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Summary I

Summary

Two hundred fifty different clinical samples including Burns, wounds,
urine, blood, nasal swabs, middle ear, throat, and sputum were collected from
inpatients and outpatients at Batool Maternity and Children Hospital and
Baquba Teaching Hospital in Diyala Governorate for both sexes and
different ages during the period from November 2023 to March 2024. A total
of 80 bacterial isolates were obtained from these samples and diagnosed as
Staphylococcus aureus according to their phenotypic, culture and
biochemical test. The diagnosis of the isolates was confirmed by the

Compact System Vitek 2 diagnostic system.

The sensitivity of the bacterial isolates to 21 antibiotics was studied
using the Kirby-Bauer method. The results indicated that all i1solates showed
the highest resistance of 90% to Oxacillin, 87.25% to Penicillin, 86.25% to
both Amoxicillin and Ceftriaxone, 82.5% to Methicillin, and 78.75% to
Ampicillin, while resistance to Erythromycin and Azithromycin was 67.5%
for both, and resistance to Spectinomycin, Tetracyclines, and Levofloxacin
was 66.25%, 63.75%, and 42.5%, respectively. All isolates showed less
resistance to Ciprofloxacin and Trimethoprim-Sulfamethoxazole at 40%,
and resistance to Amikacin, Gentamycin, and Clindamycin at 38.75%,
37.5%, and 30% respectively, while Tobramycin, Streptomycin, and
Chloramphenicol isolates were less resistant at 26.25%, 23.75%, and 13.75%
respectively. The isolates showed the least resistance to Vancomycin

(12.5%), and all isolates showed resistance to Linezolid (11.25%).

A high rate of multidrug-resistant (MDR) Staphylococcus aureus was
observed. was found as 61 (76.25%), were confirmed as MDR, showing
resistance to at least one agent in three or more of the antibiotic classes
studied. Additionally, 7 (8.75%) were identified as extensively drug-resistant

(XDR), resisting all but one or two of the antimicrobial categories, and the



Summary II

remaining 12 (15%) were considered MDS sensitive isolates as they were

resistant to 1-2 antibiotic combinations or sensitive to all antibiotics.

AL S. aureus isolates were subjected to antimicrobial tolerance testing
the result was 29 isolates (36.25%) could survive, and 51 isolates (63.75%)

were classified as non-tolerant.

The results of the phenotypic detection of some virulence factors
showed the ability of the studied isolates to produce B-haemolysin, plasma
Coagulase and Gelatinase tests at 100%, . S. aureus was able to produce -
lactamase at 34 (42.5%), 51 (63.75%), and 62 (77.5%) for both Extended-
spectrum B-lactamase (EsPL), Metallo-B-lactamase (MBL), and Class C B-

lactamase (Amp®).

The results indicated that all bacterial isolates were 100% biofilm
producers using micro-titer plate method at different levels, as 47 isolates
with strong biofilm production (58.75%), 20 isolates with medium
productivity (25%), and 13 isolates with weak productivity (16.25%).

The results of the molecular study using the polymerase chain
reaction (PCR) technique showed that the studied isolates possess some
virulence and resistance genes. The DNA of 16 S. aureus isolates was
extracted and the results showed that S. aureus isolates possess the spa gene
by 13 (81.2%), the pvi gene 4(25%), mecA gene 16(100%), vanA and vanB
genes 5(31.25%), blavim, blatem, blasyy and blacrx-m genes 2(12.5%) for all
genes, and blaoxa and sull genes 6(37.5%) for both genes, 10 (62.5%) for
aac(6')-le-aph(2")-la and ant(4')-1a, 4 (25%) for aph(3")-1lla, sulll and
gnrA, while isolates showed 8 (50%) for gnrB.

Sequence analysis of the spa surface protein A genotype (spa typing)
and spa tandem repeats wusing the spa Typer software at

https://spatyper.fortinbras.us  and the sequencing analysis after confirming
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the duplicate base sequences of the gene using
https://www.ridom.de/spaserver showed three different patterns of the gene:

t037 with 8(66.68%) and 2(16.66%) each for t14870 and t044.

Some integron genes, which are regulators of gene expression in S.
aureus, were investigated and included intll class-1 integron-integrase
7(43.75%), HS5 16(100%), HS4, and MRG encoding environmental
integrons 14(87.5%) and 6(37.5%), respectively.

Sequencing DNA analysis was performed for the int/1, HS5, HS4, and
MRG genes of six isolates and was matched with global isolates on the NCBI
website, clinical and environmental integron analysis, and determination of
the type of genotype according to the gene band found in S. aureus isolates.
The results showed that there were nine different genotypes when analysing
the clinical integron, the results showed that 1 (16.7%) were Complete
integron and for each of the genotypes rep intll DfrA5 qacEAl sull,
intl1 TidD merA, intll Glucoside hydrolase, intll Succinate hydrolase, intll
Metal dependent hydrolysis and intll blactxwm, 2 (33.3%) were of the
Complete integron type. percentages were Complete integrons with rep intl1
DfrA5 gqacEAl ABC transporter and rep intll DfrA5 qacEAI genotype,
CALIN element with ABC transporter genotype, and In0O element with int/1
genotype were 2(33.3%) and 5(83.3%), respectively. As for the sequence
analysis of environmental integron, the presence of two different types of
patterns, namely In0 element with int// genotype and Complete integron

with rep Acts genotype, was 5(83.3%) and 1(16.7%), respectively.
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