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ABSTRACT

Background: Staphylococcus sp. is the most dominant human pathogen, responsible for a variety of chronic and severe
infections. There is mounting evidence that persisters are associated with treatment failure and relapse of persistent infections.
While some essential oils were reported to have antimicrobial activity against growing Staphylococcus sp., the activity of
essential oils against Staphylococcus sp. enriched in persisters has not been investigated.

Materials and Methods: In this study, we collected 100 isolates of Staphylococcus sp. from the oral cavity of patient infections
that are fully characterized & identified by standard bacteriological procedures, using a biochemical test and VITEK2 system
compact. Susceptibility tests for different antibiotics are used to evaluate the medical device reporting (MDR) of S. aureus and
S. epidermidis and evaluate the anti-bacterial properties of essential oil to the same MDR under study. Different concentrations
of essential oil from a source like medical plants and herbs are used as anti-bacterial.

Results: These essential oils expressed antimicrobial activity against clinical isolates of MDR S. aureus and S. epidermidis
compared with antibiotics.

Conclusion: It is highly recommended to use EOs as an economical alternative anti-bacterial agent, especially with materials
that make toothpaste and mouthwash, because of their effective ability to inhibit bacterial growth.
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INTRODUCTION

The human oral cavity acts as a growth medium for several
types of dental infections which occur in pathogenic
microorganisms due to its moistures, patient’s oral cavity

periodontitis, peri-implantitis, endodontic infections, and even
dental caries.>”

Staphylococcus sp. is a Gram-positive, non-motile, non-
spore-forming grape-like cluster and the most important

such as tooth decay, periodontal temperature, and nutrient
content such as lipid, disease, dental ache, dental plaque,
dentin carbohydrate and protein.! There are hypersensitivity,
dental abscess, dental calculus, hyperdontia, malocclusion,
acid erosion, acute necrotizing ulcerative gingivitis, dental
fluorosis, tooth impaction, etc. Staphylococcus aureus is a
putative pathogen of many oral diseases, such as oral mucositis,

coagulase-positive pathogen from staphylococci due to a
combination of toxic mediated virulence, invasiveness,
and antibiotic resistance.® Some strains of S. aureus have
developed drug resistance. Methicillin-resistant S. aureus
(MRSA),” is the strain of S. aureus that obtained resistance to
beta-lactam antibiotics, which incorporate such as penicillin,
amoxicillin, ampicillin, methicillin, oxacillin, cephalosporins,
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etc.® The propensity of S. aureus to acquire antibiotic
resistance has prompted the worldwide dissemination of
clones expressing various antimicrobial resistance. Several
hospital and nonhospital bacterial diseases are caused due to
methicillin-resistant Staphylococcus aureus (MRSA) strains
and sometimes lead to death.”!!

An important role of essential oils in nature is the protection
of plants by acting as antifungal, anti-bacterial, antiviral, and
insecticidal agents and also protection against herbivores
by reducing the appetite of herbivores for plants with such
properties. Health and human services public health services
have recognized essential oils as safe substances, and some
essential oils contain a compound that can be used as anti-
bacterial additives.'? Efficacy of essential oils (EOS) has been
reported in several studies against pathogens food industry.!>!

The widespread application of anti-bacterial agents has
increased bacterial resistance levels and severity,'>!® which
in turn demands greater aggravating bacterial resistance in a
vicious cycle.!” Thus, it is essential to select appropriate anti-
bacterial agents to avoid increased patient mortality'® and the
economic burden on patients and society.!” However, In the
United States, irrational application of anti-bacterial agents
has also been observed.?” These deficiencies in the rational
use of anti-bacterial agents are often accompanied by adverse
consequences, including high mortality?! and increased
medical costs."”

This study aims to isolate and identification of bacteria
contamination in the oral cavity and use essential oil as an
anti-bacterial to prove their capability to reduce bacteria to
attempt to use these oils to reduce human infection by bacteria
by mixing with toothpaste and mouth wash.

MATERIALS AND METHODS

Collection of Samples

The 75 specimens were collected from the different samples of
the oral cavity. Bacterial samples were collected, including 40
of S. aureus (N=40) and 35 of S. epidermites (N =35). Samples
of bacteria were collected from different patients in Al-Hilla
city. Standard microbiological techniques were used to isolate
and purify these samples for bacterial species identification,
including utilizing various culture media such as blood ager
and Macconkey agar plates for 24—48 hours at 37°C. Vitek 2
compact system (Biomérieux) verified all of the isolates.

Solution and Media

Mueller-Hinton agar and Mueller-Hinton media were obtained
from Hi-Media, Mumbai, India. Essential oil of Eucalyptus oil
and Nigella sativa oil with two concentrations (50 and 100%) were
supplied from (Zhengzhou Dongyao Co., Ltd., China). Different
antibiotic disks Aztreonam (ATM-30), Amoxicillin (AMC-30),
Methicillin (ME-5), Ceftriaxone (CRO-30), and Trimethoprim
(TMP-5) were purchased from (Bioanalyse, Turkey).

Antibiotic Susceptibility Test

The Clinical Laboratory Standard Institute (CLSI) recommen-
dations of 2016 were used to evaluate antibiotic susceptibility

using the Kirby-Bauer disk diffusion techniques. Aztreonam,
Amoxicillin, Methicillin, Ceftriaxone, and Trimethoprim were
among the five antibiotics used to evaluate the drug resistance
of three S. aureus and S. epidermidis isolates (chosen at random
from the total isolate). The results were expressed as the rate
of resistant strains among all detected bacterial strains. MDR
is defined as resistance to three or more antimicrobial classes.
The bacterial strains represent MDR.

Anti-bacterial Properties of EOs

The anti-bacterial properties of EOs were evaluated against
certain human pathogens that were obtained from oral cavity
infections kept on nutritional agar slants. The Clinical and
Laboratory Standards Institute’s recommendations were
followed while testing antimicrobial activity.?? Antibiotic
sensitivity and EOs (Eucalyptus oil and Nigella sativa oil)
against bacteria under study are tested using a disk diffusion
assay, with triplicates used in dilutions of concentration of EOs
(50 and 100%) in a solvent. In the first step, the isolates were
incubated for 15 minutes at room temperature, then incubated
at 37°C overnight. After a time of incubation, the inhibition
zone was seen surrounding the well. A digital Vernier caliper
was used to determine the width of the inhibitory zone.?*

RESULTS AND DISCUSSION

A total of 75 isolates of S. aureus and S. epidermidis were
isolated and identified by standard microbiological procedure,
then by VITEK 2. The rate of S. aureus from the oral cavity
was 40 (53.33%), and the rate of S. epidermidis from the oral
cavity was 35 (46.66%). All isolates were confirmed by Vitek
2 compact system (Biomérieux), Table 1.

Antibiotic sensitivity testing was done on each kind of
bacteria using a modified Kirby-Bauer disc diffusion method.
To demonstrate their effect on distinct groups, selective
antibiotics are often employed against S. aureus and S.
epidermidis infection, as indicated in the Figures 1 to 4.24
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Figure 1: Antibacterial action on S. aureus 1

Table 1: Distribution of S. aureus and S. epidermidis from the different
clinical samples

Source of Isolate No. of specimens Percentages %

S. aureus 40 53.33%
S. epidermidis 35 46.66%
Total 75 100%
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Figure 2: Antibacterial action on S.aureus 2

S.epidermidis1

Inhbition zone (mm)
i
S)

s* Sl & S W

S O %) N 9

&S I 5 % 5 &

@@' 0)& s-e.: \:\" .\@ “\c, A\ (3‘0 &
EOs Conc. Antibiotics

Figure 3: Antibacterial action on S. epidermidis 1
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Figure 4: Anti-bacterial action of S.epidermidis 2

Anti-bacterial Activity of EO

EOs shows that powerful broad-spectrum anti-bacterial
activity against multi-drug bacteria is tested. The effects of
different antibiotics on bacterial isolates were compared. The
result in Figures 1 to 4, showed that the selected antibiotics
were not effective against all isolated bacteria under study. EOs
demonstrated a distinct inhibitory zone width decrease as EOs
concentration dropped, which even outperformed the action of
certain antibiotics. The greatest zone of inhibition against the
test organisms was found at a con. of 100%; maximum zone
of inhibition of 20 mm appeared against S.aureus 1 Figure 1
and S.epidermitdis 2 Figure 4 by the action of Eucalyptus oil.

From the figures, we showed that all bacterial isolates are
resistant to antibiotics used under study. The assessment of
the antimicrobial activity in essential oils used in our study
was determined by the disc diffusion method compared to S.
aureus and S. epidermidis isolates. Our study showed that
all essential oils that were used displayed a differing level of
antimicrobial activity compared to pathogenic bacteria. Also
showed that Eucalyptus oil has activity as anti-bacterial more
than Nigella sativa oil.

Elaissi ef al.?® investigated the anti-bacterial activity of
several Eucalyptus species and their correlation with chemical
composition. The main chemical compounds were determined
to be 1,8-cineole, spathulenol, a-pinene, p-cymene, and
limonene. The most potent anti-bacterial activity was recorded
against S. aureus and E. coli, while the correlation between
the levels of active compounds in essential oil and the anti-
bacterial activities was noticed. Similar results, which are by
our findings, were demonstrated in the study of Vaghasiya
and Chanda.?® The authors investigated the antimicrobial and
antifungal properties of eucalyptus essential oil and concluded
that the most susceptible bacterium was Citrobacter freundii,
while the most resistant was Proteus vulgaris.

Essential oils and their components have an important
characteristic for their hydrophobicity, which enables them
to partition the lipids of the bacterial cell membrane and
mitochondria, disturbing the cell structures and rendering
them more permeable.?’

CONCLUSION

EOs has a significant inhibitory and anti-bacterial impact
on selected pathogenic bacterial isolates from oral cavity
infection, according to the findings of this investigation. It is
highly recommended to use EOs as an economic alternative
anti-bacterial agent, especially with materials that make
toothpaste and mouthwash because of their effective ability
to inhibit bacterial growth. Although a certain number of
essential oils show good anti-bacterial activity, some oils’
narrow anti-bacterial activities do not provide a complete
picture of the usage of essential oil against the occurrence of
infectious diseases. Nevertheless, further study is necessary to
investigate their efficacy in inhibiting the growth of bacteria,
fungi, parasites, and viruses.
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