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The study included 175 samples,collected from different clinical
sources of different ages and from both sexes,they where 45 urine samples,
40 blood samples, 30 swabs from ear, 25 swabs from nasal, 24 swabs from
burns and 11 samples were taken from sputum, all of them were collected
in the consulting clinic / Baquba Teaching Hospital / Diyala from April
2018 to August 2018, The results of the bacteriological diagnosis of the
samples showed that 40 samples, at a rate of 22.85% were negative growth
of bacterial culture, and 135 samples, at a rate of 77.14%, showed a
positive growth of bacterial culture, and the highest percentage of the
isolated bacteria was Staphylococcus aureus, as the total number 55
isolates (39%).

The sensitivity of S. aureus isolates to Oxacillin was tested , so 21
(38.18% )isolates were methicillin-resistant (MRSA) and 34 isolates,
(61.81%) were methicillin- susceptible (MSSA).

The results of current study showed that the isolation ratios of S.
aureus according to the source were as follows: Blood 12 (81-21%), of
which 9 (16.36%) MSSA and 3 (5.45%) MRSA, 13 (23.63%) ear , 7
isolates (12.72%) were sensitive to MSSA, and 6 isolates (10.9%) MRSA,
from nasal 10 (18.18%), 7 (12.72%) MSSA and 3 (5.45%) MRSA, urine
UTI was 9 isolates (16.36%), of which 4 isolates were sensitive to

methicillin with a percentage (7.27%) and 5 isolates (9.09%) methicillin-
resistant, sputum 6 (10.90%), the isolation rate for both MSSA and MRSA
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was (5.45%) 3, the lowest percentage of S. aureus was isolated from Burns,
as it was recorded (1.81%) for MRSA.

S.aureus isolates were tested for their susceptibility to 10
antimicrobial agents by standard disk diffusion method. The results showed
that all S. aureus isolates showed 100% resistance to penicillin, 47% to
Ceftaroline, the rate of MRSA resistance to Gentamicin was 100%, while
MSSA bacteria resisted the antagonist by 32%, the percentage of resistance
of the bacteria under study to Azithromycin was 100% in MRSA bacteria
while it was 61.76% in MSSA bacteria. The rate of resistance to
Tetracycline was different between MRSA and MSSA bacteria, as it
reached 71.42% and 41.17%, respectively, the percentage of resistance to
Doxycycline in MRSA was 23.80%, while MSSA bacteria did not
completely resist the antagonist and were 100% sensitive to it.

All isolates of S.aureus bacteria under study showed 100% for
ability to produce biofilm using the CRA method, but in different
quantities, and 100% biofilm was formed when using the tube method, the
results of the biofilm formation test using the microtiter plate (MTP) of
MRSA showed Three isolates(14.28%) formed the biofilm with strong
strength, and 15 isolates (71.42%) were moderate, while the remaining
three isolates formed a weak biofilm , as for the results shown by MSSA
isolates, 5 isolates (14.70%) were formed a strong biofilm with 55.88%,
moderate biofilm( 29.41%) of MSSA isolates, as it formed a weak biofilm.

Depending on PCR investigations the current results showed that
presence of ica A,B,C genes was confirmed in all S. aureus MRSA and
MSSA isolates at 100%.

The results of the investigation of genes encoding for the
production of enterotoxins in S.aureus were,sea 3(15%),seb 4(20%),sec
4(20%),sed 6(30%) and see 4(20%).



Summary

The presence of genes encoded to produce hemolysins (hlg, hib)
was investigated, and it was found that the hlb gene was carried in
20(100%) of isolates under study, , while the hlg gene was present in
5(25%) of isolates.

The results of the investigation of genes encoding for the
production of leukolytic toxin showed that20 (100%) contained the luk-S
gene and an isolation rate of 10(50%) was containing the luk-F gene.

The results of the current study indicated that 9 (45%) of isolates
was carrying the tst gene that encodes for the production of the toxic shock
syndrome toxin.

Quantitative gene expression was studied using quantitative reverse
transcription (real-time PCR) of 10 S. aureus isolates before and after
treatment with Azithromycin at sub MIC concentration (ug / ml 128), and
antagonist. Gentamicin at sub MIC concentration (16 pg / ml) to determine
the effect of these antagonists on the amount of gene expression of genes
encoded for biofilm production.

All MRSA isolates showed high genomic expression of the ica A
gene after treatment with Azithromycin, and the gene expression values
ranged between (54.86 - 1.61). As for the isolates of MSSA bacteria, the
isolates (SA50, SA48, SA35) were not expressed after treatment with the
antagonist, while the two isolates were maintained ( SA 31, SA 24) on its
ability to express gene after treatment with an antagonist

All MRSA isolates showed good expression of the icaA gene after
treatment with Gentamicin, and the folding gene expression values ranged
between (53.34 - 1.18), in MSSA isolates were 4 of them unexpressed after
treatment with the antagonist and one isolate had a gene expression value
of 1.04.
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4 isolates out of a total of 5 MRSA bacteria showed good gene
expression for the icaB gene, while the SA20 isolate did not show any gene
expression. On the other hand, 3 MSSA isolates showed good expression,
and gene expression was stopped in the isolates (SA50, SA48), so there
were no significant differences between MRSA and MSSA isolates after
treating the isolates under study with Azithromycin.

The results of the quantitative gene expression of the ica B gene
showed that three isolates of MRSA crossed, at high values, so the value of
Folding SA2 (26.67) and SA8 (47.94) was less than the expression shown
by the isolate SA16, it reached 9.83, while the gene expression was stopped
in the isolates SA14,and SA24. on the other hand, none of the MSSA
isolates showed a gene expression, indicating that the gene expression
process of the ica B gene in it was stopped after treatment with
Gentamicin.

After treating isolates under study with Azithromycin, the
quantitative gene expression of the ica C gene was measured, in the
isolation SA8 (59.79) ,the isolate SA2 (14.76) ,in the isolate of SA16 (9.89)
and (2.13) in isolation of SA14, while in isolate SA20 the gene expression
was stopped, while the gene expression values ranged between (8.60 -
2.36) in four isolates of MSSA bacteria and the gene expression was
stopped by isolation.

The results of the gene expression of the ica C gene after treating
isolates under study with Gentamicin ,showed that only two MRSA isolates
genetically crossed SA8 (64.97) and SA2 (4.42). As for the rest of the
MRSA isolates, their gene expression stopped after treatment with the
antagonist, while they did not express. Only two isolates of MSSA after
treatment with Gentamicin were expressed ,SA50 (2.07) and SA48 (1.35).



