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-
SUMMARY
The study evaluated the antibacterial and anti-inflammatory efficacy, domiciliary oral hygiene, of a mouthrinse contain-
ing Tea Tree Oil (TTO) comparing it with two mouthrinses containing chlorhexidine 0,12% respectively and essential oils,
and a placebo.
Materials and methods. A pilot study, randomized 4 x 4, controlled, cross-over, double-blind. 16 subjects with gingivitis
(7 males and 9 females) aged 21-37 years, were randomly divided into four groups based on mouthwash that had to be
used for domiciliary oral hygiene: mouthwash with essential oils, mouthwash with chlorhexidine 0,12 %, mouthwash con-
tainig tea tree oil and mouthwash placebo.
Clinical evaluation was performed by: Full Mouth Plaque Score (FMPS), Full Mouth Bleeding Score (FMBS), Gingival In-
dex (Gl), discolorations, language examination and alteration of taste. The data were recorded before and 2 weeks after
treatment.
Results. Statistical analysis shows that treatments with tea tree oil, essential oils and chlorhexidine are effective. Com-
paring treatments should be noted that the tea tree oil gives a greater improvement in the Gl and FMBS, while it is the
least effective in the control of bacterial plaque.
Conclusion. Although further studies are needed, the anti-inflammatory properties of the mouthwash made from TTO would
seem to be a valuable non-toxic adjunct in the management of gingivitis.
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The effectiveness of chemical agents is extremely
variable and their action is mainly preventive
rather than therapeutic. Most of them, in fact, in-
hibit the development of plaque and of gingival in-
flammation but it is a limited effect, or at least

= Introduction

Experimental clinical studies in human have
shown that, with the removal of bacterial plaque in

subjects with gingivitis, you get a complete reso-
lution of inflammation and restitutio ad integrum
tissue (1-3).

Furthermore, as an integral part of the supporting
therapy after periodontal treatment, the efficient
plaque control can stop the progression and recur-
rence of pathology (4-6).

The rational mechanical removal of the plaque
daily appears to be the only practical means for a
long-term improvement of oral hygiene, although
it may be flanked by a chemical control (5-7).
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slow. Currently there are several antimicrobial on
the market, but the need to identify products with-
out the side effects of synthetic drugs, is directing
research towards natural remedies.

= Tea tree oil

Tea Tree Oil (TTO) is the essential oil derived
from the distillation of the leaves of Melaleuca
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alternifolia. The tree belongs to the Myrtaceae
family and contains about 230 species, almost
all native of Australia. The Melaleuca name
comes from greek melas, black, and leukos,
white, from the contrast between the dark green
of leaves and the white bark. Defined by Abo-
rigines as ‘the most versatile healer of nature’,
Melaleuca oil is used since ancient times; its tra-
ditional use has recently been validated by sci-
entific research. In fact, numerous studies, in
medical field, have reported its powerful antimi-
crobial activity (8). The first studies date back to
the late nineteenth century: Belaiche mentioned
it in 1895 as a remedy against Candida (8).

Currently, the TTO is among the few essential
oils to be contextually embedded in the 7* Euro-

pean Pharmacopoeia and, simultaneously, is in-
cluded in a monograph by the European Medi-
cine Agency (EMA) that has recognized its tra-
ditional use and published its monograph (9)
foreseeing the traditional use in products found
herbalist’s shop and pharmacies (10). In 2006,
some Australian microbiologists took stock of
the situation on the properties and uses of oil of
Melaleuca alternifolia and have condensed their
impressions on the prestigious Clinical Microbi-
ology Reviews (8).

The phyto components characterizing the TTO
are monoterpenes and alcohol-monoterpenic.
The international standard ISO 4730 sets maxi-
mum and/or minimum for 14 oil components (11)
(Table 1) and requires two distinctive compo-

Table 1 - Composition of tea tree oil.
Composition (%)
S S ISO 4730 range® Tyt
: = composition
™~ | | Terpinen-4-ol =30°¢ 40.1
OV | y-Terpinene 10-28 23.0
E‘ a-Terpinene 5-13 10.4
1.8-Cineole =154 51
Q| | Terpinolene 1.5-5 3.1
p-Cymene 0.5-12 2.9
a-Pinene 1-6 2.6
a-Terpineol 1.5-8 24
Aromadendrene Trace—7 15
o0-Cadinene Trace—8 1.3
Limonene 0.54 1.0
Sabinene Trace-3.5 0.2
Globulol Trace—3 0.2
Viridiflorol Trace—1.5 0.1
@ 10S 4730, International Organization for Standardization standard no. 4730
(from reference 89).
® From reference 25.
< No upper limit is set, although 489 has been proposed.
4 No lower limit is set.
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Figure 1
Terpinol-4.

Figure 2
1-8 Cineol.

nents: the terpinol-4 and 1,8-cineol (Figures 1, 2).
The terpinol must have a minimum content of
30% and a maximum and the cineole a content of
15% in order to obtain a good therapeutic activity
and a very low irritative action at the skin level.
The composition of TTO can greatly vary during
storage, with increased levels of cineol, increase
and decrease of terpinol (12). It’s insoluble in
water and soluble in two volumes of ethanol
85% at 20° C.

Biological properties

The TTO has been shown to have a number of
therapeutic properties including anti-inflamma-
tory activity (13-15). However, it is best known
for its antimicrobial activity against a broad
spectrum of microorganisms, including oral
ones, for example Staphylococcus aureus and
some viruses, including herpes simplex virus
and flu viruses.

The TTO also has potent antifungal activity (16)
and has also been successfully used as a topical
agent for wound infections (17). Of all the prop-
erties claimed for the TTO, its antimicrobial ac-
tivity has received more attention. Penfold pub-
lished the first results on the antimicrobial activ-
ities of the TTO in a series of documents in 1920
and 1930 (18).
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The antimicrobial activity of Melaleuca oil was
compared with carbolic acid, or phenol, the gold
standard of that time with a Rideal-Walker Coef-
ficient test known as (RW), and the result was
that the activity of the TTO was 11 times more
active (18). Accordingly the TTO was promoted
as a therapeutic agent.

In the medical field excellent properties are at-
tributed to the essential oil: anti-inflammatory,
antiseptic, immunostimulating and soothing, an-
tibacterial, antifungal, healing, antiviral and fun-
gicidal, apart from a slight numbing action.

In vitro studies have determined that the MIC
(minimum inhibitory concentration) and MBC
(minimum bactericidal concentration) of TTO
range is from 0.003 to 2.0% (v/v). While most of
the bacteria are sensitive to the TTO in concen-
trations of 1.0% or less, MIC above 2% have
been reported for organisms such as staphylo-
cocci and micrococci diners, Enterococcus fae-
calis and Pseudomonas aeruginosa (19, 20).
The studies indicate that various oral bacteria
are sensitive, suggesting that the TTO and/or
components can be used in products for oral hy-
giene and in maintaining oral hygiene (16). The
TTO, the a-terpineol and the terpinene-4-ol
prove to have antibacterial activity against the
growth of S. aureus and E. coli at a concentra-
tion about 0.78%. Terpinene-4-ol seems to have
the most potent activity (21).

Studies carried out in the last decade have shown
that TTO striking a series of immune responses,
both in vitro and in vivo. For example, the solu-
ble components in water of TTO can inhibit the
production of lipopolysaccharide induced by in-
flammatory mediators which Tumor Necrosis
Factor (TNF), interleukin-1 (IL-1), IL-10 and
prostaglandin E2 (22).

Saxer et al. (23) have shown that the ‘action of
the main components of TTO, 1,8-cineol and ter-
pinen-4-ol, as well as lead to a reduction in in-
flammation of the oral tissues, also means less
plaque formation’ as reported by Takarada et al.,
which demonstrated that TTO is able to inhibit
the adhesion of S. mutans and Porphyromonas
gingivalis (24).

Therefore, the TTO can have a role in the treat-
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ment of gingivitis and oral candidiasis (24-26)
and there are also some preliminary evidences
to suggest the reduction of levels of different
compounds associated with bad breath (27).

Oral toxicity

TTO may be toxic if ingested, as evidenced by
studies with animals and human cases of poison-
ing.

Accidental poisonings after ingestion of an over-
dose, 10-25 ml, have shown that the Melaleuca
alternifolia causes depression of the central
nervous system and muscle weakness (28, 29).
In all cases, the patients responded to supportive
therapy; the symptoms usually resolved within
36 hours, with no apparent sequelae. There are
no human deaths due to TTO reported in the lit-
erature.

Interaction with other medicinal products and
other forms of interaction haven’t been reported.
Safety has not been established during pregnan-
cy and lactation. In the absence of sufficient da-

ta, the use during pregnancy and lactation is not
recommended.

= Materials and methods

The aim of this study is to compare the antibac-
terial and anti-inflammatory efficacy, in domi-
ciliary oral hygiene, of a mouthwash containing
Tea Tree Oil (TTO) with two mouthwashes con-
taining respectively chlorhexidine 0,12% and es-
sential oils.

Design of the study (Figure 3)

A pilot study, randomized 4x4, controlled,
cross-over, double-blind.

The study has been realized according with the
ethical standards established in the Declaration
of Helsinki and the informed consent gotten by
all the participants before their enlistment to the
study.

Figure 3
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The allocation concealment has been gotten
through seal opaque closed envelopes, open im-
mediately after the treatment of scaling and pol-
ishing.

To eliminate the possible subjective error of
evaluation, the study has been conducted in dou-
ble blind.

After the treatment of professional oral hygiene,
the patients have been divided in 4 groups in
base to the mouthwash that you/they had to use
for the domiciliary oral hygiene:

Treatment 1: mouthwash with essential oils,
composed by thymol, menthol, eucalyptol,
limonene, fluoride of sodium, zinc and xilitolo.
Treatment 2: mouthwash with chlorhexidine
0.12%.

Treatment 3: mouthwash of Tea Tree Oil (TTO)
(Tebodont, DrWild and Co AG, Switzerland)
(22, 30-32). Solution to 1,5% of tea tree oil.
Treatment 4: mouthwash placebo, prepared di-
luting in 2 liters of water 100 mls of dye to feed,
of red color, coloring containing E122, preserva-
tive E211, proofreader of acidity E260.

Selection of subjects

The study included 16 patients, 7 males and 9 fe-
males, aged 21-37 years, selected from among
people affected by gingivitis related to Operative
Unit of Odontostomatology “Fra G.B. Orsenigo
Hospital St. Pietro”, Rome, directed by Profes-
sor Marco Gargari.

Inclusion criteria

They included patients aged 18 -70 years with

the presence of:

- At least 20 teeth, to exclusion of 3rd molars

- PSR with values of 1 or 2

- PPD <3 mm

- Lack of periodontitis and orthodontic appli-
ances

- No known allergy to any of the components
of mouthwashes.
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Exclusion criteria

They excluded subjects from the study who ex-

hibited the following characteristics:

- Last 6 months < periodontal treatment

- Patients with systemic diseases that may af-
fect the therapy such as: diabetes mellitus, tu-
mors, metabolic bone diseases, disorders that
affect the healing, radiations, immunosup-
pressive diseases and anticoagulant therapies

- Presence of orthodontic appliances

- Patients with periodontal disease PPD > 3
mm

- 6 months taking antibiotics <

- Taking 3 months < anti-inflammatory

- Assumption of cortisone

- Pregnant or taking contraceptive hormones

- Patients with mental or physical limitations
that may restrict oral hygiene at home

- The lack of consent to the study.

The smoke was reported, but it was not a criteri-
on for exclusion.

Clinical parameters for effectiveness evaluation:

- Full Mouth Plaque Score (FMPS)

- Full Mouth Bleeding Score (FMBS)

- Gingival Index (GI)

- Discolouring: 4 areas were considered for
each tooth, buccal, oral, mesial and distal, the
evaluation used a dichotomous method, pres-
ence/absence. The average value of tooth dis-
coloration was shown as a percentage.

- Exam language: was examined the back of
the tongue, using gauze to grasp the tip, giv-
ing 4 values:

0 - no visible patina on the dorsum of the
tongue

1 - presence of patina on the posterior third
of the back of the tongue

2 - presence of patina all over the back of the
tongue, which do not cover the mucosal
color

3 - presence of patina all over the back of the
tongue, thick masking the mucosa of the
tongue.
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Clinical stage

Each patient was treated by the same operator,

who used for every patient the same tools for the

duration of all therapy.

Oral hygiene program: the patient has not

changed the method of hygiene at home though

uncorrect.

Non-surgical treatment: clinicians study partici-

pants have been operating independently of one

another respecting a chronological sequence.

Ist visit: made from 1° Clinical operator.

In first visit is collected on specific card:

- Medical history

- Informed consent

- Photo Status

- Gingival Index (GI)

- Full mouth plaque score (FMPS)

- Full mouth bleeding score (FMBS).

» Instrumental treatment: carried out by the
2nd Clinical operator
Consisting of supragingival scaling with ul-
trasounds (EMS, inset A) and Scaler LM 301-
302 and 311-312; curette Langer LM 1-2,3-4,
5-6; Polishing with synthetic fiber brush and
prophy paste Cleanic of Kerr.

» Photo Status, after the session of oral hygiene

* Delivery of mouthwash: after treatment of
professional hygiene through a sealed enve-
lope, the 2° operator gave the patient the
mouthwash that had to use home hygiene

* Revaluation to 2 weeks: made from 1° the op-
erator choosing the timing which was dictat-
ed by the historical study of Loe of 1965 (2).
They were again collected GI values, FMPS,
FMBS, and status of photography, evaluated
any alteration on hard and soft oral tissues
(discolouring, status of lingual papillae, etc.)
and to patient requested to evaluate the
mouthwash using a special assessment scale
(VAS).

= Results

The clinical data collected during the first visit
(TO) of the subjects of the various groups, are
collected in Table 2 below:

All of the patients showed a significant accumu-
lation of plaque, as evidenced by the FMPS, de-
spite they having reported to regularly use the

Table 2 - Data at TO.
Patient Gl FMPS % FMBS %
Group 1- OILS 1 1.3 81 33
2 1.4 62.5 37
3 1.3 88 34
4 1.2 69 30
Group 2- CLX 1 1.3 66 36
2 1.7 85 61
3 1.8 80 78
4 1.1 63 24
Group 3-TTO 1 1.8 100 69
2 1.6 73 54
3 2 100 77
4 1.7 65 60
Group 4 - Placebo 1 1.6 68 64
2 1.6 55 63
3 1.7 88 60
4 1.4 82 45
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toothbrush, 3 times a day, and dental floss or in-
terdental cleaner, for interproximal hygiene, 1
time per day. FMPS values are considerably
higher than the threshold value, 20%, considered
compatible with periodontal health.

FMBS, index values of active inflammation, are
above the threshold, 20% (30). Gingival index, GI,
allows to assess the degree of gingival inflamma-
tion in relation to morphological parameters of
color, shape and texture. The examinees had a
clinical picture consistent, values describe in fact
in almost all subjects a mild inflammation (Figure
4).

After sitting professional hygiene to patients are
asked to keep the same professional hygiene
methods to not determine a further variable, in-
tegrating them with the use of mouthwash as-
signed, for 2 weeks. At the end of that period, all
patients were reassessed.

The new data collected at T1, have been com-
pared with those at TO in Table 3.

The GI values, FMPS and FMBS are shown in
the graph (Figure 5).

Comparing the data you can see an improve-

ment, in the three indices considered, in all 4

groups (Figure 6).

In detail:

GI (Figure 7):

- Essential oils, the mean changes from 1.3, at
TO, at 1.05, T1, with an absolute improve-
ment of 0.25

- Clx, from 1,475, TO, to 1.15 at T1, with an
absolute improvement 0325

- TTO, from 1,575, TO, to 1,425 in T1, with an
improvement of 0.4

- Placebo, from 1,775, a TO, to 1,375 to T1,
with an absolute improvement of 0.15

FMPS (Figure 8):

- Essential oils, the average percentage value
changes from 75.12, TO, T1, 32, with an ab-
solute improvement of 43,125

- Clx, from 73.5, a TO, at 43.5 at T1, with an
improvement of 30

- TTO, from 73.25, a TO, to 39.75 to T1, with
an absolute improvement of 28.5

- Placebo, from 84.5, a TO, 56 to T1, with an
absolute improvement of 33.5

FMBS (Figure 9):

Mediea TO

MGl WFMPS MFMBS
84,5
75,125 73,5 73,25
= 65
58
49,75
33,5

13 1,475 1,778 1,575
pe - - -

Figure 4
Average values at TO.
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Table 3 - Data at TO and T1.
TO T
Patient Gl FMPS % FMBS % Gl FMPS % FMBS % Discolo- Tongue Taste
rations %
Group 1-OILS 1 1.3 81 33 0.7 28 12 7 1 No
2 1.4 62.5 37 1.3 49 31 0.4 3 No
3 1.3 88 34 1.2 14 18 0.8 1 No
4 1.2 69 30 1 37 18 0.4 2 No
Group 2- CLX 1 1.3 66 36 0.9 39 14 7 0 No
2 1.7 85 61 1.3 78 32 10 3 Yes
3 1.8 80 78 1.5 52 56 19 3 No
4 1.1 63 24 0.9 5 10 24 3 Yes i
Group 3- TTO 1 1.8 100 69 1.5 79 48 16 2 No
2 1.6 73 54 1.2 19 19 4.5 1 No
3 2 100 77 15 72 47 6 2 No
4 1.7 65 60 1.3 54 32 3 2 No
Group 4- 1 1.6 68 64 1.5 37 50 0.6 2 No
Placebo 2 1.6 55 63 1.4 43 40 0 3 No
3 1.7 88 60 15 51 51 17 2 No
4 1.4 82 45 1.3 28 30 0.4 3 No
H . .
Mediea T1 Miglioramento assoluto da
Gl WFMPS HFMBS T0aT1
56
WGl WFMPS B FMBS
43,5
- 36,5 39,75 @42,75
32 43,125
¢ 30 285285 P
7 175 em
13,75 ' 15,25
1,05 1,15 1,37 1,425 0,25 032 04 0,15
—= a - < :
oli CLX 170 Placebo 0li CLX TT0 Placebo
Figure 5 Figure 6
Average values at T1. Absolute improvement.

- Essential oils, the average percentage value
changes from 33.5, TO, T1, 19.75, improving
overall 13.75

- Clx, from 49.75, a TO, to 28 at T1, with ab-
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solute improvement of 21.75

TTO, 58, a TO, to 42.75 to T1, with an ab-
solute improvement of 28.5

Placebo, from 65, TO, to 36.5 in T1, with an
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Progressione del Gl

HT0 MTL Mguadagnoassoluto

Oli CLX 170

Placeho

Figure 7
Progression of Gl.

Progressione del FMPS

MT0 MT1 Wguadagnoassoluto

84,5
75,125 735 73,25

43,125 35 39,75
30 85 335

= .

Qli CLX 70

Placeho

Figure 8
Progression of FMPS.

Progressione del FMBS

MT0 MTL Mguadagnoassoluto

65
58

49,75
42,75

335 6,5
38 285

DR 21,75 15,25

13,75

0li CLX TT0 Placebo

Figure 9
Progression of FMBS.

Miglioramento percentuale
mediodaTOaTl

mGl WFMPS WFMBS

57,4
1104 40814371 43,84 45,73
' 33,72
19,23 22,03 22,53 26,29
9,52
Oli CLX TT0 Placebo

Figure 10
Percentage improvement.

absolute improvement of 15.25.
Analyzing the percentage improvement of 4 and
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mouthwash (Figure 10), it should be noted that
the major improvement of the GI occurred in the
group of TTO, 22.53, followed by CLX, 22.03,
and from essential oils, 19.23; the placebo in-
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Discromie e patina in media
aTl

Lipatina Mdiscromie

Placebo

Figure 11
Discoloration and tongue coating.

stead shows lower values. These results remain in
the FMBS, with TTO 43.84, CLX 43.71, essential
oils 41.04 and placebo 26.29.

The FMPS instead shows follow a different
course: the greater percentage improvement is
evident in the Group of essential oils, 57.4, fol-
lowed by placebo, 45.73, CLX 40.81 and finally
TTO with 33.72.

The analysis of the tongue coating and dis-
colourings (Figure 11) shows that, while there is
no significant difference in the quality and quan-
tity of coating between the components of the 4
groups, the use of chlorhexidine determines after
15 days, the appearance of discoloration on the
tooth surfaces, as well as documented in the lit-
erature (Figure 11).

Figures 12 and 13 show images of a patient at TO
and T1, before and after treatment with mouth-
wash based CLX.

Mouthwash based CLX is the only one to deter-
mine alteration of taste, in 50% of subjects in the
respective group.

= Discussion and conclusions

Gingivitis is a very common disease and affects
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Figure 12-13
Images of a patient at TO and T1, before and after treatment
with mouthwash based CLX.

a wide range of population. At the same time, the
increasing “social” value of the mouth, has led
to a boom of the production of products, syn-
thetic or natural, can facilitate the attainment of
the objective.

Such a wide range of products requires that den-
tal workers, dentists and dental hygienists are
able to give precise information to patients on
the selection and use of chemical principals.
This study aimed to demonstrate the efficacy of
a new mouthwash, Tebodont, based on essential
oil of Melaleuca alternifolia, in the control of
bacterial plaque and inflammatory response,
cause and expression of gingivitis.

The tested product formulation, according to the
instructions of the manufacturer, would provide
an antimicrobial and anti-inflammatory effect.
The data obtained, despite the small amount of
sample, suggest a more effectiveness in the
treatment of gingivitis. The effectiveness of the
mouthwash seems to act not so much through as
an antibacterial action, rather in the reduction of
the inflammatory response and the bleeding.
The analysis of data on the other hand, reveals
extremely discordant values: while GI and
FMBS seem to have a homogeneous trend, the
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FMPS deviates significantly to the point that
there seems not to be correlation between cause
and effect.

The proposed work is to be considered a pilot
study given the small sample size; however, the
values, in all their inconsistency, give a glimpse
of the therapeutic possibilities of the product
tested.

To obtain more statistically significant data it
would be important to conduct further studies
with a larger sample, and a follow-up of at least
six months to determine the full action of
Tebodont.
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