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ABSTRACT

Introduction: Mouthwashes are often prescribed in dentistry
for prevention and treatment of several oral conditions. In the
recent times the use of naturally occurring products what is
otherwise known as grandmothers remedy are used on a large
scale. This has now called for a newer age of mouth washes but
is the new age mouth washes at par with the gold standard or
even better than them this study investigates.

Aim: The aim of the present study was to compare the effect
of two broad categories of mouth washes namely chlorhexidine
and herbal mouth washes.

Materials and Methods: Eleven randomized control studies
were pooled in for the meta-analysis. The search was done
from the Pub Med Central listed studies with the use keywords

INTRODUCTION

A mouthwash is a medicated liquid which is held in the mouth and
swished by the action of perioral musculature to eliminate the oral
pathogens [1].

The earliest reports of usage of mouth rise are attributed to the
Indian and Chinese forms of medicine. It is also well documented
that Hippocrates recommended a mixture of salt, alum and vinegar
[2]. The Jewish solution in the name of Talmud, dating back about
1,800 years, recommended the use “dough water" and olive oil [3].
Greek physician Pedanius Dioscorides, formulated a mouthwash
mixture of decoct extracted from the olive tree leaves, milk, wine
and oil, pomegranate peelings, nutgalls and vinegar. This was how
ancient mouth washes were prepared using traditional methods
and herbs [4]. It was observed that in the 18" century urine served
as a key active ingredient due to the presence of ammonia that
rendered the oral cavity free from oral pathogens especially sulphur
producing organisms.

Since then a variety of herbal remedies are available triphala, tulsi
patra, jyestiamadh, neem, clove oil, pudina, ajwain, white oak
bark, horsetail herb, plantain leaf, aloe vera, organic echinacea
angustifolia root, myrrh gum, organic lobelia herb and seed, organic
peppermint leaf, wildcrafted goldenseal root, clove essential olil,
peppermint essential oil, tea tree essential oil [5]. Natives of the
America, North American and Mesoamerican cultures used Coptis
trifolia derivatives as mouthwashes [6]. Things changed after Anton
van Leeuwenhoek, discovered live bacterial organisms in the
deposits of his own teeth. He found that the organisms were viable
and that upon the action of brandy they lost the viability. He then
concluded that alcohol has the ability to render the viable organism
inactive [6]. The next breakthrough was obtained in 1960s when
Harald Loe demonstrated that a chlorhexidine compound could
prevent dental plaque build-up [7]. Since then commercial interest
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with Boolean operators (chlorhexidine, herbal, mouth wash,
randomized control trials). The fixed effects model was used
for analysis.

Results: This meta-analysis brings to light, the fact that a wide
range of newer herbal products are now available. As with
a plethora of herbal mouthwashes available it is the need of
the hour to validate their potential use and recommendation.
This study found that only two studies favor the use of herbal
products and four studies favor the use of chlorhexidine, of the
11 studies that were analyzed.

Conclusion: More studies are required under well controlled
circumstances to prove that herbal products can equate or
replace the ‘gold standard’ chlorhexidine. Herbal products are
heterogeneous in nature, their use should be advised only with
more scientific proof.

Keywords: Chlorhexidine, Plaque index, Randomized control trials

in mouthwashes has been intense and several newer products
claim effectiveness in reducing the build-up of dental plaque,
gingivitis and halitosis. The number of mouthwash variants in the
world has grown from 15 in 1970 to nearly about 113 in 2012
[8]. As the number increases the questions that frequently arise
is which one is better. Hence this study aimed to investigate the
effects of chlorhexidine and herbal mouth rinses on controlling
plague and gingivitis effectively.

MATERIALS AND METHODS

For this meta-analysis studies that were Randomized Clinical Trials
(RCTs) or controlled trials in healthy human subjects comparing
the effects of herbal mouth rinse and chlorhexidine on plaque
levels were included. There was no restriction on the amount
or percentage of the mouthwashes. The plaque levels in all the
included study were taken with one of the following indices Plaque
Index by Silness & Loe (1964) [9]. Plaque Index by Quigley &
Hein (1970) and its modification by Turesky S, Gilmore N D and
Glickman (1970) [10,11].

The search was done from the Pub Med Central listed studies
from 2003 to 2014 with the use of keywords with Boolean
operators during the month of May 2015 (chlorhexidine, herbal,
mouth wash, randomized control trials). Total 37 unique articles
were obtained from electronic database search (Pub Med Central).
Only 11 studies were pooled in for the meta-analysis [TableFig-1].
The other studies were not included as they were either in vitro
experiments or experiments done on laboratory animals. A few
studies had used microbial techniques to access the gingival and
plague parameters. The fixed effects model was used for analysis
when compared to the random effects model as the data was more
heterogeneous. Chi square was used to compute heterogeneity
based on the standard deviation and confidence levels of all the
selected studies.
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RESULTS

The meta-analysis done by the random effect models showed that
out of 11 studies that were analyzed four studies favor the use of
chlorhexidine in comparison with only two studies that favor the
effect of herbal extract [Table/Fig-1]. The rest of the five studies
remain neutral agreeing to the null hypothesis that there is no
difference in the effect of both the mouth washes [Table/Fig-2]
[12-22].
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Wolinsky et al., have examined the inhibitory effects of aqueous
extracts of neem, derived from the bark-containing sticks (neem
stick) of A. indica upon bacterial aggregation, growth, adhesion
to hydroxyapatite, and production of insoluble glucan, which may
affect in vitro plaque formation [24]. The neem stick extract had
excellent bacterial aggregation property as it inhibits the glucan
synthesis thus enabling the denaturation of proteins and ultimately
bacteria. These data suggest that neem stick extract can reduce

Chlorhexidine Extracts Herbal Extracts .
S.No Author Name Mean sp | TotalNo.of Study | = sD Total No. of Weight Meﬁ&?&ﬁ:;/:&e v
Subjects Study Subjects
1 Anirban Chatterjee et al.,[12] 0.9 0.66 15 1.1 0.48 15 0.30% -0.20 (-0.61, 0.21)
2 Bathini Chandrahas et al.,[13] 2.1 0.3 40 2.3 0.3 40 2.90% -0.20 (-0.38, -0.07)
3 Betul Rahman et al.,[14] 2.33 0.66 20 2.74 0.78 20 0.20% -0.41 (-0.86, 0.04)
4 Devanand Gupta et al.,[15] 2.1 0.57 36 2.49 0.46 36 0.90% -0.39 (-0.63, -0.15)
5 Harjit Kaur et al.,[16] 2.9 0.34 30 2.86 0.34 30 1.70% 0.04 (-0.13, 0.21)
6 Manasa Hosamane et al.,[17] 1.69 0.6 10 1.63 0.27 10 0.30% 0.06 (-0.35, 0.47)
7 Mayur Sudhakar at al.,[18] 1.65 0.13 120 1.25 0.1 120 57.40% 0.40 (0.37, 0.43)
8 Prashant R Shetty et al.,[19] 2.09 0.15 10 2.09 0.14 10 3.10% 0.00 (-0.13,0.13)
9 Rajendra Kumar Gupta et al.,[20] 3.1 0.25 100 3.14 0.29 100 8.80% -0.04 (-0.12, 0.04)
10 Ratika Sharma et al.,[21] 1.29 0.26 32 1.3 0.25 33 3.20% -0.01 (-0.13, 0.11)
11 Shivika Mehta et al.,[22] 1.06 0.1 20 1.05 0.06 35 21.30% 0.01(-0.04, 0.06)
Total 433 449 100% 0.22(0.20,0.24)

[Table/Fig-1]: The studies included for the analysis.

Heterogeneity: y? = 369.01, df=10 (p<0.00001); 12 =97%

Test for overall effect Z = 19.22 (p<0.00001)
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[Table/Fig-2]: Forrest plot using the fixed effects model for chlorhexidine and herbal

extracts.

DISCUSSION

The use of a particular genre of mouthwash continues to be a
debatable argument. In the recent times the use of herbal mouth
washes is on the rise due to the spread in the awareness of the
effect of complementary and alternative medicine. It is also due to
the much stronger belief that the alternative therapy is with less
side effects [2]. Research has shown that herbal components
or ingredients are varied with respect to composition chemical
structure. The marked products lacked labels furnishing detailed
history of the composition of the ingredients and it was also shown
that they were contaminated with other natural contaminants and
heavy metals making it suspicious for future use [23]. Though a
lot of products have been tried for herbal mouth rinses the ones
that have been successful are neem (Azadirachta indica) aloe vera
(Aloe perfoliata L. var. vera) and tea tree oil (Melaleuca alternifolia)
as shown in the meta-analysis [12-14, 22].

the streptococci to colonize on the surface of the tooth [24]. A.
indica extract has significantly reduced plaque index and bacterial
count as compared to positive controls (chlorhexidine 0.2%) [25].
Studies done by Gupta et al., shows that aloe vera mouth rinse
are equally effective in reducing gingivitis and plaque chlorhexidine
[20]. Study done by Rahman et al., supports the use of tea tree
oil which is an essential oil, as an anti-plague agent in comparison
with chlorhexidine [14]. Chlorhexidine as with other drugs is not
devoid of side effects, it includes increased staining of the natural
teeth and altered taste sensation associated with prolonged use
[26]. Though this meta-analysis supports the use of herbal mouth
rinses it should be taken into account that the side effects of
chlorhexidine are well documented but the same is not so in the
case of herbal mouth rinses. Hence it is warranted that further
studies need to be undertaken with a more emphasis on a gold
standard comparison against the preferred herbal products in
order to show the effectiveness and hence prove its merit. More
clinical trials are to be carried out to show the toxic effect of the
tested product.

CONCLUSION

The present study throws light on the fact that fewer documented
evidence is available for herbal studies. The present situation
supports the use of chlorhexidine which still complies with the
standards and hence still can be labeled as the ‘gold standard’.
The widespread usages of herbal products now need to be
advocated and prescribed only with substantial documented and
scientific studies. Hence more evidence pertaining to the usage
of herbal product need to done with more number of clinical
and randomized control trials on a larger scale to continue their
development and usage.
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