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ABSTRACT

P seudomonas aeruginosa is gram-negative Bacteria are among the

most important pathogenic agents in both human and veterinary
medicine, responsible for a wide range of diseases affecting humans
and animals. These include wound and burn infections, eye and skin
infections, urinary tract infections, otitis media, septicemia, and
infections of bones and joints. Otitis media, in particular, is a
frequently encountered condition in domestic animals such as cats and
dogs. In order to isolate and identify Pseudomonas aeruginosa strains
capable of producing pyocyanin and to assess their antibiotic
resistance, a total of 120 ear swabs were obtained from domestic cats
clinically diagnosed with otitis media. These samples were collected
from cats presented to private veterinary clinics in Tikrit City from
December 2024 to march 2025, using sterile cotton swabs.The isolated
P. aeruginosa strains showed a high capability to produce the
extracellular pigment pyocyanin, and they exhibited resistance to a
wide range of antibiotics compared to Staphylococcus aureus,
Enterococcus faecalis, and Escherichia coli, which were found to be
sensitive to antibiotics. In contrast, the isolated P. aeruginosa strains
were resistant to antifungal agents, unlike Candida albicans, which
was sensitive to the antifungal drug.
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Introduction

Pseudomonas aeroginosa is Gram-negative,
rod-shaped bacterium that is non-spore-forming
and equipped with a single polar flagellum for
motility [8,14]. It is primarily an obligate aerobe,
utilizing oxygen as its preferred electron acceptor
for respiration. Nevertheless, it is also capable of
anaerobic growth by using nitrate or other
alternative electron acceptors. This metabolic
versatility contributes to its high invasiveness and
adaptability, allowing it to thrive in diverse
habitats, including soil, water, plants, animals,
humans, sewage systems, and healthcare
environments [9]. Pseudomonas caused many
diseases in human and animals, such as wound
infection, burn infection, eye infection, skin
infection, urinary tract infections, otitis media,
bacteremia and bone joint infections[5].the
important infection caused disease in pets animals
such as dogs and cats otitis media[2]. A
distinctive feature of Pseudomonas aeruginosa is
its ability to produce a blue-green pigment known
as pyocyanin (1-hydroxy-5-methylphenazine),
which is soluble in chloroform. The pathogenic
effects of P. aeruginosa are largely linked to a
variety of virulence factors secreted by this
microorganism. [6]. One of the applications of P.
aeroginosa in biotechnology is its ability to
degrade aromatic  hydrocarbon such as
methybenzenes, which are the by-products of
petroleum industries and used as solvents for
enamels and paints as well as in production of
drugs and chemicals[13]. Methylbenzenes are
considered as environmental contaminants that
ubieties atmosphere, soil, groundwater, and
surface waters [4]. Additionally, pyocyanin
exhibits antimicrobial activity against a variety of
microorganisms [3].

Material and methods :
Samples collection:

in December 2024 to march 2025, a total of
forty Samples from the ears of domestic cats
clinically diagnosed with otitis media were
collected. The cats had been brought to private
veterinary clinics in Tikrit City, and the infected
ear sites were sampled using sterile cotton swabs,
which were immediately labeled with relevant
case information. The swabs were transported
under refrigerated conditions in a cool box to the
Microbiology  Laboratory, Department  of
Microbiology, College of Veterinary Medicine,
for bacterial isolation and identification.

Culture Media Preparation
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The following culture media were prepared
and used for the study:
a) Blood agar
b) Mueller—Hinton agar
¢) Brain Heart Infusion broth supplemented with
glycerol
d) King’s Medium A Base

Isolation and Identification of
Pseudomonas aeruginosa
The isolation process involved a combination

of cultural, morphological, and biochemical
examinations:

Cultural characteristics — Observation of
colony morphology on selective and differential

Morphological characteristics — Microscopic
examination of Gram-stained smears to confirm
Gram-negative rod morphology.

Biochemical Tests
The isolates were subjected to the following
biochemical assays:
a) Catalase test
b) Oxidase test
c¢) Indole production test
d) Methyl red test
e) Voges—Proskauer test
f) Citrate utilization testmedia.

Antibiotic Susceptibility Testing

The antibiotic resistance profiles of the isolates
were determined using the well diffusion method
on Mueller—Hinton agar. A panel of commonly
used antibiotics was tested to assess sensitivity
and resistance patterns.

Pigment Production

The ability of the isolates to produce the
extracellular pigment pyocyanin was evaluated
using King’s Medium A Base, following standard
protocols  for  pigment  extraction and
identification.

Results :
Bacterial isolation :

The results of bacterial isolation revealed the
presence of Pseudomonas aeruginosa in the form
of pure colonies. On Mueller-Hinton agar, the
colonies were medium-sized, mucoid, and emitted
a grape-like odor, in addition to producing
pigment. On blood agar, the colonies ranged from
medium to large in size, were gray in color, and
exhibited beta () hemolysis
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Figure 1 growth of Pseudomonas aeruginosa on
culture media (1) growth On Mueller-Hinton agar
with producing pigment (2) growth On blood agar

complete blood hemolysis beta () hemolysis.

Table 1 Biochemical tests for identification
Pseudomonas aeruginosa:

Test name Result
1 Catalase test +ve
2 Oxidase test +ve
3 Indole test -ve
4 Methyl Red test -ve
5 Voges Proskauer test -ve
6 Citrate protaction test +ve
7 Nitrate Reduction test +ve
8 Urease protaction test -ve
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Figure 2 Biochemical tests for Pseudomonas
aeruginosa (1) Indole test (2) Methyl Red test (3)
Voges Proskauer test (4) Citrate protaction test (5)
Nitrate Reduction test (6) Urease protaction test.

Antibiotic sensitivity test:

The results of antibiotic susceptibility testing
showed that the Pseudomonas aeruginosa isolate,
which was later used in the production of the
extracellular pigment, exhibited a multidrug-
resistant (MDR) phenotype to commonly used
antibiotics that are typically employed to treat
various types of bacterial infections, as illustrated
in Table 2.

Table 2 Antibiotic sensitivity test for
Pseudomonas aeruginosa:

Disk antibiotics Result
1| LEVS Levofloxacin R
2| CNI10 Gentamycin R
3| CIP10 Ciprofloxacin R
4 | CTX10 Ceftriaxone R
5 | AMC30 | Amoxicillin+Clavulinic R
acid
6 | CAZ30 Ceftazidime R
7 | MEM10 Meropenem R

Figure 3 Antibiotic sensitivity test on Mueller-
Hinton agar
Production of exopigmentation:

The results demonstrated the ability of the
Pseudomonas aeruginosa isolate to produce
extracellular pigment in large quantities using
King’s Medium A Base, as shown in Figure 4.
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P= pyocyanin pigment, VA30=Vancomycin 30
Mg, LEV5=Levofloxacin 5 pg, ECO10=Econazole
10 pg.
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Figure 4 Production of exopigmentation from
Pseudomonas aeruginosa that used in the study
Well diffusion method sensitivity test:

Antibiotic susceptibility testing demonstrated
that Staphylococcus aureus was sensitive to
Vancomycin  (VA30). Additionally,  both
Enterococcus faecalis and Escherichia coli
exhibited sensitivity to the tested antibiotics.
Furthermore, the yeast Candida albicans showed
susceptibility to Levofloxacin (LEVS) and
Econazole (ECO10), indicating the potential
effectiveness of these agents against both bacterial
and fungal pathogens.

The results of antibiotic susceptibility testing
using the well diffusion method indicated that the
Pseudomonas aeruginosa isolate, which was
subsequently used for extracellular pigment
production, exhibited a multidrug-resistant
(MDR) profile against a broad range of commonly
used antibiotics for various bacterial infections, as
shown in Table (3) and Figure (5).

Table 3 Well diffusion method sensitivity test on
Mueller-Hinton agar by uses of pathogenic
bacterial and fungal:

Type Well Result
1 Control -ve R
2 | Staphylococcus | P1 S
3 aureus P2 S
4 Disc VA30 S
5 | Enterococcus Control -ve R
6 | fecalis Pl R
7 P2 R
8 Disc LEV5 S
9 | Escherichia coli | Control -ve R
10 P1 R
11 P2 R
12 Disc LEV5 R
13 | Candida Control -ve R
14 | albicans P1 S
15 P2 S
16 Disc ECO10 | S
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Figure 5 Well diffusion method sensitivity test on
Mueller-Hinton agar that show activity of
exopigmentation antimicrobial and antifungal .

Discussion :

The results of this study demonstrated the
antimicrobial  efficacy of the Pyocyanin
compound, extracted from  Pseudomonas

aeruginosa, against various strains of Gram-
positive bacteria and its antifungal activity against
certain types of fungi. However, its antimicrobial
activity was weak against different strains of
Gram-negative bacteria such as E. coli and
Enterococcus faecalis. This variation is consistent
with what was mentioned by[15],that Pyocyanin
possesses selective activity depending on the type
of bacterial cell wall. A previous study by
[12]indicated that Pyocyanin functions by
stimulating the production of reactive oxygen
species (ROS), which cause damage to bacterial
proteins and nucleic acids—particularly in
bacteria that lack antioxidant defenses. This
concept was supported by an earlier study
conducted by[4], which clarified the mechanism
of toxicity through the depletion of intracellular
glutathione and catalase levels. Another study
from 2021 demonstrated Pyocyanin’s antifungal
activity and its potential use as a natural
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