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Isolation and detection of pseudomonas
aeruginosa from post-surgery operatives wound
iIn Babylon provine hospital/ Iraq

Dr Humam kasem Hussein

Abstract— A study was carried out to assess isolation and detection ofPseudomonas aeruginosa from post-surgery operatives
wounds in Babylon Province Hospitals (General Al-Hashemeyah hospital and Al-Shomali General Hospital). Methods: 100
specimens were taken from post operative surgery wounds. The identity of isolates was confirmed by staining method (Gram
stain) , culturing (Nutrient,Macconkey,Blood and TSA agars), biochemical tests (Catalase , Oxidase, Citrate, Methyl red, Voges-
Proskauer,Indole and Lactose fermentation) and Antibiogramtests. Results: from 100 samples, 24 isolates of Pseudomonas aeru-
ginosawere collected. The biochemical activities were positive in Catalase , Oxidase and Citrate and negative in Methyl red,
Voges-Proskauer,Indole and Lactose fermentationwere fixed as features of it. Among the variety of antibiotics tested, the high-
ests resistance were found with Ampicillin (75%) and Oxytetracycline (70.8%) followed by Amoxicillin (66.6%) and Tetracycline
(62.5%), On the other hand, both the isolates were intermediately sensitive to Gentamicin (62.5%), Kanamycin (58.3%) and
Erythromycin (54.1%).while the isolates were highly sensitive to Chloramphenicol (70%) and Ciprofloxacin (66.6%). Conclusion:
P. aeruginosa one of the most important pathogenic bacteria that infect the post-operative wounds.and in some cases even with
antibiotic therapy. All the human ages may undergo the infection with P. aeruginosa with different immunity condi-
tions.Reccurent uses of the same antibiotics may be lead to bacterial resistance because the multi-antibiotics resistance mecha-
nism of P. aeruginosa.Hyagenic managment include Sterilization and Disinfectant methods which established in some hospitals

are not enough to prevent the infection of pathogenic bacterial as nasocomial infections.

Index Terms— Pseudomonas aeruginosa, nasocomial infections, -lactamase production.

1 INTRODUCTION

terium, cells measure 0.5 to 1.0 pm by 3 to 4 pm. It is an

obligate aerobe and forms smooth round colonies with a
fluorescent greenish color. It often produces the non-
fluorescent bluish pigment pyocyanin, which diffuses into the
agar. Other Pseudomonas species do not produce pyocyanin.
Many strains of P. aeruginosa also produce the fluorescent
pigment pyoverdin, which gives a greenish color to the agar,
Some strains produce the dark red pigment pyorubin or the
black pigment pyomelanin. (1)
P. aeruginosa has a relatively large genome that presumably
promotessurvival in diverse habitats(2). In addition to inhabit-
ing a wide variety of environmental positions, P. aeruginosa is
also a multi-host pathogen, capable of infecting hosts as di-
vergent as amoebae, plants, insects, flies, nematodes, and mice
3).
Extensive studies have shown that P. aeruginosa is armed with
a large arsenal of virulence factors enabling it to breach the
human innate immune system, to intoxicate host cells, and to

pseudomonas aeruginosa is a gram negative, rod-shaped bac-
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modulate human adaptive immune mechanisms, serving the
goal of establishing systemic infection or more localized,
chronic colonization (4).

A) Extracellular toxins

First, P. aeruginosa virulence factors include a variety of extra-
cellular toxins (exotoxin A, phospholipase C, elastase) that
could cause extensive damage to host tissues through their
enzymatic activities. Obviously these factors play important
roles in the acute infections (e.g., in burn patients, where mas-
sive tissue damage and septicemia are the most common man-
ifestation)(5).

B) Flagellum, pilus and alginate

Another group of virulence factors are the attachment and
motility organelles, including flagella (swimming), pili
(twitching), and extropolysaccharide (alginate).

These factors give the bacterium the ability to attach to host
cells and move around the host environment, facilitating colo-
nization and immune avoidance. P. aeruginosa usually pos-
sesses a single polar flagellum, responsible for the primary
function of bacterial motility .Interestingly, the flagellar cap
protein has been shown to be involved in the adherence of P.
aeruginosa to the human respiratory mucin, which is important
for the initial colonization of the Cystic Fibrosis (CF) patient’s
airway (6). Pseudomonal pili also are polarly localized motili-
ty/adherence organelles, responsible for twitching motility , spe-
cific adherence to eukaryotic host cells, and nonspecific binding to
other surfaces, where these pili could mediate close contact and
bacterial colonization.One distinctive feature of P. aeruginosa
pathogenicity is the existence of the mucoid phenotype, a condi-
tion where bacterial cells overproduce extracellular polysaccha-
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ride alginate during colonization of the CF patient’s lung. It has
been suggested that alginate may enhance P. aeruginosa viru-
lence/survival in several ways (7).

C) Type III secreted exotoxins

In recent years, P. aeruginosa has been shown to have the so-
called type III secretion system (TTSS), These protein factors
can be directly distributed to the host cells; and once trans-
ferred, can elicit various host responses, facilitating successful
dissemination and infections.

D) Biofilm

P. aeruginosa has been shown to be able to form a biofilm in
various environments. Biofilms have been known to have a
rather complex structure with differentiated bacterial popula-
tions, and increased resistance against hostile environmental
factors, including host immune mechanisms and therapeutic
treatments such as antibiotics (8). Evidence indicates that P.
aeruginosa forms a biofilm in (CF) lungs where the bacterium
lives in an anaerobic environment, as opposed to the aerobic
biofilm formed in laboratory conditions (9). Pseudomonas aeru-
ginosa is a highly adaptable microorganism able to tolerate low
oxygen conditions. It can survive with low levels of nutrients
and grow in temperatures ranging from 4-42°C (10). These
characteristics allow it to attach itself and survive on medical
equipment and on other hospital surfaces,which favors the
beginning of infections in immunocompromised pa-
tients(11).One likely reason that P. aeruginosa is a common
nosocomial pathogen is because it is capable of thriving in a
wide variety of environmental niches, including surfaces in
hospital rooms, water, soil and plants(12).

Pseudomonas aeruginosa is an important cause of both commu-
nityacquired and hospital-acquired infections (13). Communi-
ty-acquired infections include among others ulcerative kerati-
tis (usually associated with contact lens use), otitis externa,
skin and soft tissue infections (including diabetic foot infec-
tions). Hospitalized patients may be colonized with P. aeru-
ginosa on admission or during hospital stay. Nosocomial infec-
tions include pneumonia, urinary tract infections, bloodstream
infections, surgical site infections and infection of the skin af-
ter burn injuries. P. aeruginosa is the leading cause of respirato-
ry tract infections with patients which are intubated during a
hospital stay and has a high mortality of 40% to 50%.P. aeru-
ginosa infections also occur in immunocompromised patients
e. g. AIDS especially in patients who have a compromised
phagocytic system (14). Wound infections due to P.aeruginosa
are especially difficult in burn patients. A high percentage of
the wound infections will lead to sepsis with significant mor-
tality rates. P. aeruginosa infections of the eye usually follows
minor trauma to the cornea.These infections are frequently
associated with contact lens use.

Post-operative wound infection or surgical site infection is an
important cause of health care associated infections among
surgical patients. Over the last few decades, a steady increase
in drug resistant P. aeruginosa strains has made antibiotic
treatment more difficult (15). In part because no new antibiot-
ics effective against P. aeruginosa are imminentlyavailable as
treatment options, the pressing need for drugs to fight this
pathogen has focused study on its virulence factors as poten-
tial drug targets, and more generally active a search for novel
antiinfectives(16,17) . P. aeruginosa produces various mecha-
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nisms of resistance to antibiotics such as broad-spectrum b-
lactamases, alteration of protein binders of penicillin (PBP),
porin mutations, plasmid enzymatic modification, DNA-
gyrase mutation and active expulsion pumps(18,19).

2 MATERIALS AND METHODS

2.1 specimens

One hundreds specimens were take as from patients in General
Al-Hashemeyah hospital and Al-Shomali General Hospital. These
specimens distributed according to the age and gender as in table
(1) and according to the inpatients and outpatients as in table (2).

TABLE 1
DISTRIBUTION OF THE CASES ACCORDING TO
AGE AND GENDER
Ages | 1-10] 11-20 | 21-30 | 31-40 | 41-50 | 51-60 | 61-70
years | vears | years | vears | years | years | years | Total
Gender
Male 7 6 5 2 b 2 0 28
Female | 1| 19 | 3| 10| 3 l 10N
Total 8 25 a | 12 9 3 2 100
TABLE 2

DISTRIBUTION OF THE CASES ACCORDING TO
INPATIENTS AND OUTPATIENTS.

Inpatients Outpatients
Ages Male | Female | Male | Female
1-10 6 1 1 0
years
11-20 2 23 0 0
years
21-30 3 34 2 2
years
31-40 1 7 1 3
years
41-50 4 2 2 1
years
51-60 1 1 1 0
years
61-70 0 2 0 0
years
Total 17 70 7 6
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2.2 identification of samples

The samples were streaked on nutrient agar plates and the
plates were incubated at 37 oC for 24 hours, then the charac-
teristic suspected single colonies were subjected to Gram'’s
staining and then sub-cultured in MacConkey agar, blood agar
and Tryptose Soya Agar (TSA agar) at 420C. The pure isolates
of Pseudomonas aeruginosa were transferred to 1% nutrient
agar slant and stored in the refrigerator at 4 oC. P. aeruginosa
was identified by biochemical tests (Catalase, Oxidase, Citrate,
Methyl red, Voges-Proskauer, Indole and Sugar fermentation)
(20).

2.3 Antiobiogram Testing

Antimicrobial susceptibilities were determined by Kirby-
Bauer disk diffusion according to the CLSI recommendation
(21). The antibiotic disks used were as follow: Ampicillin
(AMP.)10 unit, Tetracycline (TET)30 pg, Oxytetracycline
(OXY.)10 pg, Amoxicillin(AMX.)10 pg, Chloramphenicol
(CHL) 30pg, Ciprofloxacin (CIP.) 5 pg, Gentamicin (GEN.)10
pg, Erythromycin (ERY.) 15 pg and Kanamycin (KAN.) 30 pg.

3 RESULTS

3.1 speciems

The Pseudomonas aeruginosa isolates were distributed as in
table (3).

TABLE 3

nleTpUTInn A Do InAMAMNAC ACDIICINACA ICAI ATEC
Do T o T o O T o = O D OV i o T 7 et T oS o
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3.2 Identifcation of the Bacteria

By culture, P. aeruginosa produces circular mucoid smooth
colonies with emits sweat grape odor in nutrient agar. On TSA
agar, the colonies were show circular shape of colonies with
undulate margin with blue-green color.

All isolates produced -hemolysis on blood agar and grew on
MacConkey agar, but did not ferment lactose sugar. By gram
staining, the morphology of isolated P. aeruginosa showed
Gram-negative, pink colored, medium rod shaped appear-
ance. Isolates of P. aeruginosa were found to be motile when
examined using hanging drop slide under microscope. Results
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of biochemical test were positive in Catalase , Oxidase and
Citrate and negative in Methyl red, Voges-Proskauer,Indole
and Lactose fermentation.

3.3 Antibiogram Test

The response of P. aeruginosa isolates agaist the antibiotics
were showed in table 4.

TABLE 4
ANTIBIOTIC SENSITIVITY PATTERN OF THE ISOLATES OF PSEU-
DOMONAS AERUGINQSA

Antibiotics Disc Bacterial Tsolates
Concentration | Resistant | Intermediate | Sensitive
(g /disc)
Ampicillin 10 unit 18 (75%) |4(16.7%) 2(8.3%)
Tetracycline 30ug 15 (62.5%) | 6 (25%) 3(12.5%)
Oxytetracycline 10 ug 17(70.5%) | 4(16.7%) 3(12.5%)
Amoxicillin 10 ng 16 (66.6%) | 5(20.8%) 3(12.5%)
Chloramphenicol 30ug 3(12.3%) | 4(16.7%) 17(70.5%
Ciprofloxacin Sug 3(12.5%) | 5(20.8%) 16 (66.6%
Gentamicin 0pg  |2(83%) |15(625%) | 7(29.2%)
Erythromycin Sug  |3(208%) | 13(42%) | 6(25%)
Kapamyiite s sion 30 18 3(12.5%) | 14(58.3%) 7(29.2)

By culture, P aeruginosa produces cifcular mucoid smooth
colonies with produces sweat grape odor in nutrient agar and
the blue-green appearnace of the colonies on TSA agar be-
cause the productio of pyocyanin pigment, these finding
granted with those ofLau et al.,(2004) (22). Also the producing
of [-hemolysis on blood agar and growing on MacConkey
agar with no lactose sugar fermentation. These characteristics
colonies were similar with finding of Haleem et al., (2011) (23).
The morphology of isolated P. aeruginosa with gram staining
showed Gram-negative, pink colored rods with medium size
appearance.These findings agreed with the findings reporteby
Tripathi et al., (2011) (24). The Pseudomonal isolates appeared
motile with hanging drop method because it has pili that help
it in movement, This finding similar to that which fixed by
Quinn et al., (2002) (25).

Results of biochemical tests granted with that which estab-
lished byMeyer et al .,(2002) (26) .

Antibiogram test means, the test that is done in laboratories or
in in-vitro condition to detect the sensitiveness of antibiotics
against certain bacteria which is responsible for specific dis-
ease. On the other hand this test is done to measure the ability
of antibiotics to prevent the growth of bacteria under in-vitro
condition or in a suitable environment or outside the body.
Being Gram-negative bacteria, most Pseudomonas spp. are natu-
rally resistant to penicillin and the majority of related beta-
lactam  antibiotics, but a number are sensitive
to chloramphenicol andciprofloxacin. Aminoglycosides such
as gentamicin, and amikacin are other choices for therapy (27).
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P. aeruginosais increasingly recognized as an emerg-
ing opportunistic pathogen of clinical relevance. One of its
most worrying characteristics is its low antibiotic susceptibil-
ity. This ability to thrive in harsh conditions is a result of their
hardy cell walls that contain porins. Their resistance to most
antibiotics is attributed to efflux pumps, which pump out
some antibiotics before they are able to act.P. aeruginosa is in-
creasingly recognized as an emerging opportunistic patho-
gen of clinical relevance. One of its most worrying characteris-
tics is its low antibiotic susceptibility (28). This low susceptibil-
ity is attributable to a concerted action of multidrug efflux
pumps  with  chromosomally encoded antibiotic  re-
sistance genes (e.g., mexAB-oprM, mexXY, etc.). and the low
permeability of the bacterial cellular envelopes. Besides intrin-
sic resistance, P. aeruginosa easily develops acquired resistance
either by mutationin chromosomally encoded genes or by
the horizontal gene transfer ofantibiotic resistance determi-
nants. Some recent studies have shown phenotypic resistance
associated to biofilm formation or to the emergence of small-
colony-variants may be important in the response of P. aeru-
ginosa populations to antibiotic treatment (29).

All isolates of P. aeruginosa were investigated for susceptibil-
ity and resistance patterns by disc diffusion method using 9
antibiotics. Among the variety of antibiotics tested, the high-
ests resistance were found with Ampicillin (75%) and Oxytet-
racycline (70.8%) followed by Amoxicillin (66.6%) and Tetra-
cycline (62.5%) (Table 4). These findings were more or less
similar to other researchers Ferguson et al., (2007) (30) where
the authors concluded that 100% P. aeruginosa were resistant to
Ampicillin, Amoxicillin and Tetracycline.

On the other hand, both the isolates were intermediately sensi-
tive to Gentamicin (62.5%), Kanamycin (58.3%) and Erythro-
mycin (54.1%). These results were nearly comparable with
Tripathi et al.,, 2011 where the authors found that all the clini-
cal isolates of P. aeruginosa were sensitive to variety of antibi-
otics including gentamicin.

most isolates of P. aeruginosa were highly sensitive to Chlo-
ramphenicol (70%) and Ciprofloxacin (66.6%). These results of
antibiotic sensitivity test were similar with Corona-Nakamura
et al., 2001(31) where the authors interpreted that P. aeruginosa
absolutely sensitive to Ciprofloxacin.

7.3 Additional Formatting and Style Resources
Additional information on formatting and style issues can be
obtained in the IJSER Style Guide, which is posted online at:
http://www.ijser.org/. Click on the appropriate topic under the
Special Sections link.

4 CONCLUSION

1. P. aeruginosa one of the most important pathogenic bacte-
ria that infect the post-operative wounds.and in some cases
even with antibiotic therapy.

2. All the human ages may undergo the infection with P. aeru-
ginosa with different immunity conditions.

3. Reccurent uses of the same antibiotics may be lead to bacte-
rial resistance because the multi-antibiotics resistance mecha-
nism of P. aeruginosa.

4. Hyagenic managment include Sterilization and Disinfectant
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methods which established in the hospitals are not enough to
prevent the infection of pathogenic bacterial as nasocomial
infections.

Recommendations:

The excessive focusing on the molecular biology study spe-
cially that related to the resistant genes of the pathogenic bac-
teria like P. aeruginosa to reduce the antibiotics resistance.
Appropriate hygienic management should be establish in the
hospitals to reduce the incidance of the nasocomial infections

including post-operative infections.
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