinsing.

Two daily rinses of 0.2 per cent chlorhexidine hydrochloride resulted in inhib-
ition of dental plaque effectively and no gingival changes occurred.

As shown in table I, on the third day there was a 72 per cent reduction in the

Table I. Per cent reduction of dental plaque scores after 1-, 3-, 5-, and 7 day use of a
mouth rinse containing 0.2% chlorhexidine hydrochloride.

Day after treatment Control group Experimental group | Percent reduction l P value
Ist 20.1+5.8 64+3.7 / 70.2 <0.001
3rd 110,424, 4 36.44+10.2 72.3 <0.001
5th 170.2+12.2 34.1410.9 80.0 <0. 001
7th 193.9+8.1 34.2413.6 82.4 J <0.001

* Fach value presents mean plaque scores == S.D.

#* Number of subjects in each group is 10. )
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formation of dental plaque in the experimental group compared with the placebo group.

On the 7th day, there was more than 80% decrease of dental plaque scores in
<hlorhexidine rinsing group compared with the placebo group.

On the 5th day, a vellow-brown stain was initially observed on the dorsum of
the tongue in some students of chlorhexidine rinsing group. On day 7 some discol-
oration of the teeth occurred in a few sﬁudents of exp’erimental group. '

The subjects of the control group did not exhibit any stain or discoloration.

Mouth lozenge.

The daily administration of 30mg chlorhexidine hydrochloride mouth lozenges al-
so inhibited the formation of dental plaque. As noted in table I, there was a 74
per cent reduction of plaque scores in chlorhexidine lozenge group compared with
placebo group on day 3.

On day 7 there was only 56 per cent reduction in plaque formation in the exper-
imental group compared with the control group.

Table . Per cent reduction of dental plaque scores after 1-, 3-, 5-, and 7 day use of a
chlorhexidine hydrochloride mouth lozenges (30mg/day).

Day after treatmenti control group f experimental group { percent Reduction ! P value
Ist 26.1£12.2 a 3.0+1.8 o 88.4 <0. 001
3rd 111.6:£9.7 28.8416.1 74.1 <0. 001
5th 162.8:15.0 71.1410.4 56.3 <0.001
7th 191.5%12.2 82.6-8.3 56.8 . <0.001

* Each value presents mean plaque scores # S.D.
* Number of Subjects in each group is 10.

On the 6th day a few students of chlorhexidine lozenge group exhibited some
yellowish stain on their tongue.

No other specific changes in teeth, gingiva and oral mucosa were observed in
all subjects.

DISCUSSION

Published reports have indicated that chlorhexidine is highly efficacious in prev-
enting dental plaque formation DN,

Lbe and Rindom Schiott reported that two daily mouthrinses with 0.2 per cent.
:chlorhexidine gluconate inhibited the plaque formation almost completely. 12®

Cangro and Picozzi also reported that a mouthrinse containing 0.1 per cent
chlorhexidine gluconate showed a highly significant reduction in early calculus
deposits,

Turesky et al. * found that only adhesive antibacterial chemical such as chlorhex-
idine formed antimicrobial films which inhibited plaque formation. ;

In the present study, the effect of a 0.2 per cent chlorhexidine hydrochloride
rinsing solution showed a highly significant reduction in plaque formation.
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Especially, on the 7th day after two daily rinses with chlorhexidine hydrochloride
the per cent reduction of plaque scores was more than 80 per cent.

Loe et al. reported that all tooth surfaces became plaque-free on the 6th day
after 2 daily rinses with 0.2 per cent chlorhexidine gluconate, 101219

This higher effect of chlorhexidine gluconate compared with its hydrochloride,
may be explained by the difference in solubility,

Chlorhexidine forms salts of relatively low solubility in water with chloride .

In chlorhexidine rinsing group, the per cent reduction of dental plaque on day 5
and day 7 was markedly higher than that of day I and day 3.

This increased inhibitory effect on day 7 indicates that even already formed pla-
que deposits can be removed by the repeated mouthrinses. ®

Loe found that chlorhexidine adsorbed to hydroxyapatite and tooth surfaces.'?

He suggested that chlorhexidine might be adsorbed to the dental plaque and pel-
licle surfaces during a mouthrinse, and that chlorhexidine reservoirs were formed
at these locatidns, producing a long lasting effect.

The adsorbed chlorhexidine is released from tooth surfaces when the concentra-
tion of this substance in the environment decreases.

On the other hand, the results with chlorhexidine hydrochloride mouth lozenge
was not so significant in reducing dental plaque formation compared ,with rinsing
solution, although there was a high percent reduction in early plaque formation
{on day 1 and day 3). ‘

This earlier marked reduction in chlorhexidine lozenge group may be related to
the frictional effect which was resulted in melting the mouth lozenges in the oral
cavity. 7

In mouth lozenge group, it -seemed to be very difficult to make the chlorhexidine
reach all tooth surfaces. ' ;

In the present study, the higher inhibitory effect of chlorhexidine rinsing solution
compared with its lozenge could be due to the difference in concentration used in
this experiment, or that more chlorhexidine is incorporated into the enamel or
‘plaque during mouth rinsing.

SUMMARY

An experimental study was done in 40 male dental students to investigate the
effect of chlorhexidine hydrochloride rinsing solution and its lozenge on the forma-
tion of dental plaque in man.

The results obtained are summarized as follows:

1) A mouth rinse containing 0.2% chlorhexidine hydrochloride was highly effec-

tive in Jnhlbltmg dental plaque formation.

2) The effect of a chlorhexidine mouth lozenge also showed a significant reduc-

tion in early dental plaque formation.
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3) 0.2% chlorhexidine hydrochloride rinsing solution appeared to be more effec-

tive in inhibiting dental plaque formation than its lozenge.
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=EXPLANATION OF FIGURES =

<Fig. 1> <Fig. 2>
Fig. 1 and Fig. 2: Clinical photograph of teeth in placebo rinsing (Fig. 1) and chlorhex-
idine rinsing subject (Fig.42) on day 7.

<Fig. 3> . <Fig. 4>
Fig. 3 and Fig. 4:Clinical photograph of teeth in placebo lozenge subject (Fig. 3) and
chlorhexidine lozenge subject (Fig. 4) on day 7.
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