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Abstract

One hundred and seventy specimens have been collected from Mosul
Hospitals/ Iraq. The specimens included 34.1% burns, 29.4% urine, 22.3%
wounds, 11.7% sputum, and 4.1% CSF samples. Out of 170 samples, 90
samples produced growth on HiCrome Acinetobacter Agar. Acinetobacter
baumannii on HiCrome Acinetobacter Agar should appear as yellow to light
purple colonies while inhibiting all other types of bacteria. However, the current
study shows that colonies have appeared round and mucous and differed in their
color. Most of the colonies appeared purple (35 light purple and 51 slightly
darker purple), the remaining four isolates are 3 white and 1 yellow, indicating
that 96.6% of the isolates belong to A. baumannii The difference in colony color
was not mentioned in the instructions provided by Himedia for HiCrome
Acinetobacter Agar. Therefore, further identification is subjected to identify the

isolates obtained.

Microscopic examination of isolates reveals all isolates are Gram-negative,
but white colonies are identified as Candida spp. The growth of these colonies
on HiCrome Acinetobacter Agar is believed to be due to ineffective antibiotics
and lack of antifungals. Colonies were subjected to oxidase test, knowing that A4.
baumannii is negative towards oxidase. The results showed that the 35 light
purple colonies were negative, while the 51 slightly darker purple colonies, were
positive towards oxidase. On the other hand, the light yellow colony was also
oxidase negative. Using oxidase has reduced the isolation rate for A. baumannii
from 96.6% to 40 %. This is a huge drawback for HiCrome Acinetobacter Agar

when used alone to identify A. baumannii.

To differentiate A. baumannii from lactose fermenters belonging to
enterobacteriaceae, all isolated bacteria were grown on MacConkey agar. The
results showed that the single light yellow isolate and the 51 slightly purple
colonies were all non-lactose fermenters. In addition all 51 slightly purple
colonies are pyocyanin producers suggesting that they belong to Pseudomonas
aeruginosa. As a result, it is reasonable to select P. aeruginosa on HiCrome
Acinetobacter Agar as it resists the antibiotics added in the medium for selection

of A. baumannii. Interestingly, the 35 light purple oxidase negative isolates also
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differed in their ability to ferment lactose. Our results have showed that 23/35
(65.7%) were lactose fermenters. Excluding these isolates from our previous
isolation percentage decreased the isolation rate to 14.4% when MacConkey

agar is used as a second layer for identification.

The results from molecular identification using 16S rRNA sequencing
showed that 11 light purple (oxidase negative, non-lactose fermenters) and the
single light yellow colony (oxidase negative, non-lactose fermenter) were
identified as A. baumannii, while one colony (oxidase negative and non-lactose
fermenter) has been identified as Morganella morganii. This reduces the
isolation rate to 13.3% and shows that only 16S rRNA gene sequencing may
provide accurate identification for 4. baumannii. However, the 23 light purple
colonies detected on HiCrome Acinetobacter Agar were found to be non-
Acinetobacter isolates. These colonies are also oxidase negative but fermented
lactose. 16S rRNA sequencing for some representatives revealed that these
colonies belonged to enterobacteriaceae species including Esherichia coli,
Enterobacter spp., and Klebsiella pneumoniae. Furthermore, diagnosis of the
slightly dark purple colonies by 16S rRNA sequencing showed that these
isolates belonged to P. aeruginosa which has a higher isolation rate (56.7%)
compared to A. baumannii. This suggests that HiCrome Acinetobacter Agar
could be used as a selective and differential media for the isolation of P.

aeruginosa from clinical specimens.

Antibiotic resistance of the A. baumannii isolates have been tested for the
resistance to 12 antibiotics. The results have showed that 100% of 4. baumannii
1solates are multi-drug resistant (MDR). In order to study the genes located on
A. baumannii plasmids, genetic transformation has been conducted. The heat-
shock method successfully transformed E. coli DHS5a with plasmids from A.
baumannii strains, transferring the resistance to seven antibiotics out of 11 tested
in the transformation experiment. The transformed colonies showed identical
MIC values to their wild type counterparts, except for amikacin, where the
transformed E. coli DH5a had a lower MIC. This suggests additional
mechanisms in A. baumannii, beyond plasmid-borne resistance genes,

contributing to amikacin resistance. All transformed colonies have exhibited
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uniform antibiotic resistance patterns, indicating that resistance has been

originated from a single plasmid.

PCR used to identify seven plasmid-mediated antibiotic resistance genes in
the genome of 4. baumannii. No quinolone (gnrA, gnrB, and gnrS) and colistin
(mcr-1) resistance genes have been found. However, all isolates carried aac(6’)
gene which can modify the effect of quinolones, particularly ciprofloxacin. The
study also finds that all 4. baumannii isolates, contained the blaoxs-s; and folA
genes, which encodes OXA-type carbapenemase and trimethoprime resistance,

respectively.
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