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Abstract:

Acne is one of the most inflammatory conditions or chronic diseases that affects the skin. The bacteria S. aureus
is able to aggravate it because it is easy to multiply, and can be found in acneic secretion. Thus, it is necessary
to seek appropriate antibacterial treatment for the clinical presentation. To combat it it is important to carry
out local asphyxiation by selecting the best treatment based on the type of skin and the severity of the acne
presented. Topical treatments are indicated in mild and moderate forms, or the adjuncts to systemic therapies in
lesions plus serious.The attention to treatments that use the resources of therapeutic use to combat infectious
diseases based on complementary or alternative therapies, especially in cases of bacterial resistance.In the
present study, they were reviewed in the literature on the action of essential oils of Melaleuca alternifolia and
the extract of Propolis treatment of acne and proof of them the antibacterials on Staphylococcus aureus in
experimental tests, by means of antibiograms, measuring the inhibition halos that as two services institutes on a
bacteria in plates of samples, that demonstrate results that prove like antibacterial actions in the
microorganism in analysis.

The oil of Melaleuca and the extract of Propolis, presenting a potentiating action when in association. For a
proper application on acneic skin, it is suggested an in vivo test performance.

Materials and Methods: The experiment was carried out in the Clinical Analysis Laboratory of Universidade
Paulista on the Tatuapé campus.The research was carried out in order to seek experimental proof of the
antibacterial action of Melaleuca alternifolia (Tea Tree) essential oil and Propolis extract separately and in
combination on the Gram-positive bacteria Staphylococcus aureus.

Results: After 48 hours in the incubator, bacterial growth was observed on all plates. From then on, the
inhibition halos and results were observed through precise measurements (Antibiogram). It can be seen that the
two culture media produced with Melaleuca alternifolia essential oil, both experiments one and two, obtained
the same result, that is, both inhibited an average of 0.26 cm of the S. aureus bacterial colony. In the culture
medium with the Propolis extract, the inhibition halo was only 0.02 cm different when compared to that of
Melaleuca, that is, the extract inhibited 0.24 cm of halo. The concentration of Melaleuca oil together with the
propolis extract obtained a potentiating result, with a growth inhibition of 0.46 cm, proving the effectiveness of
the combination of these two natural substances in the same antibiogram sample. The antibiotic gentamicin
used for comparisons, on the other hand, presented an average of 0.81 cm of inhibition halo.

Conclusion: It was concluded that Staphylococcus aureus was suitable for the evaluation of natural substances,
since it was successfully cultivated. The evaluation of the essential oil of Melaleuca alternifolia and the extract
of Propolis indicated antibacterial action, however, both demonstrated potentiating effects on the colony when
associated.In vivo studies of the association in anti-acne formulations are suggested to improve these natural
substances in the appropriate application on the skin conditioned to the treatment, defining the correct dosage.
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I. Introduction
Acne is one of the chronic inflammatory conditions/diseases that most affects the skin (CORREA;
SILVA; OLIVEIRA 2010; DEUSCHLE et al., 2015). It can be chronically inflammatory, affecting the
polysebaceous follicle, and is of genetic, hormonal and/or multifactorial origin. Taking medications, factors
such as stress and an inappropriate diet can aggravate the condition (DEUSCHLE et al., 2015). The signs
commonly begin to appear in adolescence; it is believed to have an incidence of 85% among young people aged
12 to 24 (RODRIGUES NETO et al., 2015). It affects both sexes, being normally more severe in men during
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adolescence (UDA; WANCZINSKI, 2008) but more persistent in women (FIGUEIREDO et al., 2011a).
Staphylococci are responsible for causing or aggravating several diseases, including acne (TEDESCO et al.,
2014). As resistance (superbacteria) of human and animal pathogens has increased, in recent years the demand
for natural antibacterial substances has increased (SILVA; MEJIA, 2015). Since the skin is an attractive,
accessible and penetrable route for administering substances, this route of administration shows benefits such as
systemic effect and ease of vectorization exclusively to the affected area when topical use is desired (BACCOLI
et al., 2015).

Melaleuca alternifolia oil is a topical alternative widely used in the treatment of acne. On the skin, it
plays an important role in reducing the inflammatory process of an infected wound, acting as a natural
antibiotic, being bactericidal and bacteriostatic, with antiseptic, analgesic and healing action, among others
(TEDESCO et al., 2014).

Propolis is an efficient natural antibiotic, rich in vitamins and minerals (MACHADO et al., 2012).
Having antioxidant action, it helps in the healing process of wounds due to the presence of flavonoids
(MATSUCHITA; MATSUCHITA, 2014).

In this study, the efficacy of the pure essential oil (without dilution) of Melaleuca alternifolia (Tea
Tree) and the Propolis extract as natural antibacterials were analyzed through antibiograms, with the antibiotic
gentamicin as a comparison for the analysis, aiming at its actions on the Gram-positive bacterial pathogens
Staphylococcus aureus.

II. Material And Methods
The experiment was carried out in the Clinical Analysis laboratory of Universidade Paulista on the
Tatuapé campus.
The research was carried out in order to seek experimental proof of the antibacterial action of
Melaleuca alternifolia (Tea Tree) essential oil and Propolis extract separately and in combination on the Gram-
positive bacteria Staphylococcus aureus

The following materials were used to perform the antibiogram:

- Melaleuca alternifolia essential oil (bottle with dropper) from the BioEsséncia® brand, batch number 161113
and Propolis extract (bottle with dropper) from the Smells® brand, batch number: SC 17222
- Antibiotic Gentamicin

- Staphylococcus aureus bacteria

- Two-hole punch

- Filter papers

- Test tubes

- Petri dishes

- Mueller Hinton agar

- Sterile swab

- Tweezers

- Beaker

- Tips

- Autoclave

- Laminar flow hood

The S. aureus bacteria was stored in the refrigerator at 8°C in the laboratory. The natural products were
obtained through physical purchase and stored under the due care described on the labels. The extract was kept
in a cool, humid place and the essential oil was not exposed to heat, light or humidity as recommended.

The essential oil of Melaleuca alternifolia was not diluted, but applied pure to the Mueller Hinton Agar
culture medium, while the Propolis extract was diluted in cereal alcohol with a minimum dry extract of 11%.
Both were used as found commercially, with their original manufacturing aspects and within the specified
expiration date.

The antibiotic gentamicin, which was stored in the laboratory refrigerator, was chosen as a means of
comparison between the natural substances for performing the antibiogram, in which the inhibition halo was
verified and compared.

Procedure methodology
Antibiogram
All materials used in the preparation of the antibiogram were autoclaved at 121°C for 40 minutes.
After autoclaving, in the laminar flow hood, 30 drops (1.5 ml) of Melaleuca alternifolia essential oil
were dripped into a test tube, 30 drops (1.5 ml) of propolis extract into another tube, and 30 drops of Melaleuca
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essential oil and propolis extract were dripped into the third. Using tweezers, the discs were transferred to the
test tubes, impregnating at least 4 or more discs in each tube. Staphylococcus aureus bacteria were seeded in a
zigzag pattern using a sterile swab on the 6 plates containing Mueller Hinton Agar culture medium. After
inoculation, triplicates impregnated with Melaleuca alternifolia essential oil and 1 disc impregnated with
gentamicin were added to the first and second plates, creating a reserve experiment. In the third plate, triplicates
of propolis extract and 1 disk impregnated with gentamicin were placed. In the fourth culture medium, 1 disk of
extract, 1 of essential oil, the combination of both and the impregnated gentamicin disk were inserted. In the
fifth Petri dish, triplicates impregnated with the combination of Melaleuca alternifolia and propolis extract plus
1 disk of gentamicin were placed. The sixth plate, containing Mueller Hinton Agar inoculated with Gram-
positive bacteria, was only seeded to observe bacterial growth on the culture medium, with no disks being
added to its surface. The covered Petri dishes were taken to the incubator, remained at 37°C for 24 hours, were
removed the following day for analysis and then returned to the incubator for another 24 hours. Immediately
after 48 hours, they were removed to make the desired measurements.

III. Result And Discussions
Antibiogram
After 48 hours in the incubator, bacterial growth was observed on all plates. From then on, inhibition
zones and results were observed through precise measurements, which are described in Table 1

Table 1 - Measurement, in centimeters, of results of the inhibition zone of the growth of the
Qfaphyl coccus aureus bacteria in anti ingrame

Diameter (end to end) From the radius to the end From the radius to the end
SUBSTANCES LEFT RIGHT
1°- OE MELALEUCA 1
1,1 cm 0,3 cm 0,3 cm
1,0 cm 0,2 cm 0,2 cm
1,0 cm 0,3 cm 0,3 cm
Gentamicina
2,0 cm 0,8 cm 0,7 cm

2°-OE MELALEUCA 2

0,9 cm 0,1 cm 0,1 cm

1,1 cm 0,3 cm 0,4 cm

1,1 cm 0,3 cm 0,4 cm
Gentamicina

2,3 cm 0,9 cm 0,9 cm

3° - EXT. DE PROPOLIS

0,8 cm 0,1 cm 0,3 cm

1,1 cm 0,3 cm 0,3 cm

0,9 cm 0,1 cm 0,1 cm
Gentamicina

2,0 cm 0,7 cm 0,8 cm

4°- OEM + EXT P

1,6 cm 0,6 cm 0,5 cm
1,5cm 0,7 cm 0,4cm
1,3 cm 0,4 cm 0,4 cm
Gentamicina
2,0 cm 0,8 cm 0,8 cm
5° - EXT. P
OEM
EXT.P+OEM
Propolis
1,2 cm 0,4 cm 0,3 cm
Melaleuca
0,9 cm 0,3 cm 0,2 cm
M+P
1,0 cm 0,4 cm 0,3 cm
Gentamicina
2,0 cm 0,9 cm 0,8 cm

EXT. = Extract
EO = Essential oil
M = Melaleuca
P = Propolis
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P + M = Propolis extract associated with Melaleuca oil
Source: author's own
Figure 1-1- Triplicate Of Propolis Extract Associated With Melaleuca Alternifolia Oil And 01 Disc
Impregnated With Gentamicin. 2- Triplicate Of Melaleuca Essential Oil And 01 Disc Of Impregnated

Gentamicin. 3 — Triplicate Of Propolis Extract And 01 Disc Impregnated With Gentamicin. 4 — Triplicate
Of Melaleuca Alternifolia Essential Oil And 01 Disc Of Impregnation With Gentamicin. S — In This Plate

Were Added 01 Disc With The Impregnation Of Propolis Extract, 01 With Melaleuca Oil, Another Disc

Containing The Impregnation Of Propolis Extract In Association With Melaleuca Alternifolia Essential

Oil And 01 Disc Of Gentamicin. 6 — Plate Without Addition Of Impregnated Discs.

Figure 2: Graph Representing The Comparison, In Percentage, Of The Antibacterial Agents Obtained In

The Antibiogram
I antibiogram results I
1- experiment carried out with EO of 2- experiment carried out with EO of
melaleuca altirnifolia (tea tree) melaleuca altirnifolia (tea tree) 0, 26; 13%

0,26; 13%

OE de Melaleuca +
Extrato de Propolis;

0,46; 22%

Gentamicina; 0,81; 40% in which the decimal numbers indicate the
average inhibition zone in centimeters and the
percentages indicate the comparison of the
effectiveness between the results obtained.
EO = essential oil

Source: Author Himself

It can be seen that the two culture media used with Melaleuca alternifolia essential oil, both
experiments one and two, obtained the same result, that is, both inhibited an average of 0.26 cm of the S. aureus
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bacterial colony. In the culture medium with the Propolis extract, the inhibition halo was only 0.02 cm different
when compared to that of Melaleuca, that is, the extract inhibited 0.24 cm of halo. The concentration of
Melaleuca oil together with the propolis extract obtained a potentiating result, with a growth inhibition of 0.46
cm, proving the effectiveness of the combination of these two natural substances in the same antibiogram
sample. The antibiotic gentamicin used for comparisons presented an average of 0.81 cm of inhibition halo.

IV. Conclusion
It is concluded that Staphylococcus aureus proved to be suitable for the evaluation of natural
substances, since it was successfully cultivated. The evaluation of the essential oil of Melaleuca alternifolia and
the extract of Propolis indicated antibacterial action, however, both demonstrated potentiating effects on the
colony when associated.
In vivo studies of the association in anti-acne formulations are suggested to improve these natural
substances in the appropriate application on the skin conditioned to the treatment, defining the correct dosage.
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