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ABSTRACT

The present study was carried out on 550 samples (nasal, tracheal swabs and lung tissues)
collected from pneumonic and apparently healthy cows and buffaloes. The bacteriological
examination revealed that Pseudomonas aeruginosa was isolated from 172(41.1%) out of 419
cow’s samples and from 46(35.1%) out of 131 buffalo’s samples. From 172 cow’s isolates there
were 144 isolates related to serotype (1) and 28 isolates were untypable while buffalo’s positive
isolates revealed that 40 isolates were belonging to serotype (1) and 6 isolates were untypable.
The effect of disinfectants as phenol, formalin and ethyl alcohol on viability of tested strains
showed that 3.0% phenol could kill all tested strains after 5 minutes, but 3% concentration of
formalin has a marked killing effect on the growth of P. aeruginosa within 10—15 minutes, while
40% ethyl alcohol dilution could kill P. aeruginosa after 10 minute. Forty P. aeruginosa isolates
were tested for antibiotic susceptibility to 12 chemotherapeutic agents. The most effective
antibiotic was gentamycin (95.0%) then streptomycin (87.5%) and amikacin (75%), all tested
strains were completely resistant to tetracycline, cephalothin and ampicillin. It is concluded that
P. aerouginosa is one of the most important cause of pneumonia in cows and buffaloes also it
resists many disinfectants and remain viable except by using appropriate concentration. In vitro
antibiotic sensitivity test showed that most strains were susceptible to gentamycin and amikacin
although they resist many types of antibiotics.
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The effect of respiratory disease is

INTRODUCTION Bacteria are observed as

important cause,

the most
as primary or secondary
pathogens of cattle pneumonia. Predisposing

widespread and can be measured as the amount
of the direct economic losses happening due to
mortality, morbidity, treatment, prevention
costs and loss of production (reduced animal
performance and carcass quality) and the
indirect costs. MebratuAsaye et al (2015) and
Jim, K., (2009)

factors play a significant role in exposing the
animal to disease Isam Eldeen Nour Elhuda
Elamin (2003).Different strains of bacteria
cause pneumonia such as Pasteurella species
(P. Multocida), Pseudomonas Sp. and
Klebsiella pneumonia Hamad and Al-Attar
(2006). P. aeruginosais the most common
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pathogen involved in nosocomial pneumonia
and is responsible for both a high mortality and
morbidity in critically ill patients Fagon JY et
al (1996).

The ability of P. aeruginosa to invade
healthy tissues rarely but when defenses are
compromised, it can infect different tissues.
This explains why most infections are
nosocomial Mesaros et al (2007), also
P.aeruginosa can survive on minimal
nutritional requirements and tolerate a variety
of physical conditions which help this
organism to remain viable in both community
and hospital settings Lister et al (2009).

One of the most important features of the
bacterium is its resistance to various
antibacterial agents and even recently
developed antibiotics has failed to reduce the
mortality rate associated with this organism Ali
et al (2009). An increase in the incidence of
resistance of P. aeruginosa to different
chemotherapeutic agents has been described
from many parts of the world and may be due
to pigment production and to the large increase
of therapeutic use of antibiotics between
different domestic animals. Balakrishnan et al/
(2004).

P. aeruginosa characterized by inherent
resistances to a wide variety of antimicrobials.
Its intrinsic resistance to many antimicrobial
agents and its ability to develop multidrug
resistance  beside =~ mutational  acquired
resistance to antibiotics through chromosomal
mutations makes a serious therapeutic problem
Zahraa et al (2014) and Al-Grawi (2011).
Therefore, this study was designed to detect the
effective concentration of the most common
used disinfectant and also the most suitable
antibiotics which help in control of P.
aeruginosa.

MATERIAL AND METHOD

Samples

During this study a total of 550 samples
were collected from pneumonic and apparently
normal cows and buffaloes as described in
Table (1). All samples were obtained from
different private farms and abattoirs in
Dakahlia Governorate and slaughter house in
Basateen.

Bacteriological examination.

An inoculum from broth containing the
sample was cultivated onto the following
media in duplicate including: Pseudomonas
agar base with C-N (cetrimidenalidixic acid)
supplement, blood agar, MacConkey's agar and
nutrient agar plates. All inoculated plates were
incubated aerobically at 37°C for 24-48 hrs.
then examined. Suspected colonies were
described for their appearance, hemolytic
activity, and colonial characters according to
Konemanet al. (1992).

Biochemical examination: (MacFaddin,
1980): Such as oxidase test, motility test, sugar
fermentation test, nitrate reduction test, urease
activity test, aesculin test.

Serological identification of the
isolates: Unheated viable cells were used as an
antigen after adding droplets of Bacto- P.
aeruginosa antisera (diluted 1:10) on the
appropriate squares of the glass plate then mix
the isolated colony with the droplet of antisera.
Finally, the plate was rotated by hand for about
a minute and then observed for the presence of
agglutination.

Effect of certain chemical agents on P.
aeruginosa: The influence of certain
disinfectants on P. aeruginosa were carried out
by using the suspension test concentration /
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time relationship according to the method
described by (Block et al.,1977). Common
disinfectants namely: phenol, ethyl alcohol,
formalin were examined to detect their action
on P. aeruginosa. Antibiotic sensitivity for
the isolated P. aeruginosa: The test diffusion
technique was applied according to (Finegold
and Martin, 1982).

RESULT

Incidence of P. aeruginosa obtained
from examined diseased and apparently
normal cows and buffaloes: As shown in
table (3) among a total of 419 cows samples
(nasal, tracheal and lung) only172(41.1%) were
positive for P. aeruginosa while the result of
buffaloes samples showed that out of 131
samples (nasal, tracheal and lung) only
46(35.1%) were positive for P. aeruginos.

Prevalence of P. aeruginosa isolates
recorded from apparently normal and
diseased cows and buffaloes: As regards to
bacteriologically positive cases, the results
showed that 37 samples out of 95 samples and
14 sample out of 34 sample collected from
apparently normal cows and buffaloes were
positive for P. aeruginosa with incidence of
38.95% and41.17% respectively, on the other
hand 135 samples out of 324 and 32 samples
out of 97 samples collected from respiratory
affected cows and buffaloes were positive for
P. aeruginosa with a percentage of isolation
reached 41.7% and 32.9% respectively, as
shown in table (4).

The results of serological identification of
isolated strains of P. aeruginosa from cows
showed that 144 isolates were belong to
serotype (1) and 28 isolates were untypable and
the results of serological identification of
isolated strains of P. aeruginosa from buffaloes

showed that 40 isolates were belong to
serotype (1) and 6 isolates were untypable.

Effect of some disinfectants on the viability
of P. aeruginosa:

Effect of phenol solution on viability of
P. aeruginosa: Laboratory studies on the effect
of phenol on the viability of P. aeruginosa
revealed that P. aeruginosa were able to resist
1.0% phenol and remained viable for a period
of 20-25 minutes. Also it is able to resist 2.0%
phenol and remained viable for a period of 15-
20 minutes. Moreover, 3.0% phenol could kill
all tested strains after 5 minutes and 5.0%
phenol solution could destroy tested P.
aeruginosa immediately, as shown in table (6).

2. Effect of formalin solution on the
viability of P. aeruginosa: Studying the effect
of formalin on the viability of P. aeruginosa
revealed that 1% formalin solution inhibit the
growth of the organism after 25 minutes, but
3% concentration of formalin had a marked
killing effect on the growth of P. aeruginosa
within 10-15 minutes. Concentration of 7.0%
have powerful bactericidal effect immediately
on the examined P. aeruginosa, as show in
table (7).

3. Effect of ethyl alcohol solution on the
viability of P. aeruginosa: Studying the results
of the effect of different concentrations of ethyl
alcohol on the wiability of P. aeruginosa
revealed that 30% ethyl alcohol could succeed
to destroy P. aeruginosa within 30 minutes,
while 40% dilution could killed P. aeruginosa
after 10 minutes. Meanwhile, as the
concentration increase, the time required was
respectively decreased since at a concentration
of 60.0% the bactericidal action appeared after
2.5 minutes, as shown in table (8).

Results of antibiotic sensitivity test of
P. aeruginosa:The in vitro sensitivity of 40 P.
aeruginosa isolates from cows &buffaloes
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were done against 12 chemotherapeutic agents.
Reviewing results of cows and buffalo strains,
the most effective antibiotic was gentamycin
(95.0%) and streptomycin (87.5%), these were
followed by amikacin (75.0%). Also, polymxin
B, Neomycin, chloramphenicol and flumequine

could be considered in another category and
their affect ranged between 15.0 — 50.0% all
tested strains were completely resistant to
tetracycline, cephalothin and ampicillin, as
shown in table (9).

Table (1): Number and types of examined samples

Animal species Type of samples | Apparently normal Diseased Total
Cows Nasal swab 65 174 239
Tracheal swab 10 30 40
Lung tissues. 20 120 140
Total 95 324 419
Buffaloes Nasalswabs. 20 67 87
Trachealswabs. 9 13 22
Lung tissues. 5 17 22
Total 34 97 131
Overall total 129 421 550

Table (2): Interpretation of zones of inhibition on agar diffusion method for antibacterial

susceptibility. According to (Oxide)

Antimicrobial agent Discontent Diameter of inhibition
Resistance Intermediate Sensitive
Amikacin 30 ug 14 or less 14-16 17 or more
Ampicillin 10 pg 11 or less 12-13 14 or more
Cephalothin 30 ug 14 or less 15-17 18 or more
Chloramphenicol 30 pg 12 or less 13-17 18 or more
Erythrocin 15 pug 13 or less 14-17 18 or more
Flumequine 30 ug 13 or less 14-15 16 or more
Gentamicin 10 pg 12 or less 13-14 15 or more
Neomycin 30 pg 12 or less 13-16 17 or more
Polymyxin B. 30 ug 12 or less 12-13 13 or more
Streptomycin 10 pg 11 or less 12-14 15 or more
Tetracycline 30 ug 14 or less 15-18 19 or more
Trimethoprim 1.25+5.75 10 or less 11-15 16 or more
sulphamethoxazole
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Table (3): Incidence of P. aeruginosa obtained from examined diseased and apparently normal
cows and buffaloes

Diseased Apparently normal
. Type of Tot.al No. of No. of
Antmal Samples examined examined No. % examined No. %
samples (+ve) (+ve)
samples samples
Cows Nasal swab 239 174 65 37.35 65 24 36.9
Tracheal swab 40 30 11 36.6 10 4 40
Lung 140 120 59 49.2 20 9 45
Total 419 324 135 41.7 95 37 38.95
Buffaloes | Nasal swab 87 67 25 37.3 20 9 45
Tracheal swab 22 13 2 15.4 9 1 11.1
Lung 22 17 5 29.4 5 4 8
Total 131 97 32 329 34 14 41.17

Table (4): Prevalence of P. aeruginosa isolates recorded from apparently normal and diseased cows
and buffaloes.

Animal status No. of bacteriologically examined Positive
samples No. %

App. Normal cows 95 37 38.95
Diseased cows 324 135 41.7
Total 419 172 41
App.Healthy buffalo 34 14 41.17
Diseased buffaloes 97 32 32.9
Total 131 46 35.1

Table (5): Results of serotyping of P. aeruginosa.

Animals Total positive strains Typel Untypable
Cows 172 144 28
Buffaloes 46 40 6
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Table (6): Effect of phenol on the viability of P. aeruginosa.

Phenol concentration
Time / minute of exposure
1% 2% 3% 5%
0.5 min + + + -
2.5 min + + + -
5 + + + -
10 + + - -
15 + + - -
20 + + - -
25 + - - -
30 - - - -
(+) = Resist (-) = kill all tested strain
Table (7): Effect of formalin solution on P. aeruginosa viability.
Formalin concentration
Time / minute of exposure
1% 3% 5% 7%
0.5 min + + + ;
2.5 min + + + _
5 + + + -
10 + + - -
15 + + - -
20 + - - -
25 + - - -
30 - - - -
(+) =resist (-) = Kkill all tested strains.
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Table (8): Effect of different concentration of ethyl alcohol on P.aeruginosa.
Time / minute of exposure Ethylalcohol concentration
30% 40% 50% 60%
0.5 min + + + +
2.5 min + + + +
5 + + + -
10 + + - -
15 + - - -
20 + - - -
25 + - - -
30 - - - -
(+) =resist (-) =kill all tested strain.
Table (9): Results of antibiotic sensitivity test of P. aeruginosa.
P. aeruginosa strains (40)
Antibacterial agents Sensitive Resistant
No. % No. %
Amikacin 30 75 10 25
Ampicillin 0 0.0 40 100.0
Cephalothin 0.0 40 100.0
Chloramphenicol 10 25 30 75
Erythrocin 1 2.5 39 97.5
Flumequine 3 7.5 37 92.5
Gentamycin 38 95 2 5
Neomycin 8 20 32 80
Poly myxin. B. 20 50 20 50
Streptomycin 35 87.5 5 12.5
Tetracycline 0 0.0 40 100.0
Trimethoprim 1 2.5 39 97.5
Sulphamethoxazole 0 0.0 40 100.0
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DISCUSSION

Respiratory tract infections are a
common manifestation in ruminant species of
animals. It is considered that the bacterial flora
of the respiratory system includes both
inhabitant and temporary Quinn, P.J.et al
(2002), Pseudomonas aeruginosais, a Gram-
negative bacterium with an extraordinary
physiological and metabolic adaptability. This
organism has a widespread in nature
Moreover, it tolerates a variety of physical
conditions, and is able to persist in both public
and hospital settings Francisco Toval et al.
(2014) and Silby et al., (2011).

In veterinary medicine, this bacterial
species is increasingly noted as the cause of
severe infection among domestic animals and
birds. In cattle, P. aeruginosa is the common
cause of respiratory affections and mastitis,
cutaneous abscesses, ocular lesions, genital
tract infections and incriminated as a cause of
seminal vesiculitis (Radchenkov et al., 1993).
Thus, particular attention has been directed
towards P. aeruginosa due to its gradual
emergence as some significant animals, birds
as well as human pathogens, few reports
dealing with the comparative studies on
various strains of P. aeruginosa isolated from
cattle and buffaloes in Egypt, so the questions
about their incidence, serotyping are still in
question. A variety of cultural media have
been applied in the present work to improve
the isolation, then complete identification of
the isolates from examined different clinical
samples and apparently normal sample, in
order not to miss the isolates. All isolated
strains belonging to P. aeruginosa were
extensively studied for their morphological,
cultural,  biochemical and  serological
characteristics were done.

It is worthy to note that the incidence of
P. aeruginosa between examined cattle and
buffaloes were 41.1% and 35.1% respectively
as shown in table (3). These findings go hand
with the observations of Rajasekhr et al.,
(1992) and ManalBahaa (2004) who isolated
P.aeruginosa from cows in higher incidence
(15.4%) than in buffaloes (10.5%).

The results given in table (4) revealed
that P. aeruginosa were isolated from
apparently healthy and diseased cows in an
incidence of 38.9% and 41.7% respectively
while from buffaloes in an incidence of 41.1%
and 32.9% respectively. These findings tend to
agree with Ackermann et al (1996) and
ManalBahaa (2004) who isolated 68 strains
of P. aeruginosa from the intestinal and
respiratory systems of apparently normal cattle
and102 strains of P. aeruginosa from
respiratory  tract, genital tract, wound
secretions from diseased cattle suffering from
pneumonia, endometritis and wound affections
in an incidence of 14.8%. In table (5)
serological typing of 172 P. aeruginosa strains
isolated from cows, 144 strains were
belonging to serotype (1) and 28 strains were
untypable with the available antisera and
concerning serological identification of 46
strains of P. aeruginosa isolated from
buffaloes, 40 strains were belonging to
serotype 1 and 6 strains were untypable with
available antisera. Similar findings were
reported by Riad (1994) differentiated P.
aeruginosa strains into nine serotypes and
untypable groups and the most prevalent was
serotype "1" (34.1%) and 2 strains were
untypable serologically. On the other hand, He
et al, (1998) isolated different serological type
from 101 strains of P. aeruginosa with the
typed rate of 84.2%. Among them type (7)
23.7%, type (1) 13.9% and another strains
15.8% could not be differentiated and so
named untyped P. aeruginosa group.
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The present work was carried with the
aim to determine the effect of several
disinfectant and antibacterial agents on the
viability of P. aeruginosa. In fact, there are
Scanty data in the literatures on the effect of
the disinfectants on P. aeruginosa was
recorded, so the results in the present work
will be discussed according to the effect of the
most common used disinfectants namely:
phenol, formalin and ethyl alcohol on P.
aeruginosa 1solated from cows and buffaloes.
Past studies on the response of P. aeruginosa
to  disinfectants have shown certain
discrepancies of P. aeruginosa to disinfectants
Lowbury (1951). As shown in table (6) 1-2%
phenol solution failed to eliminate P.
aeruginosa before 20-25 minutes’ exposure,
while higher concentrations as 3% - 5% has a
bactericidal effect after variable periods of
time. It was noticed that all tested strains of P.
aeruginosa required a comparatively nearly
similar time for their death, although the
difference in the time factor did not exceed 5
minutes or lesser. Generally, the value of
phenol as a disinfectant is obvious. Nearly
similar results were reported by Oryan et al.,
(2007) and Korenova (2008) who recorded
that phenol and many phenolic compounds are
strong antibacterial agents especially at the
generally employed concentrations (1-3%
aqueous solutions) due to denaturation of the
vital protein. As shown in table (7), it is
noticed that 1% formalin is considered highly
effective against P. aeruginosain 25- 30
minutes. On the contrary at the concentration
of 7% solution destroyed all tested strains at
once. Nearly similar results were reported by
Amany El Gohary (2004) and Rani Abd El
wahab (2009). As shown in table (8), ethyl
alcohol in high concentration of 60.0% is
excellent antibacterial agents P.
aeruginosawithin 2.5mm. Up to 5 minutes’
post exposure. Ethyl alcohol is commonly
used as disinfectants because it is toxic to
bacterial cells due to the denaturation of
protein. Oryan et al.,, (2007) and Korenova
(2008).

Most of isolated strains proved to be
highly sensitive to gentamicin (95%),
amikacin (75%) and streptomycin (87.5%).
There was little or no sensitivity to neomycin,

flumequine,  chloramplenicol, tetracycline,
erythromycin, cephalothin and
trimethoprinsulfamethoxzole (table 9).

Aminoglycosides including gentamicin was
the most effective inhibitors of growth and
was used here as the representative of the class
of antibiotics together with amikacin as the
best of choice for infections due to P.
aeruginosa. These results are in agreement
with that of Akhoon Z.A et al (2012) who
reported that the most effective antibiotics on
P. aeruginosa were gentamycin and amikacin.
Meanwhile, Omae et al., (1974) isolated 118
strains of P. aeruginosa, from clinical
specimens from cattle, equines and pigs and
found that all tested strains showed a high
sensitivity  to  colistin, polymyxin and
gentamycin and all strains were resistant to
kanamycin,  erythromycin,  oleandomycin,
chloramphenicol and sulpha drugs. Similar
observations were also registered by many
workers Longford er al., (1990) and Riad
(1994). They reported the sensitivity of
amikacin and  gentamicin  against P.
aeruginosa. Also the same results reported by
Tre-Hardy et al., (2008) and Rania Abd El
Wahab (2009). The isolates are remarkable
for their intrinsic lack of susceptibility to many
antimicrobial agents. In general, most workers
agree that most of antibiotics are of limited
value in the treatment of P. aeruginosa
infection in animals.

The need for sensitivity testing is limited
in large animal practice, because the results
frequently come too late to be useful, but it is
beneficial for prophylaxis program. However,
talking samples may be important to confirm
the iitial choice of therapy. Thus, sensitivity
testing is intended to give a basis for the
choice of an antimicrobial drug.

Mansoura Vet. Med. J.

Yol. XVIII, No. 1, 2017



Neermin.A.Ibrahim. et al...

414

REFERENCE

Ackermann. M.R.; Kehrli, M.E. Jr.;
Laufer, J.A. and Nuszl, T. (1996):
Alimentary and respiratory tract lesions
in eight medically fragile Holstein
cattle with bonine leukocyte adhesion
deficiency (BKAD). Vet. Pathol.:
23(3): 273-281.

AKkhoon Z.A, Peer F.U and Sofi K.A(2012):
Study on in vitro senstivity of bacteria
culturs from clinical mastitic milk to
few anti-bacterial agents. Indian J.
Anim. Res., 46 (4): 404 - 406, 2012.

AL-Grawi IGA (2011). Expression of
mexAB-oprM  Operon of Septicemic
Pseudomonas aeruginosain Relation to

Antibiotic  Resistance [Doctor of
Philosophy]. Al-Nahrain University.
Ali Manatfi; JamshidKohanteb;

DavoodMehrabani; Aziz Japoni;
MasoudAmini; Mohsen Naghmachi;
Ahmad HosseinzadehZaghi; and
NazaninKhalili. (2009): Active
immunization using exotoxin A confers
protection against P. aeruginosa
infection in a mouse bum model. BMC
Microbial. 9-23.

Amany (2004): Further investigation of P.
aeruginosa with reference to products
and genetic profile Ph.D. thesis,
Microbial, Dept., Fac. Vet. Med., Cairo
Univ.

Balakrishnan G., Madhavan-unny;
Dorairajan N. and Subramanian M
(2004): Studies on bovine mastitis at
Namakkal. Indian Veterinary J. 81 (10)
1166 1167.

Block C.A., Evans D.D., Ensmingre L.L.
White J.L. and Clark F.E. (1977):
Methods of soil analysis. Am. Society

of agonomy. Inc. Madison, Wisconisin,
U.S.A.

Fagon JY, Chastre J, Domart Y, Trouillet J
L, Gibert C. (1996). Mortality due to
ventilated associated pneumonia or
colonization
with Pseudomonas or Acinetobacter Sp
ecies: assessment by quantitative
culture of samples obtained by a
protected specimenBrush. Clin Infect
Dis 23:538-542.

Finegold S. and Martin W. (1982):
Diagnostic Microbiology, 6' Ed. C.V.
Mosb? Co St. Louis, Toranto, London.

Francisco Toval, Anel Guzman-Marte,
Vivian Madriz,
TeresitaSomogyi,Cesar Rodriguez,
andFernando Garcia(2014).
Predominance of carbapenem resistant
Pseudomonas  aeruginosa  isolates
carrying both blaIMP and

blaVIMmetallo-B-lactamases i a
major hospital in Costa Rica.Journal of
Medical Microbiology Papers in Press.
Published October 29, 2014 as
do0i:10.1099/jmm.0.081802-0

Hamad, M.A. and Al-Attar, M.Y. (2006):
Effect of natural serum (non -
immunized) on the bacteria isolated
from pneumonic lungs in sheep.Iraqi
Journal of veterinary science, 20(1):

Ar 59- Ar 64.
He, G.; Li. H. and Xu, H. (1998): The
relationship between different

serological types of Pseudomonas
aeruginosastrain in lower respiratory
tract and its clinical significance.
Zhonghualie He He Hu Xi ZaZhi; 21
(10): 584 -587.

IsamEldeenNourElhudaElamin (2003):
Potentially Pathogenic Bacteria from
Pneumonic Bovine Lungs.University
of Khartoum, Faculty of Veterinary
Medicine.

Mansoura Vet. Med. J.

Yol. XVIII, No. 1, 2017



Neermin.A.Ibrahim. et al...

415

Jim, K. (2009). Impact of Bovine Respiratory
Disease (BRD) from the perspective of
the Canadianbeef producer. Anim.
Health Res. Rev., 10: 109-110.

Konemann E. W. Koneman; Steven D.
Allan V.R. Dowell; William M.
GandaHerber. Sommer and
Washington C. winn (1992):
Diagnostic microbiology: Key for
biochemical identification of
Pseudomonas species.

Korenova J., Lopasovska J. and kuchta T.
(2008): Comparison of three microtitre
plate based methods for. quantification
of biofilm formation ability of bacteria
contaminating food technologies. J. of
food and Nutrition Research., 47 (2),
100-104.

Lister PD, Wolter DJ, Hanson ND (2009).
Antibacterial-resistant ~ Pseudomonas
aeruginosa:clinicalimpact and complex
regulation of chromosomally encoded

resistance mechanisms. Clin.
Microbiol. Rev. 22:582-610.

Longford P. R., Anwar H., Gonda 1. And
Brown M. R. (1990): Outer membrane
proteins of gentamicin iduced small
colony variants of P.aeruginosa.
FEMS MicrobiolLett. 1, 52 (1 /2): 33-
36.

Lowbury B.J. (1951): Contamination of
fluids with P. aeruginosa. Brit. J. Ind.
Med., 8, 22-25.

Macfaddin J.F.V. (1980): Biochemical tests
for identification of medical Bacteria.
2" Ed., The Williams and Wilkins
company, Baltimore U.S.A.

ManalBahaa El- Din Mahmoud (2004):
Immunlogical studies on pseudomonas
Aeruginosa from animal orgin. Ph.D.
Thesis, Microbiol. Dept., Fac. Vet.
Med. Cairo. Univ.

MebratuAsaye, = HabtamuBiyazen and
MelkamuBezie (2015). Isolation and
Characterization of respiratory Tract
Bacterial Species from Domestic
Animals with Pneumonic Lungs from
Elphora Abattorr, Ethiopia
International Journal of
Microbiological Research 6 (1): 13-19,
2015.

Mesaros N, Nordmann P, Plesiat P,
Roussel-DelvallezEL. M, Vaneldere
J, Glupczynski Y, VanlaethemY,
Jacobs F, Lebecque P, Malfroot A,
Tulkens PM, VanbambekeF(2007).
Pseudomonas aeruginosaresistance
and therapeutic options at the turn of
the new millennium. Clin. Microbiol.
Infect. 13:560-78.

Omae K., Terakodo N., Koyamn N., Koeda
T., Azeehi H. and Shimizu T. (1974):
Drug sensitivity and serological typing
of P.aeruginosa of animal origin. J.
Jpn. Vet. Med. Assoc., 27(8): 386-390.

Oryan A., Khalafi-Nezhad A., Toloo N. and
Soltani Rad M.N. (2007): Effects of 4
-chloro-2,6-bis-(2-hydroxyl-benzyl)-
phenol on healing of skin wounds and
growth of bacteria. J. Vet. Med. A
Physiol. Pathol. Clin. Med., 54 (10):
585-591.

Quinn, P.J., B.K. Markey, M.E. Carter,
W.J. Donnelly and F.C. Leonard.
(2002). Veterinary Microbiology and
Microbial Disease, Blackwell Science,
pp: 137-143.

Radchenkonv, V. P.; Radkevich, S. A.; and
Stoyanov, V. K. (1993): Facultatively
pathogenic microflora in semen in
bulls. Zootekhyniya; 9: 25-26.

RajaSekhr, M.; Ramesh, B. and Hegde,
N.G.R(1992): Bacterial flora of
cervical mucus of mares in Karnataka

Mansoura Vet. Med. J.

Yol. XVIII, No. 1, 2017



Neermin.A.Ibrahim. et al...

416

Rania

Centour (Mylafore): ,8 (4): 79 — 82.
Institute of Animal Helath. India.

(2009): Characterization of
pseudomonas aeruginosa and its toxin
m mastitic cow. M.V.Sc. Thesis,
Microbiol., Fac. Vet. Med. Zagazig.
Univ.

Riad, E. M.; (1994): P.H.D A Thesis-Faculty

of vet Med, Cairo university.

Silby, M. W, Winstanley, C., Godfrey, S. A.

C., Levy, S. B. & Jackson R. W,
(2011). Pseudomonas genomes: diverse
and adaptable. FEMS Microbiol Rev
35, 652-680.

Tre-Hardy M., Vanderbist F., Traore H.

and Devleeschouwer M.J. (2008): In
vitro activity of antibiotic combinations
against P. aeruginosa biofilm and
planktonic Cultures. International J. of
Agents., 31(4): 329-336.

Zahraa M. Jaafar, Maysaa A. R. Dhahi,

Abdul Kareem H. Abd and Safaa M.
Jaafar (2014). Molecular identification
and antibiotics resistance genes profile
of Pseudomonas aeruginosa isolated
from Iraqi patients. African Journal of
MicrobiologyResearch.Vol.8(21),
pp-2183-2192, 21 May, 2014.

Mansoura Vet. Med. J.

Yol. XVIII, No. 1, 2017



Neermin.A.Ibrahim. et al... 417
é.,g ﬁ-' | uﬂﬁm

Sl (o Adg Had) 1) et ) o kit inad| (A 03 381 G pladly gl Sl LAY ¢ 190 Y whtulii
L2l ddus 9 69319 599 o) gy bl dsy 3

& gl drala — gkl lal) AT & 3 ) gualal) daala — (g sk il 467

G daals — (g skl clal) A8 & Fadd) 38 dmala — (g skl alal) 4418

Lgran ad cilial) oda (ugaladl g L&Y (e ddie 004 33 o gl g AU (el a5 Al ) o2 B
A8 Jpaall lguand o5 clial) 0db g (g 55 Q) () el Lgale el (5 a0 5 LAl daples ) g2 il g (e
oal el dgle gl gl LAl Lasks gaoy ) gmad) (LS ) gona 13 g ) el 9 90 g g Sl ALalS 5 ) g
(S HN gl

Ly BN oo Lgan pd e €14 Jual (e dolang) Aiie Y VY dlid () (a5 90 5S) aadl) e
A liall Al Lal (g 901 GilgaN) (2 el Lgale 1905 ol G oAl daplea ) 5o JBY) 038 ilS ¢ g % £ )
ciiatl) s ad, %0, dpwdy VYY) Juial (e dplag) Adie €7 lda (LS (i galal) (e Lgaan o
5 Casaladl g JBN) e lglie Aidle 15 VVY Gadle £V EE () aagd dnlag¥) cliall gl )
ClIAS g cpalla s 9l g I gbl) S Lgale ol jpgdaall (lary 8 (g Al J2 9 (1) (o sl gupeal) £ sl ol ) 1)
Ly (3il83 0 g Lailgd 1 g ) (i pataad) pLadl) oo a8 06 Y 5o i Jodadl) ) a9 (L5 J gl
Joasll (e %t S8 O) day LaS AR Vo LA )] gdian ) uld padpand) (Ao (5 98 LT A Cpalla 4l
<Y g joal) dpulaad dpadilly Lal J3Y) Ao 3083 Y ¢ day ) Jgia ) (b gadsad) Ao sladl) o jald LAY
A g AN 4 gaald) cilaliaall aa) GalalSaa¥) IS g (ppatla gy Sl g Cpaalitiad) G 23 g 4y gaad) cilalizaall
sk puliga gl e A o 58

Mansoura Vet. Med. J. Vol. XVIII, No. 1, 2017



	34

