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Abstract
This study was conducted with the aim of investigating the possibility of

inhibiting the production of enterotoxins in Staphylococcus aureus at the
phenotypic and molecular levels using of aqueous and alcoholic crude plant
extracts of grape seed, ginger, cinnamon and peppermint, in addition to
Ceftriaxone and tannic acid, for this purpose 320 samples had collected from
different environmental and pathogenic sources in the city of Mosul and
Baghdad for the period from January 2020 to September 2020. The results of
isolation and diagnosis, in which various diagnostic methods were used, which
included phenotypic methods (cultural, microscopic and biochemical) as well as
confirmation of the diagnosis by using APISTAPH and Vitek 2 systems, showed
that Staph.aureus were i1solated with percentage 25.63% of the total samples
where 82 isolates were obtained belonging to this bacteria , and they were
distributed among all studied isolation sources with varying percentages
amounting to 30% from the pathogenic source, 40%, 23.6%, 25% and 6% from
the tap water source, food, normal flora and soil respectively,while from
hospitals environment was isolated with the percentage 20% according to the
total number of samples for each isolation source, which reflects the presence

and spread of these bacteria in all studied environments.

The results of the phenotypic investigation of the production of
enterotoxins using the culture method, showed that 70.73% of the Staph.aureus
isolates produced these toxins. The results of this method in the liquid medium
also showed that the concentrations of the produced enterotoxins were different,
ranging from 0.134 to 2.1 with indicator of optical density,and the percentage of
high producing enterotoxins was 39.66% by this method , and the percentage of
isolates of Staph.aureus that produces enterotoxins in this method and according
to the source of isolation were 58.3% from the pathogenic source, 70% of tap
water, 100% of food, 80% of the normal flora , and finally 100% and 60% of
the soil and hospitals environment respectively. The results of the study of the

growth curve and determining the time of enterotoxins production showed that
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production starts after 6 hours of incubation and increases exponentially to reach
a maximum after 18 hours and with the highest concentration of 0.54 pg/ml by

Bradford method .

As for the phenotypic investigation of the production of enterotoxin A by
the immunological method using the ELISA kit as a representative of other
enterotoxins, the results showed that 57.32% of these isolates produced it, and
the concentrations ranged between 3.74 to 15.7 ng/ml and the percentage of high
producing this enterotoxin was 46.81%, and the production rate of toxin A was
within the isolates of the pathogenic source was 41.7% while from the food
source was 92.31%, from the tap water 55%, from the normal flora 80%, and

from the soil source 66.7% and finally from hospitals environment was 60% .

The results of the molecular diagnosis of the sea gene encoding
enterotoxin A showed that its band has a size of 500 base pairs, and the results
of the genetic sequence study of this gene showed the discovery of five new
variants for it in Staph.aureus, and these patterns were distributed in different
isolation sources, reflecting differences in the sequence of enterotoxin A
genotype according to variation of the source and geographic location of the

1solation.

As for the axis of the study of enterotoxins inhibition, the results of the
preliminary investigation of the active compounds in the prepared plant extracts
showed that they contain active substances such as flavonoids, alkaloides,
tannins, volatile oils, glycosides, etc., and the results of the detection of the
active groups in the prepared extracts using FTIR technique showed that they
contain different active groups that varied according to the type of the plant and
extract type, and the MIC and SMIC values for these extracts and for tannic acid
and antibiotic Ceftriaxone were determined by microdilution test and the results
showed that the MIC and SMIC for tannic acid, ceftriaxone and alcoholic
extract for cinnamon were 8 and 4 pg/ml respectively while values of MIC and

SMIC for aqueous and alcoholic extracts of peppermint as well as for aqueous
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extract of grape seeds and ginger were 32 and 16 pg/ml respectively, while the

values for alcoholic extract of grap seeds and ginger and aqueous extract for

cinnamon were 16 and 8 pg/ml respectively.

The results of the investigation on the possibility of inhibiting enterotoxins
in Staph.aureus bacteria at the phenotypic level indicated that both the aqueous
and alcoholic extract of grape seed and the alcoholic extract of peppermint led
to the inhibition of the production of enterotoxins in isolates of these bacteria by
100%, while we found that the alcoholic extract of ginger and the two extracts
alcohol and aqueous of cinnamon inhibited the production of enterotoxins in
Staph.aureus 1solates by 94.8% (soil isolates had not affected ). The phenotypic
inhibition of these toxins in all isolates from different sources had not affected
by aqueous extract of each peppermint and ginger as well as tannic acid and

Ceftriaxone.

At the molecular level, quantitative real time polymerase chain reaction
was used to measure the inhibition of gene expression of the sea gene in
Staph.aureus 1solates, the results showed the ability of aqueous and alcoholic
extract of grape seed and cinnamon and alcoholic extract of peppermint and
ginger to inhibit gene expression of this gene, while ceftriaxone stimulated the
expression of this gene in Staph.aureus isolated from different sources at high
level while tannic acid did not affect this gene expression, and the expression of
these enterotoxins in soil isolates were not affected after treated with alcoholic
extract of ginger and the aqueous and alcoholic extracts of cinnamon , all these

results were identical to what obtained in inhibition at phenotypic level.
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