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The gram-negative, aerobic, non-spore-forming rod P. aeruginosa might infect both
immunocompetent and immunocompromised hosts with a range of diseases. It is a very
difficult organism to treat in modern medicine because of its propensity to infect
immunocompromised hosts, remarkable adaptability, resistance to antibiotics, and a variety of
active defenses (Reynolds and Kollef, 2021). The environment frequently contains P. aeruginosa,
especially in freshwater. Swimming pools, jacuzzis, and hot tubs are prominent instances of
reservoirs in urban areas. P. aeruginosa causes a number of illnesses. Localized infections after
burns or surgery may lead to widespread and often lethal bacteremia (Wu et al., 2015).

In hospital setting P. aeruginosa gets introduced on catheters which results in urinary
tract infections. Moreover, P. aeruginosa colonization is persistent in the majority of individuals
with cystic fibrosis. P. aeruginosa bacteremia is uncommon in people with cystic fibrosis, which
is likely due to high levels of P. aeruginosa antibodies in the blood (Krell and Matilla, 2024).
The majority of people with cystic fibrosis, however, pass away from localized P. aeruginosa
infections. By using infected respirators, additional patients may get necrotizing P. aeruginosa
pneumonia. After eye surgery or trauma, serious corneal infections can be caused by P.
aeruginosa (Bassetti et al., 2018). A single polar flagellum allows almost all strains for movement,
whereas others contain two or three flagella. Heat-labile antigens (H antigen) are produced by
the flagella. Pili, which are typically present in clinical isolates, may have antiphagocytic
properties and likely facilitate bacterial adhesion, which in turn promotes colonization
(Chevalier et al, 2017). Like other Gram-negative bacteria, P. aeruginosa has three layers in its
cell envelope: the outer membrane, the peptidoglycan layer, and the inner or cytoplasmic
membrane (Wiehlmann et al., 2007). Phospholipid, protein, and lipopolysaccharide (LPS) make
up the outer membrane. In addition to side-chain and core polysaccharides, the LPS of the
majority of P. aeruginosa strains contains hydroxy fatty acids, 2-keto-3-deoxyoctonic acid, and
heptose. On blood agar plates, practically every strain of P. aeruginosa is hemolytic, and a
number of distinct hemolysins have been identified (Chevalier et al., 2017).

P. aeruginosa is recognized to produce strong biofilms that are extremely resistant to
host defenses, disinfectants, and antibiotics. This hinders bacterial removal and causes the
development of extremely resistant chronic infections, which are a serious medical concern
(Olivares et al., 2020). Three exopolysaccharides (EPSs) the capsular polysaccharide alginate

and two aggregative polysaccharides, Psl and Pel make up more than 50% of P. aeruginosa,
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although it also includes proteins and extracellular DNA (eDNA). P.aeruginosa forms "Capped"
mushroom-shaped structures and an intricate network of channels that disperse nutrients and
oxygen while eliminating waste which represents the features of mature P. aeruginosa biofilms
(Chatterjee et al., 2016). P. aeruginosa antibiotic resistance is still a major cause of morbidity and
death and a severe health concern, particularly in intensive care units (ICUs) and long-term
care hospitals (LTACHs). According to CDC data, the percentage of MDR P. aeruginosa
isolates decreased from 15.7% in 2011 to 9% in 2018 (Chatterjee et al, 2016). The National
Healthcare Safety Network's 2015-2017 data indicates that P. aeruginosa antibiotic resistance is
still a major worry. 26.3%, 26.5%, and 27.1% of P. aeruginosa isolates from intensive care unit
patients were resistant to carbapenems, extended-spectrum cephalosporins, and
fluoroquinolones, respectively (Ibrahim et al., 2020).

Furthermore, isolates from intensive care unit patients were found to be MDR,
indicating they were resistant to three or more antibiotics, in 18.6% of cases. Considering how
trequently P. aeruginosa is resistant to other antimicrobials, carbapenem resistance in this
bacteria can make treatment plans more difficult (Wiillner et al, 2022). Context-specific
measures might increase the effectiveness of certain medications against P. aeruginosa infections.
In fact, the combination of cephalosporin and beta-lactamase inhibitor ceftolozane/tazobactam
(C/T) demonstrated both safety and effectiveness in treating highly drug-resistant P.
aeruginosa in ventilator-associated pneumonia (Zelenitsky et al., 2003).

MATERIALS AND METHOD

In the Abbottabad district, this cross-sectional study was conducted. A total of 100 P.
aeruginosa strains were obtained from burn unit patients with mild to severe burn wounds
exhibiting burn infection symptoms.

INCLUSION CRITERIA

Patients whose wounds have not healed after at least four weeks. The median age of the
patients was 5 years (range: 1-55 years). Among them, 54% were female and 46% were male.
SAMPLE COLLECTION

Using sterile cotton-tipped applicators, swab samples were collected from the wound surface
and sent immediately to the lab in a cold chain setting.

IDENTIFICATION OF ISOLATED P. AERUGINOSA

The specimens were cultivated on 5% Blood agar and MacConkey agar plates, and they were
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incubated for 24 hours at 37 °C in an aerobic environment. By 42°C, well-isolated colonies had
been identified as P. aeruginosa.

GRAM STAINING

To perform the Gram staining, a small amount of distilled water was applied to a transparent
slide. A sterile needle was used to apply a little amount of pure culture on the slide. The culture
was evenly distributed throughout the surface using the needle. The smear was formed using
sterilized water, a drop of crystal violet was added to the slide smear. The crystal violet was
swirled in and let to dry for around 30 seconds once a uniform dispersion was achieved.
Following the application of crystal violet stain, the slide was carefully cleaned using sterile
distilled water. The slide was properly washed with pure distilled water, and then a droplet of
Lugol's iodine was applied to the smear to remove any leftover crystal violet hue. Lugol's iodine
and crystal violet combine to keep the stain in place. After applying Lugol's iodine, the slide
was cleaned with acetone. Acetone, a decolorizer, aids in removing excess stains from the slide.
To cover up the smudge, a drop of safranin was put on the slide. The counterstained safranin
stain gives gram-negative bacteria their distinctive color. After thoroughly cleaning the slide
with water to get rid of any remaining traces of safranin, it was eroded clean. Blotting paper
was used to gently remove the excess liquid from the slide. To observe the slide containing the
plated smear, a 100X magnification microscope was utilized (Coico, 2006).

BIOCHEMICAL CHARACTERIZATION

Biochemical assays, including catalase, oxidase and methyl red test were carried out. Briefly
described as follow:

CATALASE TEST

The test indicates the presence of the catalase enzyme. It is employed to distinguish between
different bacteria that produce the catalase enzyme. The P. aeruginosa strain catalase test was
carried out by gently mixing one colony with hydrogen peroxide on a sterile slide. The
appearance of gas bubbles on the surface of the culture material indicated that the test was
positive (Reiner, 2010).

OXIDASE TEST

The oxidase test is a method for determining if cytochrome C oxidase, also known as
cytochrome a3, an enzyme involved in aerobic respiration, is present. A small piece of filter
paper was treated with 1% Kovac's oxidase reagent and left to air dry. A well-isolated colony of

P. aeruginosa strains a freshly cultured (18—24 hours) was taken from bacterial plate onto filter
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paper using a sterile loop. Color differences were analyzed for each test colony. After an
oxidase-positive test, the color turns dark purple in ten to fifteen seconds. The color either
remains the same or reacts more slowly than two minutes when oxidase-negative organisms
are present (Shields and Cathcart, 2010).

METHYL RED (MR) TEST

When the methyl red indicator is added at the end of the incubation time and changes color, it
indicates that the fermentation of glucose produced enough acid and that the conditions were
tavorable to keep the pH of an old culture below 4.5. The Methyl Red (MR) Test was
conducted by inoculating a culture of the P. aeruginosa strains into a tube filled with MR broth,
which was rich in peptone and glucose. Test tubes were filled with two loopfuls of each
bacterial culture, incubated for 48 to 72 hours at 37°C, and labeled with the name of the
organism. Following the duration of incubation, a few drops of methyl red indicator were added
to the incubated tubes. Every tube was analyzed to check for a certain color (Tille and Bailey,
2014).

INDOLE TEST

The indole test is used to determine if an organism can convert tryptophan into indole. Indole
was identified using the Kovac's reagent, which mixes concentrated hydrochloric acid, isoamyl
alcohol, and paradimethylaminobenzaldehyde in an acidic environment. A culture of P.
aeruginosa was added into a tube filled with tryptophan broth and incubated at 37 °C for 24 to
48 hours in order to conduct the Indole test. Add 0.5 ml (5 drops) of Kovac's reagent and mix
gently. Observe at the topmost layer of the liquid; if there are purple or red rings visible, a
tavorable result is shown; it yellow rings appear, a negative outcome is shown (KOMAL, 2019).
MOTILITY TEST

This test is done to find out if an organism can move using its flagella. The placement of the
flagella difters depending on the type of bacterium. In order to perform the motility test for P.
aeruginosa strains transfer the semisolid agar into test tubes after preparing it. Apply a straight
needle to a colony of a culture that has grown on nutrient agar medium for 18 to 24 hours.
Once at the middle of the tube, only pierce 1/3 to % inch deep. Make sure the needle exits the
medium in the same direction as it entered. Incubate for up to seven days at 35°-37°C to see if
a diffuse growth zone has flared out from the inoculation line (Shields and Cathcart, 2011).
MOLECULAR CHARACTERIZATION

DNA EXTRACTION
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For DNA Extraction, colonies were grown on MacConkey media for 48 hours at 28 °C, and
genomic DNA were extracted using a boiling method. A loop full of P. aeruginosa strains was
picked up and suspended in TE buffer [100 mM Tris (pH 8.0), 30 mMmg/ml, 20 ul) was added
into the tube and incubated at 37°C for 30 min. SDS [10% (w/v), 40 ul] was added, and the
tube was inverted for 5-6 times, then incubated at 55 °C for 10 min. Phenol: chloroform
isoamyalcohol [400 pl’] was added and mixed well. The mixture was spun at 13,000 rpm for 15
min. The upper solution was transferred to new microtube. The same procedure was repeated if
the solution was not clear. 3 M Sodium acetate (1/10 volume) and 2 volume of cold ethanol was
then added. DNA was then pooled by glass rod and dried for 5-10 min until DNA became clear.
Finally, the DNA was dissolved in 100 - 200 pl of sterilized distilled water and stored at - 20°C
(Izadiyan and Taghavi, 2020).

PCR

PCR was carried out to molecularly confirmed the pathogen using specific primers. PCR was
carried out by preparing the reaction mixture. The PCR master mix contained 1 pMol I-1 of
each primer, 0.2 mMol 1-1 dN'TPs, and Taq bufter (67 mM I-1 Tris HCI pH 8.8). 5 U (1 pl) of
Taq DNA polymerase added to the PCR tube to prolong enzyme's working life after the initial
(one-time) denaturation phase, which was carried out at 95 degrees centigrade for 5 minutes.
For the purpose of amplifying DNA, the following temperatures were used: 95 °C for five
minutes (once), 94 °C for thirty seconds, 47 °C for thirty seconds, and 72 °C for fifty seconds.
Following twenty cycles, the process was allowed to complete extension at 72°C for eight
minutes (Stahlberg et al, 2012).

GEL ELECTROPHORESIS

2% agarose gel was prepared by dissolving 0.66 g in 30 ml TBE buffer, heated in an oven for 2
min. Ethidium bromide (0.5pg/ml) was added to the gel and poured into gel tray when it
temperature was about 45-50°C and allowed for solidification. The gel was completely
submerged in TBE bufter. The PCR products was added by 2 pl blue tracking dye and loaded
separately into the wells of the gel. 1 kb DNA ladder was also used as marker for comparison.
A negative control was also included (master mix only and extracted DNA). Electrophoresis
was performed at 200 volts for 30 mints. Gel was observed under UV light and photographed
using UV-tech machine (Izadiyan and Taghavi, 2020).

RESULTS

COLLECTION AND TRANSPORTATION OF CLINICAL WOUND SWABS


http://amresearchreview.com/index.php/Journal/about

Annual Methodological Archive Research Review

http://amresearchreview.com/index.php/Journal/about

Volume 3, Issue 6 (2025)

A total of 100 wound swabs were obtained from the patients. Pus discharge from the wounds
was aseptically collected using a sterile cotton swab, which subsequently added in sterile Brain
Heart Infusion (BHI) broth in a universal container. The results of the current investigation
indicated that 36 (36%) out of 100 specimens tested positive for P. aeruginosa infections,
whereas 64 (64%) out of 100 specimens tested negative for P. aeruginosa infections. The patient
cohort comprises 51 men and 49 females, categorized into three distinct age groups: 1-25, 26-
50, and 51-75 years. The distribution findings of Pseudomonas aeruginosa isolates indicated that

P. aeruginosa is related with infections in various individuals (Figure 1 and 2).
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FIGURE: 1 PERCENTAGE OF MALES AND FEMALES OUT OF TOTAL 100
PATIENTS
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FIGURE: 1 PERCENTAGE OF POSITIVE AND NEGATIVE OUT OF TOTAL 100
PATIENTS
IDENTIFICATION OF BACTERIAL ISOLATES

Samples were pre-enriched in buffered peptone water and incubated at 37°C for 18—24 hours.
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Enrichment was performed using nutrient broth. Culturing was done on nutrient agar, where
metallic green colonies show typical P. aeruginosa morphology. Out of 100 samples 64 were P.

PA64 (figure 3).

FIGURE: 3 MORPHOLOGY OF ISOLATED P. AERUGINOSA ISOLATE
GRAM STAINING
Using an isolated strain of P. aeruginosa cultured for a whole night, Gram staining identified

the organism are Gram-negative rod shaped bacteria (Figure 4).

CATALASE TEST RESULTS
The isolated bacteria generated gas bubbles on a glass slide after being treated with a few drops
of 3% H202, indicating that the catalase test was positive. The catalase test result showed that

all the P. aeruginosa bacterial strain were positive (Figure 5).

FIGURE: 5 CATALASE TEST OF ALL BACTERIAL ISOLATE
OXIDASE TEST RESULTS: Kovac's oxidase reagent was used for this purpose. The ability

of the organism to synthesize the cytochrome c oxidase was assessed by using the oxidase test.
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The bacterium was positive to test whether the purple colour formed between 30-60 seconds.

Our study’s isolates P. aeruginosa were all oxidase positive.

P e

.
A

FIGURE: 6 OXIDASE TEST OF ALL BACTERIAL ISOLATES
METHYL RED (MR) TEST RESULTS

This test was conducted using glucose phosphate broth. This was done using methyl red
indicator. An aliquot of culture broth containing methyl red indicator will become red when it
is introduced, indicating a favorable outcome and the ability of the bacteria to consume glucose
to create stable acid. The color of the methyl red indicator will shift from yellow to red. The
outcome of the Methyl red test for the bacterial isolates of P. aeruginosa were negative (Figure

7).

A B
FIGURE: 7 METHYL RED TEST FOR ALL BACTERIAL ISOLATES, A USED AS A
POSITIVE CONTROL AND B SHOW NEGATIVE RESULTS FOR ALL ISOLATES

MOTILITY TEST
Bacterial motility was assessed in this assay using a semisolid agar substrate. Bacterial motility

is shown by a diffusive zone of growth from the inoculation line. P. aeruginosa strains all show
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motility by spreading from the inoculation line.

FIGURE: 8 MOTILITY TES Tf OR ALL BACTERIAL ISOLATES
INDOLE TEST
A reddish-colored ring appeared on the glass tube surface as soon as the kovac's reaction was
added, indicating a successful indole test. When indole negativity is present, it is yellow or
absent. Upon adding five to six drops of Kovac's reagent, every bacterial isolate was negative

towards indole test (Figurer 9).

FIGURE: 9 INDOLE TEST FOR ALL A CTERIAL ISOLATES
DNA EXTRACTION
The GJC DNA Purification kit was used to extract the DNA from the sample at 20 degrees.
The produced DNA was preserved and utilized as a PCR template. The extracted DNA served
as a template for PCR testing and was stored at 20°C.

Stage PCR Protocol Temperature (°C) Time (min.)

15t Initial Denaturation 94 5.0
. Denaturing 94 0.5

Qh
Annealing 52.7 0.5

(35 Cycles) )

Extension 72 2.0
grd Final Extension 72 5.0
4th Hold 4 0

10
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PCR

The conserved region of test isolate was amplified by PCR. To successfully identify P.
aeruginosa, a PCR approach was employed. The results show P. aeruginosa band size is of 700bp
(Figure 10).

FIGURE 10: 165 RNA AMPLIFICATION RESULTS FOR ALL BACTERIAL
ISOLATES
PHYLOGENETIC ANALYSIS
The I'TS sequences of each bacterial isolate were Blasted using NCBI Nucleotide Blast, and the
phylogenetic tree was built as described above. Every bacterial strain found during this inquiry
has been identified to belong to the appropriate P. aeruginosa strains by the phylogram
topology (Figure 11).

———NC_00251_a
e NC_0002516.2_c2211306-2208169_Pseudomonas_aeruginosa_PAOI_complet
NC_00251_b
NC_00251_2
NC_002516.2_¢3890650-3889925_Pseudomonas_aeruginosa_PAOI_complet
am NC_002516.2_c4304502-4303141_Pseudomonas_aeruginosa_PAOI_complet
A — - NC_002516.2_1558171-1558890_Pseudomonas_aeruginosa_PAO!_complete
o———— NC_00251 6.2_04058913-4057909_Pseudom0n&s_aemgiqosa_PAOl_comp]et
i NC_002516.2_472024-473175_Pseudomonas_aeruginosa_PAOI_complete_g
N

0.3

FIGURE 11. THE PHYLOGENETIC TREE OF ALL BACTERIAL ISOLATES
DISCUSSION

1
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The gram-negative, aerobic, non-spore-forming rod Pseudomonas aeruginosa can cause a variety
of illnesses in both immunocompetent and impaired individuals. Due to its severe flexibility,
wide range of complicated defenses, antibiotic resistance, and aim to cause infections in
immunocompromised hosts, it is a very challenging organism to treat in modern medicine. The
development of numerous arrays of cell-associated and secreted virulence factors, such as
structural elements, toxins, pigments, and enzymes (elastases, alkaline protease, pyocyanine,
and rhamnolipids), which exacerbate the infection and disease process, is one of the reasons P.
aeruginosa is regarded as an effective opportunistic pathogen. All of the isolates in our study had
at least one distinct virulence characteristic (Chevalier et al, 2017).

Pseudomonas aeruginosa stains obtained from chronic wound infections and the aim of the
current study's is to characterize the isolates on the basis phenotypic and molecular
characteristics. One hundred Pseudomonas Aureginosa samples were taken from the Abbottabad
district's burned unit. According to the current investigation's findings, 64 (64%) of 100
specimens tested negative for P. aeruginosa infections, whereas 36 (36%) of 100 specimens
tested positive. A similar study by Ahmed et al, (2020) demonstrates that 150 samples from
burnt units with persistent wounds were gathered. Fifty samples tested negative, while 100
samples out of 150 tested positive. MacConkey agar and blood agar were then used to describe
the morphology of the bacterial isolates. P. aeruginosa strains form flat, pale, irregular colonies
on MacConkey agar. Similar study was conducted by Badri (2019) which shows P. aeruginosa
produce pale color colonies on the surface of MacConkey media.

An additional component of this investigation was the biochemical analysis of P. aeruginosa.
Methyl red, oxidase, and catalase tests were performed in the current investigation. The
experiment's findings demonstrated that the P. aeruginosa isolates tested negative for oxidase
and positive for catalase in the methyl red test. Similar study was conducted by Ali et al., (2009)
which shows P. aureginosa react to catalase and oxidase test while donot react with metyl red.
Every isolate (100%) tested positive for the development of biofilms, confirming the phenotypic
characterization of the virulence determinants by biofilm production. Of the isolates, 17 (42.5%)
formed strong biofilms, while 14 (85%) produced moderate biofilms. Additionally, inadequate
biofilm development was observed in nine (22.5%) isolates. The isolates that formed biofilms
had higher levels of antibiotic resistance. Similar study was conducted by Badri (2019) which

demonstrates that the formation of biofilms has been identified as a key factor in determining

12
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the pathogenicity of P. aeruginosa infections. According to the microtiter plate test, the majority

of them (84%) produced biofilms.

The purification kit for GJC DNA was used. The extracted DNA was used as a template

tor PCR testing and stored at 20°C. A PCR method was used to effectively identify P.
aeruginosa. PCR is considered to be a less time-consuming method for the rapid and economical
identification and detection of pathogenic microorganisms. Bacterial isolates are confirmed to
be P. aeruginosa strains by the phylogram topology. Similar study by Abdeen (2017) which
showed that the isolated strain exhibited a great deal of similarities with Pseudomonas species.
CONCLUSION
Based on the current investigation, we conclude that a substantial amount of P. aeruginosa burn
wound isolates possessed a profusion of virulence enzymes, biofilm, and toxin production in
addition to antibiotic resistance. These results highlight the necessity of focused antimicrobial
treatments and accurate diagnostic techniques in the treatment of persistent wound infections
caused by P. aeruginosa. Understanding strain diversity, resistance development, and any
epidemic hazards related to this infectious agent requires ongoing surveillance and genetic
analysis.

REFERENCES

ABD EL-HALIM, N. Z. 2021. Phenotypic and molecular characteristics of Pseudomonas
Aeruginosa isolated from burn unit. Egyptian Journal of Medical Microbiology, 30, 19-28.

BASSETTI, M., VENA, A., CROXATTO, A., RIGHI, E. & GUERY, B. 2018. How to manage
Pseudomonas aeruginosa infections. Drugs in context, 7, 212527.

CHATTERJEE, M., ANJU, C,, BISWAS, L., KUMAR, V. A, MOHAN, C. G. & BISWAS, R.
2016. Antibiotic resistance in Pseudomonas aeruginosa and alternative therapeutic
options. International Journal of Medical Microbiology, 306, 48-58.

CHEVALIER, S., BOUFFARTIGUES, E., BODILIS, J, MAILLOT, O.,, LESOUHAITIER, O,
FEUILLOLEY, M. G,, ORANGE, N,, DUFOUR, A. & CORNELIS, P. 2017. Structure,
tunction and regulation of Pseudomonas aeruginosa porins. FEMS microbiology reviews,
41, 698-722.

COICO, R. 2006. Current protocols in microbiology, Wiley.

IBRAHIM, D., JABBOUR, J.-F. & KANJ, S. S. 2020. Current choices of antibiotic treatment for

Pseudomonas aeruginosa infections. Current opinion in infectious diseases, 33, 464-473.

13


http://amresearchreview.com/index.php/Journal/about

Annual Methodological Archive Research Review

http://amresearchreview.com/index.php/Journal/about

Volume 3, Issue 6 (2025)

IZADIYAN, M. & TAGHAVI, S. M. 2020. Isolation and characterization of the citrus canker
pathogen Xanthomonas citri subsp. citri pathotype A, occurring in imported tangerine
(Citrus reticulata Blanco) fruits. Journal of Plant Pathology, 102, 671-679.

KRELL, T. & MATILLA, M. A. 2024. Pseudomonas aeruginosa. Trends in microbiology, 32, 216-
218.

OLIVARES, E., BADEL-BERCHOUX, S., PROVOT, C, PREVOST, G, BERNARDI, T. &
JEHL, F. 2020. Clinical impact of antibiotics for the treatment of Pseudomonas
aeruginosa biofilm infections. Frontiers in microbiology, 10, 487974.

REINER, K. 2010. Catalase test protocol. American society for microbiology, 1-6.

REYNOLDS, D. & KOLLEF, M. 2021. The epidemiology and pathogenesis and treatment of
Pseudomonas aeruginosa infections: an update. Drugs, 81, 2117-2131.

SHEHAB, Z. H. & LAFTAH, B. A. 2018. Correlation of nan1l (Neuraminidase) and production
of some type III secretion system in clinical isolates of Pseudomonas aeruginosa.
Bioscience Research, 15, 1729-1738.

SHIELDS, P. & CATHCART, L. 2010. Oxidase test protocol. American Society for Microbiology,
1-9.

STAHLBERG, A., THOMSEN, C., RUFF, D. & AMAN, P. 2012. Quantitative PCR analysis of
DNA, RNAs, and proteins in the same single cell. Clinical chemistry, 58, 1682-1691.

TILLE, P. M. & BAILEY, S. 2014. Diagnostic microbiology. Misour:: Elsevier, 202-927.

TUMMANAPALLI, S. S. & WILLCOX, M. D. 2021. Antimicrobial resistance of ocular
microbes and the role of antimicrobial peptides. Clinical and Experimental Optometry, 104,
295-307.

WIEHLMANN, L., WAGNER, G., CRAMER, N, SIEBERT, B., GUDOWIUS, P, MORALES,
G., KOHLER, T, VAN DELDEN, C., WEINEL, C. & SLICKERS, P. 2007. Population
structure of Pseudomonas aeruginosa. Proceedings of the national academy of sciences,
104, 8101-8106.

WU, W, JIN, Y, BAL, F. & JIN, S. 2015. Pseudomonas aeruginosa. Molecular medical microbiology.
Elsevier.

WULLNER, D, GESPER, M. HAUPT, A, LIANG, X, ZHOU, P, DIETZE, P,
NARBERHAUS, F. & BANDOW, J. E. 2022. Adaptive responses of Pseudomonas

14


http://amresearchreview.com/index.php/Journal/about

Annual Methodological Archive Research Review

http://amresearchreview.com/index.php/Journal/about

Volume 3, Issue 6 (2025)

aeruginosa to treatment with antibiotics. Antimicrobial Agents and Chemotherapy, 66,
€00878-21.

ZELENITSRY, S. A, HARDING, G. K., SUN, S., UBHI, K. & ARIANO, R. E. 2003. Treatment
and outcome of Pseudomonas aeruginosa bacteraemia: an antibiotic pharmacodynamic

analysis. Journal of Antimicrobial Chemotherapy, 52, 668-674.

15


http://amresearchreview.com/index.php/Journal/about

	Molecular And Phenotypic Analysis Of Pseudomonas A
	Article DetailsA B S T R A C T
	MOTILITY TEST
	PCR
	GRAM STAINING
	MOTILITY TEST
	PCR
	The conserved region of test isolate was amplified

	PHYLOGENETIC ANALYSIS


