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ABSTRACT

Objectives: To determine the cytotoxicity of three commercial mouthrinses Klorhex, Andorex and
Tanflex on buccal epithelial cells using micronucleus (MN] test.

Materials and Methods: 28 patients with aged 16-24 undergone three mouthrinses’ application were
analyzed before and after one week exposure. Physiologic saline was used for the control group. The
MN incidence was scored in the buccal epithelial of each participants. The difference in pre- and post-
treatment after one week incidence of MN and plaque (Pl) and gingival indices (Gl) was compared by
non-parametric statistical tests.

Results: The micronuclei incidence increased in Klorhex, Tanflex and Andorex groups after expo-
sure to mouth rinses (P<.05). But when compared with the control group, there was not any difference
between Andorex and control group (P>.05). In the other study groups, MN incidence was significantly
increased after 7 days treatment (P<.05). Gl scores of all groups were decreased significantly (P<.05).
Pl scores were decreased only in the Klorhex group (P<.05).

Conclusions: Our primary findings support the presence of possible cytotoxic effects of the mouth-
rinses on gingival epithelial cells. (Eur J Dent 2007;2:80-85)
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INTRODUCTION

Mouthrinses are a common adjunct to me-
chanical hygiene measures to facilitate the control
of supragingival plaque, therefore dental caries
and gingivitis."® Chlorhexidine (CHX) is a bisbigu-
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anide antiseptic active against gram-positive and
gram-negative bacteria, facultative anaerobes
and aerobes, moulds, yeasts and viruses. Oral
CHX mouthrinses have been effective in decreas-
ing plaque formation and controlling gingivitis*®
and dental caries.®’ Its antibacterial activity arises
from its positive charge at physiological pH, which
produces nonspecific binding to the negatively-
charged membrane phospholipids of bacteria; this
causes an alteration in bacterial osmotic equilib-
rium, with potassium and phosphorus leakage.
As the CHX concentration increases, cytoplasmic
contents precipitate, triggering cell death. Several
studies have shown that CHX has toxic effects on a
variety of eukaryotic cells, with the presumed cy-
totoxicity mechanism being related to electrostat-
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ic resulting in inhibition of membrane-bound Na*-
K*-ATPase. Release of lysosomal enzymes into
the medium from rat peritoneal macrophages has
also been described by Knuuttila and Séderling®
and an increase in permeability to Ca? accompa-
nied by leakage of LDH, from human gingival cells
exposed to CHX by Babich et al.? This increased
cell permeability due to the high affinity of CHX for
negatively-charged organic radicals does not ap-
pear to be the only toxicity mechanism. It has been
reported that protein synthesis is also affected in
different degrees by CHX."'" More recently CHX
has been reported to inhibit the activities of two
types of matrix metalloproteinases (gelatinases A
and B] via a cation-chelating mechanism."

It is a potent chemotherapeutic agent against
Streptococcus mutans and dental caries. The ef-
fectiveness of chlorhexidine containing gels,
mouthwashes, and toothpastes in caries preven-
tion was confirmed by some researchers.’¥

Benzydamine HCL is a unique inflammatory
analgesic agent structurally unrelated to steroid
group, but also differs chemically from other non-
steroidal anti-inflammatory agents in that it is a
base rather than an acid. Similar to corticoste-
roids, it stabilizes the cell membrane preventing
the release of arachidonic acid, which initiates the
inflammatory process. In common with NSAID's,
Benzydamine inhibits cyclo-oxygenase, reducing
synthesis of prostaglandin and related substanc-
es.”

Biomarkers of genotoxicity can be used as in-
dicators of environmental carcinogen exposure.
Micronucleus (MN) formation has been shown to
be a reliable and sensitive biomarker for cyto-
genetic damage due to potential environmental
mutagens. Briefly, micronuclei are acentric chro-
mosome fragments or whole chromosomes left
behind during mitotic cellular division and appear
in the cytoplasm of interphase cells as small addi-
tional nuclei.”®" In light of the fact that over 90% of
cancers are of epithelial origin? the MN assay has
also been used in many epidemiological studies as
an effective indicator of chromosome damage in
exfoliated epithelial cells from lung, bladder, na-
sal and buccal cavity and cervix.?'"?

In the present study, our aim was to determine
the cytotoxicity of the mouthrinses Klorhex (0.2%
Chlorhexidine Gluconate), Andorex (0.15% Benzy-
damine HCL and 0.12% Chlorhexidine Gluconate)
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and Tanflex (0.15% Benzydamine HCL) on buccal
epithelial cells by MN test.

MATERIALS AND METHODS

The study population included 28 patients, 13
males and 15 females with aged 16-24 undergone
three mouthrinses” application were analyzed be-
fore and after one week exposure. DMFT (The pro-
portion of the number of teeth Decayed, Missing/
extracted or Filled) scores of patients were zero.
The patients had gingivitis as evidenced by multi-
ple sites with a probing depth of 3 mm or less and
without bone loss by radiographs. All participants
had not previously received non-surgical and sur-
gical periodontal therapy and were drawn from the
patients with gingivitis at the Department of Peri-
odontology. Subjects were medically healthy with
no relevant medical or pharmacotherapy history
that might influence the conduct of the study past
6 months and all of them were non-smokers and
were not alcohol consumers. It was important that
they had no caries or dental restorations; because
it is known that some dental materials increase
the frequency of micronuclei.? Therefore, the pa-
tients were chosen carefully among whose DMFT
scores were zero. The criteria of patient selection
were mentioned above and they were applied for
all patients in this study.

The informed consent was taken from each pa-
tient. The patients were classified as three equal
groups according to mouthrinses they used and
the age differences among groups were not sta-
tistically significant (P>.05).

All participants received primary phase of non-
surgical treatment including oral hygiene instruc-
tion and scaling. After the treatment, mouthrinses
were prescribed and the rinses were selected
randomly. During one week, the patients used the
prescribed mouthrinses rinsing twice a day. The
rinses were Klorhex (0.2% Chlorhexidine Gluco-
nate) (Drogsan, Turkeyl), Andorex (0.15% Benzy-
damine HCL and 0.12% Chlorhexidine Gluconate)
(Delta Vital, Turkey) and Tanflex (0.15% Benzyda-
mine HCL) (Abdi Ibrahim, Turkey). Physiologic sa-
line was used for the control group. At baseline and
after one week plaque index? (PI) (0=No plaque in
the gingival area, 1=A film of plaque adhering to
the free gingival margin, and adjacent area of the
tooth. The plaque may be recognized only by run-
ning a probe across the tooth surface, 2=Moderate
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accumulation of soft deposits within the gingival
pocket and on the gingival margin and/or adjacent
tooth surface that can be seen by the naked eye,
3=Abundance of soft matter within the gingival
margin and adjacent tooth surface) and gingival
index?® (Gl) (0=Normal gingiva, 1=Mild inflam-
mation, slight change in color, slight edema; no
bleeding on palpation, 2=Moderate inflammation,
redness, edema, and glazing; bleeding on probing,
3=Severe inflammation, marked redness and ede-
ma, ulcerations; tendency to spontaneous bleed-
ing) and MN incidence were recorded. Plaque and
gingival indices were scored from buccal, lingual,
mesial and distal points of each tooth.

Micronucleus test

The MN incidence was analyzed before and af-
ter one week three mouthrinses’ application. The
MN incidence was obtained in the buccal epithelial
cells of each participant. Epithelial cells collected
from oral mucosa were smeared on to clean mi-
croscope glass slides. The cells were fixed with
cold 100% methanol. The slides were aged at
37°C overnight and then stained with Giemsa and
screened and 3000 nucleated cells were analyzed
for the presence of MN at a final 100x magnifi-
cation for each participant. The cells harboring
micronucleus were recorded. Micronuclei were
identified as DNA-containing structures in the cy-
toplasm, separated form the main nucleus, and
of an area less than 1/3 of the area of the main
nucleus, non-refractivity, not touching and same

the color as the nucleus or lighter.?’?

Statistical analysis

The difference in the pre- and post-treat-
ment incidence of PI, GI and MN was compared
by Wilcoxon Signed Ranks Test. Changing of MN
incidence was calculated as percentage for each
group and compared with control by Oneway ANO-
VA and Tukey HSD tests. Statistical significance
was determined at P<.05.

RESULTS

The difference in the pre- and post-treatment
incidence of the MN, Gl and PI values of this study
at initial and the1t week are shown in Table 1. In
groups of mouthrinses, incidence of the MN was
increased. Gl scores were decreased significantly
in all groups (P<.05). There was no difference be-
tween pre- and post-treatment period in Pl scores
in Andorex and Tanflex groups (P>.05). In the third
group (Klorhex], Pl scores were decreased signifi-
cantly (P<.05).

The changing of MN incidence as percentage
for each group and comparing with control are
shown in Table 2. There was not any difference
between Andorex and control group (P>.05). In the
other study groups, MN incidence was significant-
ly increased after 7 days treatment of the mouth-
rinses (P<.05).

DISCUSSION

Increased frequency of micronucleated cells is

Table 1. The MN, Gl and Pl values (Mean*SD and WSR] of this study at initial and the 15t week (n=7).

. Pre-application Post-application WSR
Parameters Mouthrinses MeanSD Mean+SD P
Tanflex 2.29+0.49 7.14%1.86 0.018
MIN Andorex 5.71£6.32 9.00+£8.35 0.018
Klorhex 5.57£5.00 11.86+8.51 0.018
Control 1.50+1.2 2.00+1.85 NS
Tanflex 1.69£0.23 1.41%0.32 0.027
Andorex 1.59+0.32 1.10+0.15 0.018
Gl Klorhex 1.66£0.13 1.1740.17 0.018
Control 1.56+0.23 1.43+0.32 NS
Tanflex 1.13+0.24 1.04%0.11 NS
Andorex 1.41+0.39 1.17+0.37 NS
Pl Klorhex 1.41£0.30 0.9120.43 0.028
Control 1.15+0.23 1.11+0.04 NS

WSR: The statistical significance according to Wilcoxon Signed Ranks Test

NS: Not significant (P>.05)
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a biomarker of genotoxic effects that can reflect
exposure to agents with clastogenic and aneugen-
ic modes of action.?’ The micronucleus assay was
applied to verify the effects of the three mouth-
rinses’ treatment. The results of this study showed
that although the micronucleiincidence increased
in Klorhex, Tanflex and Andorex groups after ex-
posure to mouthrinses, the micronuclei incidence
of Klorhex and Tanflex groups increased, except
Andorex, when compared with the control group.
CHX is a chemical agent currently used as a
local antiseptic in daily clinical practice. The cy-
totoxicity of CHX has been assayed using cell
lines or primary cultures of mammalian cells.8"
Eren et al* evaluated the CHX with comet assay
(single cell gel electrophoresis, or SCGE) and sug-
gested that a statistical increase was observed in
the damaged buccal and blood cells after the CHX
application. They mentioned that detected DNA
damage after CHX use might be the indication of
an earlier effect, before DNA repair begins, and
could be reversible. Wilken et al®" determined the
in vitro cytotoxic effect of 0.2% chlorhexidine glu-
conate and 0.15% benzydamine-HCL and revealed
that all the human gingival fibroblasts exposed to
chlorhexidine gluconate and benzydamine-HCL
were immediately fixated onto the tissue culture
surfaces. They concluded that it should be as-
cribed to the activity of the active ingredients in
the mouthrinses and the relative cytotoxicity of the
active ingredients of all mouthrinses is very high
for human gingival fibroblasts. Various organisms
and genetic endpoints, including the gene muta-
tions as well as chromosomal damage in mam-
malian cells, comprise a test battery for analyz-
ing the mutagenic activity of a chemical.’2 Among
these assays, the micronucleus test in vitro is a

Table 2. Changing of MN incidence as percentage
for each group and comparing with control group.

Mean SD
Tanflex 214.3 69.0¢
Andorex  91.1 75.62°
Klorhex 164.4 120.10¢
Control 31.3 53.0°

2: P>.05 according to Oneway ANOVA and Tukey HSD tests.
®: P<.05 according to Oneway ANOVA and Tukey HSD tests.
¢: P<.05 according to Oneway ANOVA and Tukey HSD tests.
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multiple-endpoint test to indicate chromosomal
aberrations.®34 However, in literature there is not
a study that evaluates the cytotoxicity of neither
CHX nor benzydamine-HCL by MN test.

Although our main aim was not to compare
the measurements of plaque and/or gingivitis
between the mouthrinses, the approach clearly
revealed the expected result that CHX was signif-
icantly more effective at preventing the develop-
ment of plaque than the other two rinses. How-
ever, it might be doubtful whether CHX is still the
golden standard as mouthrinse for the prevention
of plaque formation and development of gingivi-
tis®%7 when considering its cytotoxicity on human
cells as shown in the present study.

CHX mouthrinses have been effective in de-
creasing plaque formation and controlling both
gingivitis®> and dental caries.®’ But, in this study
the patients were chosen carefully among whose
DMFT scores were zero, because it is known that
some dental materials increase the frequency of
micronuclei,?® and this could affect the results of
the study. Therefore, patient selection was one of
the most important parts of this study.

MN test that we have applied to buccal epithe-
lial cells of patients detects the possible cytotoxic
and/or mutagenic effects of some mouthrinses in
this tissue. This study suggests that the amount
of absorbed mouthrinses may have been sufficient
to induce MN frequencies in buccal epithelial
cells of patients even in the range of the biologi-
cal tolerance levels of these mouthrinses. But it
was strange that although there were differences
between both Klorhex and the control groups and
Tanflex and the control groups, there were not
any differences between Andorex and the con-
trol groups in our study. Hidalgo & Dominguez®®
showed that cytotoxicity mechanism could be pro-
duced in a time- and CHX concentration- depen-
dent manner. This reason can be contributed to
this result, as lowered concentration of CHX exists
in Andorex. In another point of view, the combina-
tions of CHX and Benzydamine HCL can lessen the
cytotoxicity of this mouthrinse. Although there is
not any study about the effects of this combina-
tion (Andorex) on cytotoxicity, Waaler et al* and
Barkvoll & Rolla®® noted that triclosan reduced
the toxicity of sodium lauryl sulphate while used
in combinations.

The exposure to cytotoxic and/or mutagenic
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factors, host factors, methods and scoring data
explain the 75% of total variance, with the larg-
est contribution attributable to laboratory meth-
ods.* Regarding the host factors, Bonassi et al*
suggested that the large majority data showed a
higher MN frequency in females and a uniform
increase in MN frequencies with age in both gen-
ders, an increase that is especially steep after 40
years of age. In our study, we could not find any
differences in genders and all study subjects were
young people, therefore we could not find also any
differences in age.

It is common in Turkey to prescribe mouth-
rinses to the patients who suffer from periodontal
diseases by the clinicians. Mouthrinses are widely
utilized in daily oral and dental hygiene to control
plaque.“” Patients should be alerted that mechan-
ical plaque control is more important than chemi-
cal plaque control and warned about improper use
of these products. The findings support only the
prescription of agents or products with the highest
proven clinical indication.

The short-term effects of mouthrinses were
evaluated in this study. More detailed further
studies of the long-term effects of mouthrinses
are needed.

CONCLUSIONS

In conclusion, our findings with the micro-
nucleus test to indicate chromosomal mutations
add valuable information to complete the overall
elucidation of the cytotoxic activity of some mouth-
rinses. The formation of micronuclei to various
extents by these chemicals was occurred in the
present investigation.
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