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Summary

The current study dealt with the isolation and identification of 19 isolates (14.07%) for the
period (October 2013 to January 2014) from different samples (135 samples) number of isolates
belonging to Pseudomonas aeruginosa were 8 isolated from urine samples, their percentage were
33.33 % and 5 isolates from nasal swabs, (11.11%) and 4 isolated from milk samples (9.30%), 2
isolated from wound swabs (24%) and isolates from eye infection (9.09%). These isolates were
identified by morphological examination and biochemical tests and API-20 NE system. The second
part was the study of the antibiotic susceptibility that was carried out on 19 isolates of P.
aeruginosa for 12 types of antibiotic. The results showed that isolates were resistant to 9 out of 12
antibiotics with percentage (Penicillin 100%, nalidixic acid100%, pipracillin 100%, erythromycin
68,4%, Chloramphenicol 63%, 78%, trimthoprim 73%, ceftacizidem 89%, cefitriaxon 84% and
cefotaxime 89%) on the other hand most of isolates were sensitive to (epipenime, azythromycin,
and polymixin). Detection of phospholipase C (Lecithinase) by agar well diffusion method on
different selective media as (egg yolk agar, briliant green crystal violates lecithnase agar BCL), 12
isolates out of 19 showed a positive reaction on these media. The result depended on measurement
the diameter of opacity zone produced and the blush green zone on the BCL media, the diameter
of zone ranged from 8mm to 32mm. both media (EYA and BCL media is the best media for
detection of phospholipase by P. aeruginosa.
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Introduction break down physical barriers and otherwise

A variety of diseases of humans and contribute  to  bacterial invasion (5)
animals are caused by Pseudomonas Phospholipase C (lecithinase), an exoenzyme
aeruginosa. P. aeruginosa is an opportunistic of P. aeruginosa, has been identified as a
bacterial pathogen that poses a lethal threat to critical component in the pathogenesis of p.
hosts with open injuries and burn wounds, aeruginosa infection. Among the numerous
immuno-compromised hosts and above all extracellular  products produced by P.
(1), Pseudomonas aeruginosa is a bacterium aeruginosa which may contribute to its
responsible for severe infections, they pathogenesis, including toxins, proteases, and
typically infects the pulmonary tract, burns, exopolysaccharides, there are two hemolysins
wounds, and also causes other blood (6). One of these hemolysins is a heat-stable
infections, pneumonia, septic shock, urinary glycolipid, the other hemolysin is a heat-labile
tract infection, gastrointestinal infection, skin phospholipase C (PLC) which catalyzes the
and soft tissue infections(2). P. aeruginosa is a hydrolysis of phosphatidylcholine (7). The
common cause of nosocomial infections. Lung phospholipases are a complex and crucially
infections with this pathogen are associated important group of enzymes that hydrolyze
with high mortality rates in hosts. Also it can phospholipids (PLs) releasing a variety of
cause mastitis in sheep which characterized by products, like for example free fatty acids
swelling of udder, abscesses formation and (FFAs), lyso-phospholipids, di-acylglycerols
necrosis (3). P. aeruginosa cause severe, (DGs), choline phosphate and phosphatidates,
progressive, necrotic dermatitis affect wooled depending on the site of hydrolysis, they play
area and wool free area (4). P. aeruginosa crucial roles in many biochemical processes
produces various virulence factors. The ability related to among others digestion and
of P. aeruginosa to invade tissue depends inflammation. A lot of interest was given to
upon extracellular enzymes and toxins that phospholipases  from a  pharmaceutical
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perspective (8). The PLC-H with a mol. wt of
77kDa haemolyses human and sheep
erythrocytes and degrades not only
phosphorylcholine but also sphingomyelin,
which are key components of eukaryotic cell
membranes (9). Phospholipases are important
virulence factors in an increasing number of
intra- and extracellular bacterial pathogens
including Clostridium perfringens, Coryne-
bacterium pseudotuberculosis, Pseudomonas
aeruginosa, and Listeria monocytogenes (10).
Phospholipases can be divided into four
groups depending on the position of the bond
they hydrolyse on the phospholipid substrate:
phospholipases Al, A2, C and D. Phospho-
lipases C (lecithinase) appear to be the most
important playing a significant role in bacterial
pathogenesis (11). This study aims to detect
the ability of P. aeruginosa isolated from
infected sheep to produce phospholipase C.

Materials and Methods

Samples were collected from suspected
cases of sheep suffering from different
infection of both sexes in abu-griab city. The
total 135 samples included in this study were
43 milk samples ,18 urine samples, 45 nasal
swabs, 22 eye swabs, 8 wound swab, (Table,
1). All samples were placed on brain heart
infusion broth then sent to laboratory within
24 hrs. Then they were cultured on blood agar,
Maconkey agar and incubated at 37C° for 24
hrs. The pale non lactose fermented with dusty
odor colonies were selected. Primary
identification of isolates was done by
biochemical tests and growing on selective
media (12), as well as by microscopical
examinationby using Gram’s stain, the second
step of identification was performed by using
Api 20 NE system.The susceptibility of the
bacterial isolates to 12 antimicrobial agents
including Penicillin, Pipracillin, Cefixime,
Ceftriaxone,  Ceftazidium, Erythromycin,
Azithromycin, Chloramphenicol, Polymixin;
Trimethoprime and Nalidixic acid were
determined by the disk diffusion method in
accordance with NCCLS guidelines. Briefly,
diameter of inhibition zone was measured
(mm) and compared with the national
committee for clinical laboratory standard
(13). Detection of phospholipase C
(Lecithinase) to determine production of
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lecithinases from P. aeruginosa, the isolates
were cultured on agar plates containing the
appropriate substrates according to (14).
Lecithinase production was determined on egg
yolk agar containing 10% egg yolk emulsion.
After incubation at 30°C for up to 5 days,
plates were observed by presence of brown
opaque zones surrounded the colonies (15).
All the isolates of P. aeruginosa were tested
for their ability to produce lecithinase enzyme
by agar well diffusion method on egg yolk
agar, and BCL agar, the positive result
depended on measurement the zone diameter
produced (16).

Results and Discussion

Out of 135 different samples used in this
study 19 isolates belonging to Pseudomonas
aeruginosa were detected include 4 (9.30%)
isolates from milk, 6 (33.33%) isolates from
urine, 5 (11.11%) isolates from nasal swabs, 2
(9.09%) isolates from eye swabs and 2 (24%)
isolates from wound (Table, 1). They were
identified by  biochemical tests and
microscopic examination as shown in the
(Table, 2). The sensitivity test of 19 isolates to
12 type of antibiotic showed that all isolates
were resistance to Penicillin 100%, nalidixic
acid 100%, pipracillin erythromycin 68.4%,
tetracycline, trimthoprim 73%, ceftacizidem
89%, cefitriaxon 84% and cefataxime 89%
and sensitive to epipinem 26%, polymxin 36%
and azithromycin 57%, (Table, 3). Lecithinase
production was determined on egg yolk agar
containing 10% egg Yyolk emulsion. After
incubation at 30°C for up to 5 days, plates
were observed for the presence of colonies
surrounded by brown opaque zones. All the
isolates of P. aeruginosa were tested for their
ability to produce lecithinase enzyme by agar
well diffusion method on egg yolk agar, and
BCL agar.to choose the isolate that have a
greater ability for production, most lecithinase
positive organisms will show activity with egg
yolk agar (Fig. 1). Twelve isolate showed a
positive reaction on the medium. The result
depended on measurement the diameter of
zone produced. These isolates were numbered
from 1 to 12 and the production of
phospholipase varied from one isolate to
another as shown in the (Table, 4).
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Table, 1: No. of P. aeruginosa isolates and there
percentage from different infection in sheep.

No. of No. of
Samples P.aeruginosa
Isolates

% of
P.aeruginosa
Isolates

Clinical
Isolates

Milk 9.30 %
Urine 18 6 33.33 %
Nasal swab 45 5 11.11 %
Eye swab 22 2 9.09 %
Wound 8 2 24 %
Total No. 135 19 14.07 %

Table, 2: Biochemical test of P. aeruginosa
Biochemical test | Result

gram’s stain
Oxidase
Growth on MacConkey agar
Catalase
Urease

Citrate utilization test +

P Rk

(+) Positive, (-) Negative result; (K/K) Alkaline/ Alkaline

AN C<ER R

Table, 3: Antibiotic sensitivity test of P. aeruginosa
isolates in sheep.

Antibiotic ‘ No of resistant
isolates

Con.
| Micro g/disc

Nalidixic acid 19(100%)

| Penicillin 30 19(100%)
Cefotaxime 30 17(89%0)
Cephtazidime 30 17(89%)
Ceftriaxone 30 16(84%0)
Chloramphenicol 30 12(63%)

Erythromycin 30 13(68.4%)
Trimethoprim 15 14(73%)
Polymixin 10 7(36%)
epipenime 10 5(26%)

Pipracillin 10 19(100%0)
Ezithromycin 30 11(57%)

Table, 4: Production of phosphlipase C (Diameter)
from Pseudomonas aeruginosa isolates in sheep.
No. of D.on EYA D.on BCL
isolates (mm) (mm)

Isolate no 1 29 26
Isolate no 2 22 26
Isolate no 3 11 14
Isolate no 4 22 26
Isolate no 5 8 11
Isolate no 6 10 10
Isolate no 7 18 24
Isolate no 8 10 13
Isolate no 9 12 18
Isolate no10 9 14
Isolate noll 32 26
Isolate no12 16 20
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Figure, 1: P. aeruginosa isolate on agar well diffusion
method: A- p. aeruginosa isolate on three different media
(EYA, BCL media, and lecithin agar media) B- opaque
zone on BCL media.

The present study showed that P.
aeruginosa was one of the main causes of
sheep infections. The percentage of isolation
of P. aeruginosa from infection was (14.07)
this result agreed with (17). This study showed
that the percentage of isolation ranged from
(9.09% to 33.33%) this results agreed with
(18) how found the percentage of isolation of
California from urinary tract infection 27%
and nasal swab 25.5% and from wound 16%.
In this study the phospholipase C (lecithinase)
activity of P. aeruginosa show that 12 isolates
out of 19 isolates had lecithinase activity when
grow on egg Yyolk agar (EYA) and brilliant
green crystal violet lecithinase agar media
(BCL) this result agreed with (16) and with
(19) who found 10 from 12 isolates showed
their ability to produce PL-C on BCL agar.
The growth of these strains is characterized by
formation of a grayish-blue opacity
surrounded by zone of lysis after 24hr. the
observation of PLC in different media showed
the suitability of EYA and BCL media for the
detection of phospholipase C.
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