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Abstract 

The bacteria Pseudomonas aeruginosa were isolated and diagnosed and compared with Pseudomonas fluorescens for the 
period between September 2021 and March 2022, in Ghazi Hariri Hospital, Yarmouk and the Medical City.) to 
investigate Pseudomonas aeruginosa and Pseudomonas fluorescens and other species study antibiotic resistance. 

(90) samples were collected using a cotton swab and a sterile container. The diagnosis was made based on the culture 
characteristics and biochemical tests, after which the diagnosis was confirmed at the qualitative level using the phytic 
technique. Carry out a sensitivity test for antibiotics, depending on the method of dissemination of the disc (Kypri 
Power). 

As (25 bacterial isolates were isolated from Pseudomonas aeruginosa, with a percentage of (21.7%)., and (10) bacterial 
isolates from Pseudomonas fluorescens, with a percentage (8.7%). As for P. putida and P.stutz, the total number of 
isolates for each of them was (3). Isolates with a percentage of (2.7%).The infection of males with these bacteria was 
higher than that of females out of a total of 41 isolates of interest to our study, as it appeared that there were (24) 
infected males, i.e. (58.5%), and (17) infected females, representing a percentage of (41.5%). The sensitivity of these 
isolates was tested against a group of antibiotics, including 7 antibiotics. The results of the current study showed that 
the Pseudomonas aeruginosa isolates were highly resistant to Piperacillin, Tetracycline, and Gentamicin, where it 
formed a high resistance rate of 100%, while the study isolates showed sensitivity to Tobramycin antibiotics. 
Ciprofloxaci by (90%). As for Pseudomonas fluorescens, the percentage of resistance to Co-trimoxazole was 80%, 
Tetracycline 50%, tobramycin 40%, cefepime 60%, Ciprofloxacin 60%, Piperacillin 40%, Gentamicin 70%.  
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1. Introduction

The genus Pseudomonas includes many species of bacteria everywhere, and to date, it includes 272 species isolated from 
many different environments, such as soil, water, air, and sediment, as well as from many species of hosts, such as 
animals, plants, fungi, and algae [1]. 

Pseudomonas aeruginosa is one of the types of Pseudomonas spp. It is an opportunistic pathogen that possesses a group 
of virulence factors that make it a subject of interest and study for researchers because of the damage it causes to human 
health and is responsible for some of the injuries that affect it, as it causes many acute and chronic infections such as 
burns, wounds and ear infections [2,3] . As for the bacteria Pseudomonas fluorescens, it is a non-pathogenic bacterium 
found in soil and plants [4], and it is a chemo-organotroph for nutrition and respiration, and this bacterium is considered 
one of the most important factors of biological resistance [5] , these bacteria are characterized by being adapted to 
survive in the soil or settle inside plants, and have a positive effect on both the pathosystem and growth components 
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such as increasing plant height, wet and dry weight, and production, and are characterized by being biofilm producers, 
sometimes need advanced techniques to detect and to remove from the environment  [6,7]. Pseudomonas putida is a 
negative Pseudomonas stutzeri found in soil and plants and is an opportunistic pathogen that causes infections in 
immunocompromised hosts [8,9]. 

2. Material and methods 

2.1. Preparation of culture media 

2.1.1. Preparation of ready and synthetic culture media 

The agricultural media was prepared according to the company’s instructions, which are equipped and fixed on the box, 
where the sterilization process was carried out using the autoclave at a temperature of 121 ° C for 15 minutes and under 
a pressure of 15 pounds / inch2, then the medium was cooled to a degree (45-50 ° C), after which the process was 
carried out. Pouring into dishes as needed, then those dishes were placed in the incubator upside down at a temperature 
of 37 ° C for a period of 24 hours to ensure that there is no contamination of the medium, then it was kept in the 
refrigerator at a temperature of 4 ° C until use. 

2.2. Bacterial isolates 

2.2.1. Collection of Pseudomonas aeruginosa isolates 

90 samples were collected from patients attending and inpatients in Ghazi Hariri, Yarmouk and Medical City hospitals 
from the first of September 2021 until the end of March 2020, and the collected samples included (burns, wounds and 
urination) and a sample of both sexes and different ages, where sterile cotton swabs were used Swabs were used to take 
burn and wound samples. As for sputum and urine, sterile plastic containers were used. 

2.2.2. Identification of bacterial isolates 

Microscopic and agronomic characteristics 

Microscopic examination 

A microscopic examination of the bacterial isolates under study was carried out by taking a part of the bacterial colony 
and transferring it to a clean glass slide and staining it with Gram stain to observe its interaction with Gram stain, the 
shape of the cells and the method of their aggregation. 

Agronomic characteristics 

The culture characteristics were studied through the initial diagnosis of the bacterial colonies on the media of the 
Citerimide agar, the blood agar and the MacConkey agar, where the morphological characteristics of the colonies, color, 
shape and texture were noted as well as their size, height, odor and the shape of the edges as well as their ability to 
decompose blood through the production of hemolysin on the media of the blood agar. Biochemical tests were carried 
out (oxidase test, catalase test, indole test, methyl red test, Voge's - Proskauer test, and citrate utilization test). 

2.3. Antibiotic Sensitivity Test 

2.3.1. Disk Diffusion Test 

The standard Kirby & Bauer method was used to test the sensitivity of bacteria to antibiotics. 

The bacterial suspension was prepared by transferring 3-5 young colonies to tubes containing the nutrient agar 
medium, and the tubes were incubated at a temperature of 37 °C for a period of 18-24 hours. After that, the growth of 
the bacterial suspension in the tubes was measured by comparing it with the turbidity of the standard MacFarland tube, 
which is constant turbidity equal to (1.5×108 cells/ml). 

Sterile cotton swabs were used to spread the bacterial inoculum on the prepared dishes containing Muller-Hinton agar 
medium by immersing the swab in the bacterial inoculum after shaking it well. The excess bacterial suspension is 
removed by pressing the cotton swab several times on the inner wall of the tube containing the medium vigorously to 
remove moisture. After that, the dishes were inoculated with a cotton swab using a brush method on the surface of the 
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agar, then the dishes were left at room temperature for 10-15 minutes, then the antibiotic tablets were transferred to 
the surface of the cultured dish with sterile forceps at equal distances suitable to prevent overlapping in the inhibition 
areas Taking into account the sterilization of forceps by (fire flame and then cool). 

After that, the plates were incubated at 37 °C for 24 hours, then the readings were determined by measuring the 
diameter of the bacterial inhibition zone around each disk in millimeters using a transparent ruler. In comparison with 
the standard rates for the diameter of the inhibition zone given in the international laboratory tables of CLSI  2016. 

3. Results and discussion 

3.1. Isolation and identification of Pseudomonas spp. 

90 samples were collected from patients attending and inpatients in Ghazi Hariri, Yarmouk and Medical City hospitals 
from the first of September 2021 until the end of March of the year 2022, and the collected samples included (burns, 
wounds and urination) and by a sample of both sexes and different ages, where sterile cotton swabs were used swabs 
for taking samples of burns and wounds. As for urine, sterile plastic containers were used. 

(25) isolates from Pseudomonas aeruginosa, (10) isolates from P. fluorescens, (3) isolates from P. putida, (3) isolates 
from P.stutzi, i.e. (21.7%, 8.7%, 2.7% and 2.7%, respectively. (40) isolates representing Staph. aureus, (34) E.Coli 
bacteria, i.e. (34.7%) and (29.5%) out of a total of 115 samples, respectively. Isolates that did not represent the bacteria 
under study were also discarded. Where 41 isolates of interest to our study were taken and differences were found 
between Pseudomonas aeruginosa, P. fluorescens, P. putida and P.stutzi. 

As the total number of bacterial isolates of Pseudomonas aeruginosa reached (25) bacterial isolates out of the total 
(115) isolates with a percentage of (21.7%), which included (5) isolates from urine, (7) isolates from wounds and (13) 
isolates from burns, which were represented by: (20%), (28%), and (52%), respectively, from a total of 25 isolates. As 
for P. fluorescens, the number of its isolates also reached (10) bacterial isolates out of the total (115) with a percentage 
of (8.7%), which included (2) isolates from urine, (5) isolates from wounds, (3) isolates from burns, where It was 
represented by (20%), (50%) and (30%), respectively, from a total of 10 isolates. As for P. putida, the total number of 
isolates was (3) isolates, with a percentage of (2.7%) out of a total of 115 samples, which included (1) isolate from 
wounds and (2) isolates from burns, which were (33.3%) and (66.7%). Consecutive from a total of 3 isolates. Also, 
P.stutzi, the total number of isolates reached (3) isolates from a total of (115) samples, with a percentage of (2.7%), 
which included (1) isolates from wounds and (2) isolates from burns, which represented (33.3%) and (66.7%). 
respectively from a total of 3 isolates. And as shown in Table (4-1). The results also showed that the infection of males 
with these germs was higher than the infection of females from a total of 41 isolates of interest to our study, as it 
appeared that there were (24) infected males, i.e. (58.5%), and (17) infected females, representing (41.5%), as shown 
in Table 4.2. 

Table 1 Numbers and percentages of Pseudomonas aeruginosa, P. fluorescens, P. putida, and P.stutzi isolated from 
different regions of the human body 

isolation sours 

Pseudomonas spp  

Pseudomonas aeruginosa P. fluorescens P. putida P.stutzi  

No. )%( No. )%( No. )%( No. )%( 

urine 5 02%  0 02 %  0  0  

wound 7 02%  5 52%  1 3333%  1 3333%  

burn 13 50%  3 32%  0 ..37%  0 ..37%  

total 05 122%  12 122%  3 122%  3 122%  

total 11 

 



GSC Biological and Pharmaceutical Sciences, 2023, 23(01), 087–098 

90 

Table 2 Distribution of infection with germs according to the sex of the patient. 

sex No. )%( 

Male  01 5235%  

female 17 1135%  

total 11 122%   

 
Pseudomonas aeruginosa is the third most common pathogen associated with hospital-acquired infections, and the 
frequency of hospital-acquired infections by Gram-negative Enterobacteriaceae especially P. aeruginosa has increased 
over the past decade [10]. This bacteria one of the most pathogenic can be escape from disinfection of hospital into the 
wastewater of health facilities which also consider environmental threading source and its detection of pseudomonas 
can be examined according [11]. 

Burns become infected because the environment at the wound site is ideal for bacteria to multiply, so the burn wound 
is considered one of the major health problems in the world [12]. 

Pseudomonas fluorescens is not generally considered a bacterial pathogen in humans [4]. However, infection with 
Pseudomonas fluorescens was recorded at a rate of 5 in wounds and 3 in burns, and P. fluorescens was characterized as 
an acute cause of infection (opportunistic or primary) at sites Other than blood, as previous researchers have recorded 
that Pseudomonas fluorescens is present in skin wounds and abscesses after dog bites [13]. 

Pseudomonas fluorescens is typically non-pathogenic, which means that it does not cause disease in humans. However, 
there have been cases of this bacterium affecting people with weakened immune systems, known as 
immunodeficiencies becoming infected by Pseudomonas fluorescens, usually through the bloodstream due to 
contaminated intravenous injections and blood transfusions. These bacteria can also enter the body through 
contaminated drinking water or products [14]. 

In the current study, 13 (52%) P. aeruginosa isolates were recovered from burn patients, and this result was close to 
the findings by [15,16] reported a higher percentage of sequestration rate (50%) and (68.3%). While [17] reported 
(35.2%) of burn patients. While the studies of [18,19] showed a lower prevalence of P. aeruginosa in burn infection 
(23.1%) and (8.55%) 

The current study did not agree with the study conducted by the researcher [47]. P.aeruginosa bacteria were isolated 
from clinical samples by 70%, distributed as follows: 48.5% of burn infections, 41.4% of wound infections, and 5.7% of 
urinary tract infections. As for the percentage of isolation of these bacteria from burn samples, it reached 52% in the 
current study, and the reason may be due to the contamination of these burns from the hospital atmosphere, tools, beds, 
and hands of hospital workers contaminated with this bacteria. of Pseudomonas aeruginosa in the city of Najaf on 37 
isolates of this bacteria, the distribution ratios reached 27 (67.6%) for burns, while the urinary system was 10 (9.9%). 

P. stutzeri is an uncommon opportunistic pathogen found in the environment. Approximately 1% to 3% of Pseudomonas 
species detected from hospital isolates were identified as P. stutzeri. Human infection caused by this type of 
Pseudomonas was first reported in 1973 in a person with a cutaneous infection [21]. 

In this study, samples were collected from bacterial infections. P. stutzeri P. putida from burns and wounds accounted 
for 33.3% and 66.7% P. stutzeri is an opportunistic pathogen. It has been isolated from clinical samples and has been 
found to cause infection in humans, although rarely. Several Pseudomonas species have been shown to cause skin 
infections including P. stutzeri. Other cases include infections of the artificial bone replacement. All cases of P. stutzeri 
were treated with antibiotics [22]. Pseudomonas putida is an uncommon cause of skin and soft tissue infections. It is 
often associated with trauma or an immunocompromised state. We present the first fatal case of bacteremia due to skin 
and soft tissue infections, which includes malnutrition, immobility and peripheral vascular disease as risk factors [23]. 

In this study, samples of Pseudomonas bacterial infections were collected, showing that 24 males (58.5%) were females 
17 (41.5%), meaning that the percentage of infection in males is more than that of females, as shown in Table 2.4. 

This finding was inconsistent with the study of findings by Rajupt et al. (2008) who showed that the incidence of burns 
in females (.2%) was more than in males (12%)3 Hamoudi’s (0211) study did not agree with the current study, which 



GSC Biological and Pharmaceutical Sciences, 2023, 23(01), 087–098 

91 

found that females are more common than males for burn injuries. This may be because females get burned more often 
than males. 

It is noted from the comparison of the results obtained with the results of other studies that there is a convergence and 
difference in the percentage of bacteria isolation from different samples, and this is due to reasons including: the 
different places of isolation, such as hospitals and intensive care centers, and this discrepancy may also be due to the 
number of samples collected from Also, the percentages of distribution of isolates may vary according to the sites of 
infection, and other reasons are due to the degree of concern for cleanliness, and the type of sterilizers and various 
antiseptics used in hospitals, because P. aeruginosa bacteria are resistant to most sterilization materials and antibiotics, 
and they are a major cause of acquired infections From Shuwaikh Hospitals [24]. 

3.2. Identification of Pseudomonas spp. 

3.2.1. Laboratory culture 

The results of laboratory culture when cultivating samples on Pseudomonas agar medium (cetrimide agar) showed that 
41 isolates have the ability to grow on this medium, [25], the colonies growing on this medium were characterized by 
their regular circular shape and bluish-green color, and they were characterized by an odor similar to that of ripe fruits, 
as shown in figure (4.1)A. Through development on solid MacConkey medium, it was found that 41 isolates had the 
ability to grow on this medium, but they did not ferment the sugar lactose, as shown in picture (1.4) B. In MacConkey 
Agar medium, the colonies of Pseudomonas aeruginosa are colorless due to the lack of lactose fermentation that It is of 
great importance in distinguishing P. aeruginosa from other bacteria present in the sample, especially from Gram-
positive bacteria., [26]. Pseudomonas aeruginosa forms flat, smooth colonies 2 to 3 mm in diameter. Generally, these 
colonies have regular edges and have a crocodile-skin-like appearance when viewed from above.  A single colony was 
selected from each isolate, and planted on solid blood medium, which is a rich, stimulating medium, to determine the 
bacteria's ability to analyze blood and determine the type of decomposition (Li et al., 2022), and 23 isolates were 
completely β-hemolysis, as a transparent halo appeared around The colony is as shown in the picture (1.4) C. 

Most Pseudomonas can be identified. P. aeruginosa easily based on their distinctive colony morphology, pigment and 
odor production, and their ability to grow at 42 °C. While P. fluorescens and P. putida do not have a distinct colony shape 
or odor. And their inability to reduce nitrate to nitrogen gas and their inability to produce xylose acid, which was 
produced in the two species than in other  pseudomonads [27]. 

P. fluorescens can be distinguished from P. putida by its ability to hydrolyze gelatin. P. fluorescens isolates can require 4–
7 days of incubation for accurate detection of gelatin hydrolysis [28] . P. fluorescens can be distinguished from P. stutzeri 
by its ability to grow at 4 °C [28]. P. stutzeri can grow in the presence of 6.5% NaCl. This biochemical property, along 
with the ability to reduce nitrate to nitrogen gas, the ability to oxidize glucose but not lactose, and the characteristic dry 
and wrinkled colony morphology (1-6 mm in diameter), distinguish the group P. stutzeri from other Pseudomonas spp. 
It forms brown colonies [29]. P. stutzeri colony morphology and pigment production on nutrient agar after 24 h, and 
again after 1 week at room temperature produced pyocyanin and fluorescein. A colony of P. putida on nutrient agars 
appeared dark brown, with a flattened shape and irregular edges [29]. 

 

Figure 1 Colonies of P. aeruginosa bacteria 
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Table 3 Characteristics of P. aeruginosa, P. fluorescents 

Characteristic P. aeruginosa NO.25 P. fluorescents NO.10 

Fluorescin 05 12 

Oxidase 05 12 

Nitrate reduction  05 0 

Gelatin liquefaction 05 12 

Growth on cetrimide 05 12 

Growth   on 4C. 0 12 

Growth   on 42C 05 0 

 

The growth of the bacteria was monitored at 4ºC and 42ºC, as the bacteria were grown on the solid nutrient media and 
repeated for each isolate, the first incubated at 4ºC and the other at 42ºC, the results showed the ability of all isolates to 
grow at 42ºC, which is an important diagnostic characteristic for the type Pseudomonas aeruginosa over the rest of the 
species of the genus Pseudomonas However, not all isolates grew at 4 °C, and this is in agreement with [30] . 

3.2.2. Microscopic examination 

When conducting a microscopic examination of bacterial swabs stained with Gram stain, the bacteria (Pseudomonas 
aeruginosa) appeared negative for this stain [31] and in the form of single bacilli or short chains, as shown in the figure 
(2.4). 

 

Figure 2 Gram stain of P. aeruginosa under magnification (X100) after 24 hours of growth on cultured culture 
medium, which shows Gram-negative bacillus 

P. fluorescens, under light microscopy, showed rod-shaped cells, single in arrangement, and not connected to each other 
in chains. They are also motile bacteria, which means they have flagella [32] as shown in Figure (3.4). 

 

Figure 3 of a Gram stain of Pseudomonas fluorescens under a light microscope 

Pseudomonas stutzeri is a Gram-negative, rod-shaped, non-spore-forming bacterium that is typically 1–3 μm long and 
0.5–232 μm wide under a light microscope as shown in figure (4.4) [33].  
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figure 4 of a gram stain of Pseudomonas stutzeri under a light microscope 

Microscopically, 3 isolates were found to be motile by single pole flagella. Two main types of colonies were observed on 
nutrient agar: dry, firm, elongated ("rough") colony with concentric areas of spread and mucous ("smooth") colony with 
different intermediate types. Colonial range A variety of colonial appearance was obtained, for example, Pseudomonas 
stutzeri could be confused with other species of the genera [34]. Pseudomonas putida showed a Gram-negative rod 
shape, 0.5 to 1.0 µm long. The length of the cells may vary depending on the age of the cell in the culture medium, as 
young cells tend to be longer [35] as shown in the figure (4.5). 

 

Figure 5 of a gram stain of Pseudomonas putida under a light microscope 

Our study agrees with the study of [36] in terms of the difficulty of examining the pathogenicity of Pseudomonas putida 
and Pseudomonas stutzeri in diseased cases in terms of isolating them from wounds, burns and urine. It rarely occurs in 
humans and is transmitted through soil, plants and animals to humans. It was recently isolated from pathogenic material 
obtained from human sources in this country. 
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3.2.3. Biochemical tests Pseudomonas spp. 

Biochemical tests for Pseudomonas aeruginosa 

Table 4 Tests that were used in the diagnosis of P.aeruginosa bacteria isolated from different disease cases 

Biochemical tests Number (%) of positive isolate 

Gram stain  Gram-negative bacillus 

Growth test at 42c  + 

Growth test at 4c _ 

Oxidase assay + 

urease 30 (1037%)  

catalase  + 

hymolysin + 

lactose fermentation _ 

KIA  K/K 

 produceH2S _ 

Indole  _ 

MR  _ 

-V-P _ 

Citrale reductase + 

Biochemical tests for P. fluorescens  

Table 5 Biochemical characteristics of Pseudomonas fluorescens 

No Biochemal characteristics P. fluorescens 

1 Hydrolysis of starch -  

0 Gelatin liquefaction +  

3 fluorescent dye + 

1  test Catalase + 

5  Oxidase test + 
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Biochemical tests for P. stutzeri and P. putida 

Table 6 Biochemical characterization  ofP. stutzeri and P. putida 

Biochemical tests No\25 

P. aeruginosa 

No\10 

P. fluorescens 

No\3 

P. putida 

No\3 

P.stutzi 

Pyocyanin dye 05 0 0 3 

fluorescent  05 12 3 0 

Nitrite reduction 05 0 0 0 

Gelatin liquefies 05 12 0 0 

brown tint 0 0 3 3 

4c growth 0 12 3 0 

42c growth 05 0 0 3 

Nitrogen gas 05 0 0 3 

3.3. Antibiotic Resistance of Isolates 

The sensitivity of (20) isolates was tested against each of the following antibiotics Co-trimoxazole, cefepime, 
piperacillin, ciprofloxacin, tobramycin, tetracycline, gentamicin by Kirby-Bauer method using tablets and depending on 
the results of the examination (measurement of the diameter of the inhibition zone) around the antibody disk that was 
compared. With international standard tables [49]. The results of the current study showed that the Pseudomonas 
aeruginosa isolates were highly resistant to Piperacillin, Tetracycline, and Gentamicin, where it formed a high resistance 
rate of 100%. , as the rate of resistance to Piperacillin antibiotics reached 100%, and the result of resistance to the 
antibiotic Piperacillin in our study did not agree with the findings of [37], as the rate of resistance reached 77% and 
came close to the study of the researcher Faidah, 2015, which The resistance rate of 91% to the anti-tetracycline was 
also a result of convergence with the results obtained by the researcher [48] when he noticed that the resistance rate of 
92% to the anti-Gentamicin was also close to the results of the study conducted by the researcher [36]. Whereas, the 
rate of resistance to Gentamicin was 98%. The resistance of these bacteria to Gentamicin, which is one of the types of 
Aminoglycosides, can be attributed to its ability to produce enzymes that modify and neutralize antibiotics. These are 
called Aminoglycoside modifying enzymes (AMEs). such as aminoglycoside N acetyltransferase(AACs) , 
aminoglycoside-o-phosphptransferases (APHs) Or the resistance to these antibiotics may be due to a change in the 
permeability of the wall, as in the resistance to Amikacin [38] . As for the Tetracycline antagonist, the resistance to this 
antibody is due to the reduction of the permeability of the bacterial outer membrane, which leads to a decrease in the 
permeability of the antibody inside the bacterial cells and its accumulation. inside the cell as well as stimulating the 
active efflux system, which leads to an increase in the efflux of antigens outside the cell [39]. As for Pseudomonas 
fluorescens, the percentage of resistance to Co-trimoxazole was 80%, Tetracycline 50%, tobramycin 40.% cefepime , 
60%, Ciprofloxacin 60%, Piperacillin 40%, Gentamicin 70%. This study was in agreement [40]. Where the study 
conducted by the researcher [41] showed that Pseudomonas fluorescens is resistant to a group of antibiotics such as 
cefepime, Piperacillin, Co-trimoxazole, but it is sensitive to anti-fluoroquinolones and aminoglycosides. These results 
did not agree with the researchers [42], where the study showed resistance to Tetracycline 44%, cefepime 6.3%, and 
Piperacillin 11%. Resistance to antibiotics can be attributed to an important phenomenon, which is the indiscriminate 
use of them, whether through unjustified or incorrect use in terms of dose and duration of time, in addition to other 
essential factors related to multiple resistance, including the ability of bacteria to form a biofilm if basic materials are 
available. Within the surrounding environment, it takes for granted the creation of a biofilm, which is the first building 
block in the beginning of antibiotic resistance through the mechanisms of transport, communication, and cohesion 
between cells (cell-to-cell) and the mechanisms of the sensor (Quorum Sensing (QS), which has proven its effective role 
in antibiotic resistance Another physiological mechanism is the Efflux System (Efflux Pumps Multidrug), which works 
to reduce the antibody concentration in the cell, as the efflux systems work to remove Macrolides, Fluoroquinolones, β-
lactams, and aminoglycosides [43; 44], as well as the different virulence factors that characterize P. aeruginosa bacteria 
that contribute to the increase in resistance to various antibiotics, as well as the presence of genetic factors that 
contributed to the epidemic This bacteria and its virulence, which made it more resistant to antibiotics[45]. 

The increasing of resistance open the rout to find and apply alternatives remedies for example using nanoparticles 
combined with other chemical material [46].  
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4. Conclusion 

 Isolation of the four species of the genus Pseudomonas aeruginosa, P. fluorescens, P. putida, P.stutzi isolated from 
different parts of the human body. 

 P.stutzi does not produce the fluorescent pigments that distinguish P. stutzeri from other species of the pseudo-
fluorescent group 

 The results of the current study showed that the Pseudomonas aeruginosa isolates were highly resistant to 
Piperacillin, Tetracycline, and Gentamicin, where it formed a high resistance rate of 100%. 
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