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ABSTRACT

Background: The main stay of primary and secondary prevention of periodontal diseases has been
the control of supra gingival plaque. Acceptable plaque control by mechanical means is difficult to
achieve by most individuals, so mouth rinses represent one form of attack on oral microbes and the
malodor. Chlorhexidine (CHX) is a broad-spectrum antimicrobial agent known to cause damage
to the cell membrane of microorganisms and at higher concentrations causes precipitation and
coagulation of the proteins in the cytoplasm of the exposed microbes. The aim of this study is to
evaluate and compare the efficacy of 0.12% and 0.2% concentration of CHX gluconate clinically
as well as microbiologically.

Materials and Methods: The single blind placebo controlled randomized study design comprising
of 75 males with an age between 25 years and 50 years were selected from out-patient Department
of Periodontics. The subjects were randomly divided into five groups. After baseline clinical and
microbiological examination, the groups were subjected to mechanical plaque control with or
without mouthwashes containing various concentrations of CHX and placebo. After 90 days the
data pertaining to clinical and microbiological parameters were compared to the baseline data so
as to compare the efficacy of different concentrations of mouthwashes.

Results: The results achieved with the use of 0.2% and 0.12% concentrations of CHX were
comparable; taking into consideration of various clinical and microbiological parameters.
Conclusion: The study recommends the use of low concentration of (0.12%) CHX for better
patient compliance with the optimum clinical results
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INTRODUCTION

Epidemiological studies like experimental gingivitis
in human beings!! and clinical research studies
have concluded that plaque is the etiological factor
in gingival inflammation and has been found to be
associated with the initiation and progression of
periodontal diseases. On the basis that plaque-induced
gingivitis precedes periodontitis®™ the main stay of
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primary and secondary prevention of periodontal
diseases is the control of supra gingival plaque.

As an acceptable plaque control by mechanical means
is difficult to achieve by most individuals, mouth
rinses represent one form of attack on oral microbes
and the malodor. They have come a long way from
preventing oral malodor to reducing the oral microbial
load. The first reference to mouth rinsing around
2700 B.C. is credited to Chinese medicine literature
for treatment of diseases of the gums by rinsing with
urine of a child. We have come a long way since
then to the use of chlorhexidine (CHX) now for over
three decades. CHX is a broad-spectrum antimicrobial
agent with effect on gram positive and gram-negative
bacteria as well as on fungi and some viruses.?! CHX
in vitro studies have shown to cause damage to the
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cell membrane and low molecular weight molecules
escape from the microorganisms while CHX at higher
concentrations is known to cause precipitation and
coagulation of the proteins in the cytoplasm of the
exposed microbes.

Different concentrations of CHX have been used by
various workers with varying degrees of success.
Initially, CHX gluconate 0.2% was introduced as an
antiplaque mouth rinse followed by CHX gluconate
0.12% mouth rinse since 1986. Though, the first
clinically effective mouth rinse i.e., the 0.2% CHX
gluconate is still the most commonly used, but studies
have confirmed that 0.12% CHX gluconate has an
equal therapeutic benefit at a lower concentration
leading to decreased salivary bacterial load by 97%.1

The rationale for lowering the concentration of
CHX was to reduce the side-effects such as tooth
staining, mucosal erosion, and taste disturbance while
maintaining the comparable therapeutic effect.

Though various studies® have been conducted in
the past to assess clinically the effectiveness of
commercially available CHX gluconate concentrations
ie., 0.2% and 0.12% on control of plaque and
gingivitis but much of the literature eludes their effect
on Porphyromonas sps earlier referred to as anaerobic
black pigmented bacteria’s (BPBs), which form an
integral constituent of subgingival bacterial plaque.
The aim of this study is to evaluate and compare the
efficacy of 0.12% and 0.2% concentration of CHX
gluconate clinically as well as microbiologically.

MATERIALS AND METHODS

Seventy five subjects were selected amongst the
patients attending the Out-patient Department of
Armed Forces Medical College, Pune, India. The
subjects were ascertained to be in good general health
without any systemic disease. None of the patients
selected had received antibiotics, steroids or oral
prophylaxis for at least 6 months prior to the start of
the study. No female patients were included. Seventy
five males with an age between 25 years and 50 years
having a set of twenty two or more teeth with the
probing depth (PD) < 4 mm; clinical attachment
loss < 3 mm at minimum ten teeth with the presence
of bleeding on probing and willingness to comply
were included. All the subjects had a high standard of
oral hygiene and gingival health. They were free from
any unusual oral lesions, were not allergic to CHX,
and were without any prosthesis.

The design of the study was a single blind placebo
controlled randomized study. After selection of the
subjects, the informed consent was taken from all the
patients.

Clinical examination

Clinical measurements and microbiological samples
were collected from the selected sites and recorded in
a predesigned performa. The sampling sites selected
were in the mandibular molar region with the visible
clinical signs of inflammation and PD. At baseline
and 90 days, the examination of clinical parameters
included, the Gingival index score (GI), Plaque index
score (PI) and PD.

Rather than averaging several measurements around
each individual tooth, GI and PI were recorded by
modified technique. The gingival inflammation and
plaque accumulation were recorded at the individual
sample site only similarly one reading was taken for
PD at sampling location.

Microbiological examination

The plaque samples were collected from the sample
sites, which had overt signs of gingivitis with pocket
depth of 4 mm at baseline and after 90 days.

After removal of supra gingival and subgingival
plaque, samples were obtained using a sterile Gracey
curette. Immediately upon obtaining the sample the tip
of the curette was transferred to 0.2 ml of %™ Ringer’s
solution. The contents of the curette were dislodged
into the vial containing solution by agitating the tip of
the curette. The test tube was sealed with cotton plug
and labeled with specific number as per the sample’s
subjects and sent to the Department of Microbiology
for culture.

The plaque samples collected were vortexed in a
cyclomixer after which 10 pul of mixed specimen
was inoculated by the micropipette on the following
culture medias; (a) blood agar, (b) chocolate
agar, (c) kanamycin, vancomycin laked blood, (d)
stryptic soy agar, (e) neomycin blood agar with
Hemin, and Vitamin K.

After culturing the samples into selective media,
the culture plates were incubated in the anaerobic
cabinet [Figure 1], with 90% N,, 10% CO, at 37°C
for 72 h. After 72 h, the culture plates were removed
and examined for the presence of colonies. Since,
longer time is taken by the anerobics for growth the
plates were inoculated and reexamined after 48 h.
The best growth of colonies in any of the media’s
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was taken into account. The colonies were counted as
colony forming units per milliliters (cfus/ml).

Grouping

After the initial recording of clinical parameters and

collection of microbial samples, the subjects were

randomly divided into Groups A, B, C, D, and E;

consisting of 15 subjects in each group as under.

Group A: Supra gingival scaling with administration
of 0.2% CHX (10 ml)

Group B: Supra gingival scaling with administration
of 0.12% CHX (15 ml)

Group C: Supra gingival scaling with administration
of mouth rinse identical in composition but
without CHX gluconate

Group D: Supra gingival and subgingival scaling with
administration of 0.12% CHX (15ml)

Group E: Only supra gingival and subgingival scaling
with no administration of any mouthwashes.

Complete plaque removal was assessed using the
disclosing solution in all the subjects. The subjects
were assessed every week to ascertain that they were
following instructions. After 90 days, the same clinical
examinations were carried out and microbiological
samples were taken for culture in the same way as that
during the baseline examination. The 3 months and
the baseline difference of clinical and microbiological
parameters were analyzed, compared in between the

groups.

RESULTS

All the clinical and microbiological parameters at
the baseline were subjected to the statistical analysis
as showed by ‘f value (ANOVA) of 0.10, 0.06, 0.0
and 0.12 thereby showing a non-significant result.
Therefore, the groups were randomly selected with no
baseline distinctions.

Figure 1: Anaerobic chamber

Clinical parameters

In Group A and B, a statistically significant reduction
of GI, PI and PD have been assessed, when compared
in between the values of baseline to that of 90 days
[Table 1]. Group C hardly showed any reduction of GI,
PIL, and PD (1.57 to 1.54, 1.49 to 1.44 and 4.00 to 3.76
respectively, which are statistically non-significant).
The GI value for Group D showed statistically
significant reduction from 1.56 to 0.27, PI value with
86.57% reduction and PD from 4 to 2.06, showing the
effectiveness of subgingival scaling with root planing.
Study subject Group D where highly significant
reduction of all clinical parameters (GI, PI and PD).

Inter group comparison in between Group A and B
study samples showed statistical difference when
compared to Group C with a °f value of 7.65.
Group A was compared to Group D and E with ‘f
value of 4.54 and 2.08 respectively. While comparing
the PI, Group A and B didn’t show any statistically
significant difference with ‘> value of 1.26 whereas
comparing it with Group C showed a ‘f value of
4.38 which is highly significant. The Group A was
compared with Group D and E and the ‘/’ values were
4.25 and 2.49 respectively [Table 2].

Individuals with supra gingival scaling and root
planing along with the mouthwash showed a PI value
with 86.57% reduction. Subjects under Group E

Table 1: Comparison of clinical parameters of group
A, B, C, D and E (baseline and 90 days)

Group Base line 90 days t % reduction
Mean SD Mean SD
Gingival index score?
A 1.68 0.4 0.84 025 8.28"* 46.8
B 158 025 078 025 9.05"* 50.6
C 157 038 154 0.39 1.43\8 1.9
D 1.56 0.27 027 021 16.01* 82.69
E 157 038 056 042 9.20** 64.33
Plague index score®
A 1.50 040 090 0.14 5.00** 40.0
B 1.49 042 066 028 6.60* 55.7
C 1.49 039 144 032 1.52N8 3.35
D 1.49 042 0.20 0.18 12.12*** 86.57
E 144 034 046 019 11.71* 68.05
Probing depth®

A 4.0 0.0 3.70 0.36 3.15™ 7.5
B 4.0 0.0 356 0.37 4.51** 11.0
C 4.0 0.0 3.76  0.65 1.38N 6.0
D 4.0 0.0 2.06 0.32 23.37*** 48.5
E 4.0 0.0 246 0.30 20.00*** 38.5

aANOVA: 0.10", PANOVA: 0.06"%, SANOVA: 0.0, ***P<0.001, Highly
significant. **P<0.01, Significant. *P<0.05, Significant, NS: Not significant
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Table 2: Comparison of differences between baseline
and 90 days among various groups A, B,C,Dand E

Group A B C D
Gingival index score

A - -

B 0.47N8 - - -

C 7.65%* 8.39** - -

D 4.54** 4.12% 14.99*** -

E 2.08* 2.06* 8.70** 2.1

Plaque index score

A - - -

B 1.26MS - - -

C 4.38"* 5.95"* - -

D 4.25*** 2.83*** 11.05** -

E 2.49* 0.97" 10.20*** 2.36*

Probing depth

A - - - -

B 0.98Ns - - -

C 0.34N8 1.03% - -

D 12.96™** 11.84*** 9.07*** -

E 10.09*** 8.90" 7.03"* 3.54*

***P<0.001, Highly significant, **P<0.01, Significant, *P<0.05 Significant,
NS: Not significant

also showed similar trend of reduction of PI from
1.44 (SD-0.34) to 0.46 (SD-0.19) [Table 1].

Intergroup comparison of PD between Groups A
and B hardly showed any statistically significant
difference. When Group A was compared with
Groups D and E respectively, the °f values were
12.96 and 10.09 [Table 2], thereby showing a marked
reduction in the PD.

Microbiological findings

Subgingival plaque samples obtained at baseline
level showed no marked variation amongst various
clinical groups (f = 0.12), while looking for
Porphyromonas species with black pigmentation
pertaining to the samples of Groups A and B.
The samples pertaining to Groups A and B after

intervention showed a reduction of 64.35%
and 58.7% respectively while the intergroup
comparison showed no significant difference

between them [Table 3]. Group C did not show
any change on microbial population at 90 days
interval [Figures 2 and 3]. Drastic reduction in
colony forming units of 97% and 68% could
be seen in Groups D [Figures 4 and 5], and E
respectively. The placebo Group C when compared
to all the other groups showed a highly significant
difference (P < 0.001) [Table 3]. Group D showed
significant difference when compared to Groups A
and B.
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Figure 2: Growth of colonies of BPB’s (porphyromas) at
baseline (Group C)
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Figure 4: Growth of colonies of BPB’s (porphyromas) at
baseline (Group D)

DISCUSSION

The clinical parameters at baseline level of all the
groups showed no significant differences which
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(porphyromas) after 90 days (Group D)

Table 3: CFUs/ml of BPBs intergroup comparison

Group A B C D
Group A - -

Group B 0.87Ns -

Group C 5.09*** 4.94** -

Group D 2.07* 2.24* 5.46™**

Group E 0.06Ns 0.85N8 4.54* 2.09*

***P<0.001, Highly significant, **P<0.01, Significant, *P<0.05, Significant,
NS: Not significant; CFUs/ml: Colony forming units per millilitres; BPBs:
Black pigmented bacteria’s

clearly point to the random selection of the individuals
in various groups. Root surfaces once debrided again
repopulate with the pathogenic microbial species
in 2-6 months’ time,® with an average of 12 weeks
interval. However, results obtained at 90 days
suggested a steep fall in the microbial population
of Porphyromonas sps as well as showed great
improvements in the clinical parameters; which may
be attributed to the actions of mouthwashes, involved
in the study.

Effectiveness of 0.2% on 0.12% CHX in reducing
the clinical parameters were proved to be identical in
the current study, which is parallel to one of Segreto
et al.,"" while using the lower concentration of CHX
is more recommendable and the same has been shown
by studies by Jenkins et al.® and Greenstein et al.l”!

The local side-effects of CHX are dose dependent,!'®!!]
and concentration dependent,!'*?) which supports the
finding of the present study. Moreover, adsorption of
monolayer formed by low concentration CHX is more
stable than the multilayered high concentration over
the microbial cell wall.l'*!

The usefulness of mouth rinses cannot be ruled out,
when compared using the various clinical as well
as microbiological parameters on Groups A and B.

with the placebo Group C where the mouthwash was
almost similar in ingredients less the active CHX part
was used. However, higher concentration of CHX did
not provide any substantial advantage for both the
clinical and microbiological parameters in the present
study, which is similar to that by Mendieta et al.'¥

The involvement of additional parameter of
acceptability of mouthwashes also goes in favor
of lower concentration of CHX. Hence, a better
compliance can be anticipated while using less
concentration of CHX mouthwash.

The most common side-effects associated with the
CHX gluconate oral rinse are: (1) An increase in
staining of the teeth and other oral surfaces; (2) an
increase in calculus formation; and (3) an alteration in
taste perception, though this symptom can be reversed
by the ceasing its use.

Ten ml of 0.2% CHX mouthwash carries 20 mg of
active CHX while comparing the larger quantity
of 15 ml of 0.12% CHX. Therefore, following
the principles of medicine that the drug would
always be optimally effective when its efficacy is
balanced against the local side-effects and the user’s
acceptability.

Looking at the gathered data and information’s,
Groups D and E undoubtedly showed the best results
in comparison to other groups. It can be easily
explained being due to proper meticulous local
debridement consisting of scaling and root planing
reduction at the sites. But in order to keep a check
on bacterial recolonisation, additional adjuncts have
a tremendous utility in clinical practice, and the use
of mouthwash seems to be the simplest and easiest
way. Moreover, the lower concentration of CHX
showed maximum acceptability amongst the users.
Therefore, this study recommends the use of 0.12%
CHX gluconate mouthrinse over and above the proper
debridement procedure.

The Porphyromonas sps are the established microbial
indicators to the prognosis of periodontal disease.l'”
Results obtained after local debridement in Group E
are still inferior to the similar procedure employed
in Group D which can be attributed to the sustained
effect of CHX 0.12% over the repopulations of sites
by periodontopathogens.

The limitation of this study is the identification
of specific types of bacterial response to CHX at
different concentrations. Although the culture of
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bacteria is the gold standard and recent advances in
DNA hybridization techniques, Polymerase chain
reaction will help in both qualitative and quantitative
estimation of bacteria. Secondly, the long-term effect
of CHX in checking the response of bacteria has not
been studied. Studies of large samples with prolonged
duration will definitely help in establishing the
adjunctive role of mouthwash in periodontal therapy.

CONCLUSION

The mouth rinses enhance the efficacy of plaque
control when used as supplements to mechanical oral
hygiene procedures. Thorough debridement consisting
of meticulous root planing forms the basis of
management in periodontal diseases. Therefore, it can
be concluded at this juncture that using an additional
adjunct like CHX helps to keep the pathogenic
microbial population under check.

The Porphyromonas sps which form the important
part of the periodontopathogens causing rapid loss of
periodontal structures no doubt can be made to limit
their advancement with the use of lower concentration
of CHX as an adjunct to meticulous root planing.

It has been seen that the efficacy of 0.2% CHX
(10 ml) and 0.12% CHX (15 ml) are similar, though,
the side-effects of 0.12% CHX are less due to the
lesser concentration of CHX and it has been noted
that the patient compliance is better with 0.12% CHX.
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