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Abstract

The current study was conducted with the aim of investigating the
virulence factors enzymes possessed by Staphylococcus aureus and the
possibility of inhibiting these enzymes by using alcoholic extracts and essential
oils of some plants and investigating this inhibition at the phenotypic and
molecular level. For this purpose, 65 samples were collected during the period
from October 2021 until December 2021, distributed between pathologenic
sources (50 samples that included sputum samples, urine, skin and blood swabs)
and environmental sources (15 samples that included soil, water and air)
microscopic, cultural and biochemical diagnostic tests were conducted as well as
the diagnosis with Vitek2 system. isolates resistance to various antibiotics also

studied.

Twenty bacterial isolates were obtained from all studied samples
belonging to S. aureus with an isolation rate of 100%, distributed between 13
isolates (65%) from a pathologenic source and 7 isolates (35%) from an
environmental source. All of these isolates showed highly sensitivity to
amikacin, gentamicin, nitrofurantoin, and vancomycin at 100% and lower rates
than the rest of the antibiotics. In contrast, there was a discrepancy in the
percentage of isolates resistant to erythromycin by 55%, ampicillin 45%,

tetracyclines 40%, and in lower resistance rates to the rest studied antibiotics.

The results showed that all studied isolates, were producers of virulence
enzymes (between 2-6 enzymes), including environmental isolates. The
production rate of each type of virulence enzymes varied by the isolates, and the
highest production rate was for lecithinase and lipase by 95%, while 90% of the
isolates produced protease and urease by 80%, then hemolysin by 60%, and

finally beta-lactamase by 55%.

Five plants were selected in the current study, which is cinnamon, ginger,
mint, pomegranate peels and grape seeds to investigate the ability of their

alcoholic extracts and essential oils to inhibit the studied virulence enzymes.



B

Cinnamon oil showed inhibition of lecithinase, lipase and urease enzymes, while
the alcoholic extract of cinnamon inhibited hemolysin, beta-lactamase and
lipase, and peppermint oil showed inhibition of both hemolysin, protease and
lipase, while its alcoholic extract inhibited lecithinase and proteolytic. For
pomegranate peels, the production of protease enzymes, lecithinase and
hemolysin were inhibited, while its oil inhibited the production of protease, and
the alcoholic extract of ginger had an inhibitory effect on hemolysin and lipase,

and grape seed oil inhibited the production of protease only.

The genes of three virulent enzymes that were most likely inhibited in the
phenotypic inhibition tests, were selected to study their inhibition at the
molecular level, they included blaZ gene, which encodes for the production of
beta-lactamase, and hl4, which encodes for the production of hemolysin, and
lipl, lip2, which encodes for the production of lipase. All studied genes were
exist at the chromosomes of all studied isolates except lip/ gene was not present
in one of the isolates. The results of molecular inhibition showed that treatment
with cinnamon oil led to the disappearance of the Lip/ gene in all isolates, while
Lip2 disappeared in one isolate and appeared in another. The alcoholic
cinnamon extract did not affect blaZ gene while hl4 disappeared in one isolate
and appeared in another, and treatment with the alcoholic extract of
pomegranate peel led to the disappearance of the /#/4 gene in the studied

isolates, indicating that the inhibition occurred at the molecular level.
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