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Abstract:
This study aimed to evaluate the in vitro antimicrobial activity of synthetic capsaicin and in natura capsaicin
against Aggregatibacter actinomycetemcomitans,and compare them with each other. The in natura and
synthetic extracts of capsaicin at the concentrations of 0.1%, 0.5%, 1.0%, 1.5%, 2.0%, 2.5% and 3.0% were
diluted in 1mL of dimethylsulfoxide (DMSO). The positive control was chlorhexidine 0.12% and the
negative control was DMSO. The diameter of the zone of bacterial inhibition was measured after 72 hours.
The main effect of capsaicin (natural vs. synthetic) origin against Aggregatibacter actinomycetemcomitans
was not significant; No effect of interaction between capsaicin origin and concentration on bacterial growth
was observed. Capsaicin presented in vitro antibacterial activity against Aggregatibacter
actinomycetemcomitans, with no difference between in natura and synthetic type, but its effect at the
concentrations tested was lower than that of chlorhexidine 0.12%. It was concluded that capsaicin presented
antimicrobial activity on Aggregatibacter actinomycetemcomitans, irrespective of origin.
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Introduction:
In the treatment of periodontal disease, it is
frequently necessary to associate the use of
systemic antimicrobial agents with conventional
mechanical scaling and root planning, to help
with to eliminate the periodontal pathogens and
modulating the host inflammatory response,

thereby reducing tissue destruction[1,2]. However,
the indiscriminate use of antimicrobial agents
promotes the natural selection of resistant
bacterial strains and provides an opportunity for
genetic recombination of the resistance and
mutation factors. Therefore, the importance is
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observed of studies that evaluate the therapeutic
efficacy of procedures and medications, especially
in relation to the use of antimicrobial agents[3].
Therefore, the research of new antimicrobial
substances isolated from vegetable extracts has
been a worldwide trend, and from this aspect, the
contribution of phytochemistry has been
fundamental, because the great structural diversity
provided by this field of science, has allowed
molecules to be found, which may serve as
prototypes for new antimicrobial substances[4].
The phenolic compounds present in plants not
only contribute to the flavor, odor and color of
diverse foods, but also offer pharmacological
properties, such as antifungal, anti-inflammatory
and antibacterial activity, being capable of
inhibiting the growth of microorganisms
according to their concentration [5,6]. The species
of the genus Capsicum have been studies by
researchers all over the world, and studies have
attributed the following properties to capsaicin:
antihyperlipidemic activity [7]; anti-inflammatory,
antioxidant [8,9], and antimicrobial properties
[10-12]; in addition to a chemiopreventive effect
[13, 14], and effectiveness in the treatment of a
number of nerve fiber disorders, including pain
associated with arthritis, cystitis and diabetic
neuropathy [15]. Capsaicin, the active principle of
peppers, has played a significant and traditional
role as a medication. According to Molina et
al.[16], capsaicin showed strong inhibition of the
growth of the species Bacillus subtilis at the
minimum concentration of 25 μg/mL, whereas at
concentrations of 200 to 300 μg/mL it only
retarded the growth of the bacteria Escherichia
coli and Pseudomonas solanacearum. For the
species Saccharomyces cerevisiae, capsaicin
stimulated its growth at high concentrations. Other
studies have demonstrated that capsaicin inhibited
the growth of the species Helicobacter pylori
resistant to metronidazole at the concentration of
25 g/mL [17]. Barbosa et al.[18] concluded that
the analogs were active against Penicillium
expansum at higher concentrations than those of
capsaicin. Other researchers observed that
capsaicin analogs presented efficiency equal to or
lower than it for antimicrobial activity against
Streptococcus mutans [19, 20]. Capsaicin has
lipophilic capacity and is capable of interacting
with the lipids of the cell membrane, thus
explaining its antimicrobial actions [21]. In a
study conducted by Zhou et al.[22], capsaicin
inhibited
the
growth
of
the
species

Porphyromonas gingivalis at minimum inhibition
concentration (MIC) and minimum bactericide
concentration (MBC) of 1.6% and 6.4%,
respectively. In view of the considerations here
related and taking into consideration that
capsaicin has the potential of being better
explored as a source of antimicrobial compounds,
the purpose of this study was to evaluate the in
vitro antimicrobial activity of capsaicin against
Agregatibacter actinomycetemcomitans.
Materials and Methods:
A
standard
sample
of
Agregatibacter
actinomycetecomitans (ATCC 29522) was used,
obtained from the “Instituto Oswaldo Cruz” - Rio
de Janeiro - Brazil. The microorganism was
cultivated in BHI broth (Difco, São Paulo, Brazil)
and kept frozen at –20 ºC.The research was
developed by means of a quantitative approach by
means of microbiological tests, in vitro, against
Agregatibacter actinomycetecomitans (ATCC
29522), using both the in natura and synthetic
extract of capsaicin, both at the same
concentrations, for comparative purposes. The raw
material for elaborating the in natura capsaicin
extract was acquired from the company Galena
Química e Farmacêutica LTDA - SP/Brazil.
(Attachment B) Whereas, the synthetic extracts
were formulated from the product acquired from
the company Sigma-Aldrich, Germany (NVANILILNONANAMIDA) (Table 1). In the
process of dilution into the different
concentrations, the raw material was ground with
a pestle and mortar with added DMSO. Both the
in natura and the synthetic capsaicin were
weighed with an analytical balance. Afterwards,
this raw material was dissolved in DMSO
(Dimethylsulfoxide), which was bottled in ambar
glass. From this dissolution, extracts were
obtained in the following concentrations: 0.1%;
0.5%; 1.0%; 1.5%; 2.0%; 2.5% and 3.0%. The
media were made in dehydrated Agar BHI, as
proposed by the Clinical and Laboratory
Standards Institute [23]. The positive control used
was 0.12% Chlorhexidine, and the negative,
DMSO.
A suspension of bacterial cells was prepared,
followed by adjustment with sterile saline, to the
MacFarland standard scale of 0.5 [24]. The
antimicrobial susceptibility was evaluated by the
disc-diffusion method, in accordance with the
recommendations of the Clinical and Laboratory
Standards Institute [25].
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A total of 21 plates were prepared with Mueller
Hinton agar. The bacterial inoculation was
uniformly distributed on the agar surface with the
use of a pipette and Drigalski loop. The plates
were left to rest at ambient temperature for 3
minutes. With the aid of a sterile paint brush, dry,
sterile filter paper discs (Whatman - type 3) 5.0
mm in diameter, were impregnated with 10μl of in
natura and synthetic capsaicin extract at the
above-mentioned concentrations, and the controls,
were uniformly distributed on the agar surface.
The plates were placed in an Anaerobic Jar and
incubated in a BOD (biochemical oxygen
demand) type oven at 36±1ºC for 72 hours. Lastly,
the formation of or absence of halo formation was
observed.The entire experiment was performed in
triplicate and measurement was performed with a
ruler.
Results:
The
negative
control
(dimethylsulfoxide)
presented bacterial growth, since no inhibition
zone was perceived around the disc. The means
and standard deviations of the inhibition zones
(Graph 1) are presented according to the origin
and concentration of capsaicin. The factorial
ANOVA results demonstrated that there was no
significant principal effect of the origin of
capsaicin
(natural
vs.Synthetic)
against
Agregatibacter actinomycetemcomitans; and no
effect was observed of the interaction between the
origin and concentration of capsaicin on bacterial
growth. However, significant principal effect of
capsaicin
against
Agregatibacter
actinomycetemcomitans was verified. The
multiple comparisons test revealed that there was
statistical difference between the lowest
concentration (0.1%) and all the others, indicating
that the growth of the bacterial strain was
inhibited as from the concentration of 0.5%, and
was maintained sable up to 3.0%.

Legend: Columns represent means and error bars,
the standard deviations. * Factorial ANOVA (twoway); indicated significant difference in relation to
all the other concentrations (p < 001;GamesHowell multiple comparisons test).
In the present study, comparisons between the
isolated effects of different concentrations of
capsaicin and the positive control 0.12%
chlorhexidine (Graph 2) presented inactivity
against the effect of origin. It was possible to
observe that inhibition of the growth of the
bacterial
species
Agregatibacter
actinomycetemcomitans was lower at the different
concentrations if capsaicin when compared with
0.12% chlorhexidine.
Graph 2 - Comparison of Agregatibacter
actinomycetemcomitans inhibition zone between
different concentrations of capsaicin and 0.12%
chlorhexidine (positive control).

Graph 1 - Inhibition Zone of Agregatibacter
actinomycetemcomitans growth in the presence
of the
capsaicin extract of different origins
(orig) and concentrations (conc).
Legend: Columns represent means and error bars,
the interquartile deviations. ‡Kruskal-Wallis test; †
indicated significant difference relative to all the
concentrations of capsaicin (p = 0.004; MannWhitney test). *0.12% Chlorhexidine
Discussion:
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Other studies have demonstrated the antimicrobial
activity of capsaicin against diverse types of
organisms of the oral cavity [22, 12]. However,
Agregatibacter actinomycetemcomitans was not
included among the strains analyzed in any of
these studies, which makes it impossible to
perform comparison of the results found in the
present study.
The antibacterial and antiviral properties of
capsaicin against Streptococcus pyogenes, causes
of pharyngotonsillitis were confirmed by Marini
et al.[12], probably due to damage to the bacteria
cell membrane. The findings are also in agreement
with previous studies that documented the in vitro
bactericide action of capsaicin against Grampositive and Gram-negative pathogenic agents
[11]. In the study of Dima et al.[10] the
antimicrobial activity of capsaicin was proved by
using disc diffusion sensitivity tests against three
bacteria: Staphylococcus aureus, Salmonela, and
Escherichia coli. Whereas Zhou et al.[22], as was
done in the present study, evaluated the
antimicrobial activity of capsaicin against a
periodontogenic bacteria,
Porphyromonas
gingivalis. However, they used the microdilution
method and also demonstrated the inhibitory
effect of a MIH of 1.6% and MBC of 6.4%.
It is very plausible the fact of the inhibition of the
growth of the bacterial species Aggregatibacter
actinomycetemcomitans was lower in the different
concentrations of capsaicin when compared with
0.12% of chlorhexidine , since the latter is
considered the gold standard oral antiseptic [26]
and has antimicrobial power against the bacteria
Agregatibacter
actinomycetemcomitans
and
various other periodontogenic bacteria [26-29].
Nevertheless, the use of chlorhexidine may lead to
undesirably secondary side-effects, such as
ulcerative and desquamative oral lesions [30].
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