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ABSTRACT
Throughout the period from October 2018 to February 2019, 278 test samples were

collected from animals and human, (55%) animal samples which are distributed to (52.3%)
swab samples were from the environment of slaughters and (47.7%) milk samples were from
cow and buffalo which collected in sterile containers. The result showed that Pseudomonas
was found in (44%) samples on pseudomonas agar distributed in (24%) samples from
slaughters, (20%) samples from milk. (45%) human samples that are distributed to (48%)
swab samples were from diabetic foot patients and (52%) swab samples were from patients
suffering from burns in hospitals of Basrah province. The results showed that Pseudomonas
was found in (56%) samples on pseudomonas agar, (18%) samples from diabetic foot and
(38%) samples from patients suffering from burns. 46 isolates were identified using VITEK 2
Kit. 25 samples identified as Pseudomonas aeruginosa which presented (54%).
Antimicrobial susceptibility testing of 31 P. aeruginosa isolates compared to 13 different
antibiotics was done by the disk diffusion method. Completely isolates were resistant to as a
minimum of 8 antibiotics; they exhibited the form of the multiple resistance to the
antibiotics. Thirty-eight samples were tested for /6S rRNA by conventional PCR assay, 19
from animal sources and 19 from patients' sources. 18 animals and 19 patient samples were

demonstrated distinct bands with approximately 618bp corresponding for P. aeruginosa.

INTRODUCTION
During the history, an essential cause of morbidity and mortality is the infectious
diseases, by the development of the antibiotic history through the twentieth century; there
was a growing confidence that the need for infectious disease specialists would all disappear
(1). P. aeruginosa, like many other nonfermenting gram-negative rods, is a saprophytic

organism widespread in nature, particularly in moist environments (water, soil, plants, and
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sewage), and endowed with only weak pathogenic potential. However, because of its ability
to survive on inert materials and its resistance to most antiseptics and antibiotics, P.
aeruginosa has become an important and frequent nosocomial pathogen. Indeed, in hospitals,
sinks, respiratory therapy equipment, and antiseptic or detergent solutions can act as
reservoirs of P. aeruginosa (2).

P. aeruginosa is an essence of opportunistic pathogen of human. It causes an
infection in urinary tract, dermatitis, infection in soft tissue, bacteremia, respiratory infection,
infection of bone and Joint, gastro-intestinal infections, particularly it causes different types
of infection such as in people suffer from AIDS, Immunocompomised conditions, burns and
cancers and the other diseases. The bacterium causes pneumonia, chronic lung infections,
endocarditic and septicemia. From 10.1% of all nosocomial contaminations, this bacterium
was the 4th utmost frequently isolated nosocomial pathogen reason (3).

P. aeruginosa has increasing veterinary importance, it is a relevant cause of bovine
mastitis, and in diverse animal species it was make various localized infections. The non-
clinical strains of P. aeruginosa from animals and environment have acquired much less care
and rare genetic investigation is identified on bovine strains (4).Raw milk is widely used up
from olden times and the need for it is constant all over the world. Milk has a high nutrition
importance so is considered a major nutrition for human. It is naturally a respectable medium
for growing of microbes. Quality control of raw milk is an essential importance (5).

Defaulting of sanitized condition such as bulk tank unsuitable cleaning, dirty udders,
equipment of milking, milk handling technique and inappropriate storing will raise the
amount of Gram-positive and Gram-negative bacteria in the bulk tank milk (6). The bacteria
in the family Pseudomonadaceae are among the most main spoilage bacteria emerging in
chilled raw milk. They are reflected psychrotrophs, growing well at communal refrigeration
temperatures (0-15°C). The main psychrotrophic micro flora come across in raw milk are
Gram negative rods with Pseudomonas spp. (7) which forms at least 50% of all bacteria in
milk (8).

P. aeruginosa is a multidrug-resistant common opportunistic pathogen with much
importance in medical and veterinary side. This bacteria is a communal causal agent of local
infections in humans, and it is a source of severe infections in an immune-compromised
patients and causes mortality in patients with cystic fibrosis (CF) (9). The worldwide
occurrence of multi-drug resistant bacterial strains in hospitals and communal stays to be a
problematic of due scientific anxiety, particularly contaminations caused by Pseudomonas

species and P. aeruginosa in particular. P. aeruginosa is an opportunistic pathogen with
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intrinsic resistance to various antibiotics and disinfectants including anti-pseudomonal
Penicillins, Ceftazidime, Carbapenems, Aminoglycosides and Ciprofloxacin (10).

It has necessary to develop genotype-based characterization systems which are
capable of exactly detecting these bacteria in spite of any phenotypic alterations, DNA
marker permits rapid identification of species, among DNA markers. The Polymerase Chain
Reaction (PCR) is greatly sensitive specific and fast technique which improve the recognition

of P. aeruginosa especially with using specific primer for /6S rRNA (11).

Therefore, the aim of this study was detect the presence of P. aeruginosa in animal

and human subjects using culture, biochemical tests, VITEK and PCR. The other goal is to

test the susceptibility of the isolated strains to commonly used antibiotics.

MATERIALS AND METHODS

Collection of specimens

A complete of 278 samples were collected from October 2018 to February 2019. One
hundred fifty three (55%) from animals, of which (52.3%) swabs were from the environment of
slaughters and (47.7%) samples were from milk of cow and buffalo collected by plastic sterile
containers, from different areas in Basrah city (Abu-Sukhair, Slaughter of Basrah). One hundred
twenty five (45%) samples were collected by sterile swabs with media. (52%) swabs from
patients suffering from burns and (48%) swabs from diabetic foot wounds of both genera
from Al- Fayhaa hospital, Basrah province. All specimens were labeled and transported
within two hours by a sterile samples collection container to the laboratory then cultured in
brain heart infusion broth (BHIB).

Culturing of specimens

The specimens were incubated at 37°C for 24 hrs. The growth then transferred to
MacConkey agar plates and incubated at 37°C for 24 hrs to distinguish between the
fermenting and non-fermenting lactose bacteria. The colonies from primary cultures were
further purified by re-culture into pseudomonas agar and incubated at 37°C for 24 hrs.

Identification of P. aeruginosa

Preliminary identification of the pure colonies by Gram staining, biochemical tests:
catalase test, oxidase test, and kliglar iron agar (12), Then the results were further confirmed

with the VITEK 2 Kit.
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Antimicrobial susceptibility test

According to NCCLS (13), The antimicrobial sensitivity of the identified isolates was
detected by disc diffusion method of 13 different antibiotic with their indicated
concentrations: Ampicillin (30pg), Amikacin (30pg), Cefotaxime (30ug), Ciprofloxacin
(5pg), Gentamycin (10pg), Ceftazidim (30pg), Imipenem (10pg), Tetracycline (30pg),
Trimethoprim (5pg), Meropenem (10ug), Levofloxacin (15ug), Nalidixic acid (30pg),
Amoxicillin (30 pg), The Mueller-Hington (MH) agar plates were covered with P.
aeruginosa growth after standardizing the inoculum turbidity with 0.5 McFarland
standards(14). The diameters of inhibition zones were measured after 24 hrs with ruler.

Detection of P. aeruginosa by molecular technique

DNA extraction and purification
The DNA of P. aeruginosa isolates was extracted and purified according to the company

instructions (Geneaid, Lot No. FC26108-G/ Korea).

DNA amplification by PCR:
Amplification of /16S rRNA gene was conducted using specific primers table 1, achieved
on thermocycler instrument (Techne, UK). The total volume of the reaction mixture was 50

ul (Table 2) with the reaction condition (Table 3).

Agarose gel electrophoresis
Agarose gel was prepared according to Sambrook et al., (15). The agarose gel was

prepared in concentration of (1.5%).

Table 1: Oligonucleotide primer sequence and PCR product size for 716S rRNA gene
amplification in P. aeruginosa isolates.

MW

Gene Primer Sequence
(bp)

F: 5'-GACGGGTGAGTAATGCCTA-3
16S rRNA 618
R: 5'-CACTGGTGTTCCTTCCTATA-3'
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Table 2: Mixture of PCR (50 pl) for amplification of 716S rRNA gene in P. aeruginosa

isolates.
Reaction Volume
Reagents
(50 b
F Primer 2
R Primer 2
DNA template 10
Nuclease-free water 36
Total 50

Table 3: The conditions of PCR assay for amplification of /6s rRNA gene in P.
aeruginosa isolates.

Steps Temperature (C°) | Time (min) No. of Cycles
Initial denaturation 95 2 1
Denaturation 95 1
Annealing 55 1 30
Extension 72 1
Final extension 72 5 1
RESULTS

In the present study, out of 278 tested samples, (55%) samples from animals, of
which (52.3%) were from the environment of slaughters and (47.7%) samples were from
milk of cow and buffalo. (45%) swabs from patients, of which (48%) samples were from
diabetic foot patients and 65 (52%) samples were from patients suffering from burns in

hospitals of Basrah province (Table 4 and 5).
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Table 4: Prevalence of P. aeruginosa isolated in the animals and environment of

slaughter.
Source of samples No. of Sample P az'(;g(:'ii;osa (%)
Environment of slaughter 80 12 24
cow's and Buffalo milk 73 10 20
Total 153 22 44
X2=0.053

No Significant different at p > 0.05

Table 5: Prevalence of P. aeruginosa isolated from burns wounds and diabetic foot

patients.
Sample Source No. of Sample P azf;g(:wsa (%)
Diabetic foot swab 60 9 18
Burns swab 65 19 38
Total 125 28 56
X2=3.635

No Significant different at p > 0.05

The present study results showed that from 278 collected samples only (55 %) were
non lactose fermenters when samples plated on MacConkey agar distributed in (56.3%)
samples from slaughter, (49.3%) milk samples, (70%) samples from burns and (45%)
samples from diabetic foot patients. Samples were plated on the selective pseudomonas agar
medium to isolate Pseudomonas spp., which had the ability to grow on this medium. P.
aeruginosa produced non fluorescent bluish pigment (pyocyanin) which diffused into the
agar. Only 50 (32.5%) samples out of (55%) showed positive result on pseudomonas agar
distributed in (24%) samples from slaughters, (20%) samples from milk, (18%) samples from
diabetic foot and (38%) samples from burns. Forty-six isolates of these positive
pseudomonas were identified using VITEK 2 Kit. The result showed that (54%) samples
identified as P. aeruginosa, Table (6).

Identification of P. aeruginosa

Identification of P. aeruginosa was achieved by examining bacterial culture
(MacConky agar and Pseudomonas agar), microscopically characteristic (Gram's staining)

and their biochemical reactions (catalase, oxidase, kliglar iron tests) (Table 6).

67



Bas.J).Vet.Res.Vol.19, No.2, 2020.

Table 6: Biochemical tests of P. aeruginosa isolates from different sources.

Oxidase Catalase Kliglar iron VITEK2
Sample type
(%) (“o) (“o) (“o)
Cow's and
12/12 (100) 12/12 (100) 3/12 (25) 8/16 (50)
buffallo milk
Slaughters 12/12 ( 100) 12/12 (100) 4/12 (33.3) 1/4 (25)
Burns wound 18/18 (100) 18/18 (100) 9/18 (50) 10/16 (62.5)
Diabetic foot
27/27 (100) 27/27 (100) 10/27 (37) 6/10 (60)
wounds
Total 100/100 100/100 38/100 54/100
X2 =2.086 X2 =2.068

No significant difference at p>0.05

VITEK2 test showed the highest percentage. (62.5%) of isolates from burn samples,
(60%) of isolates from diabetic wounds followed by cow's and buffalo milk (50%), and
(25%) from slaughter.

Antibiotic susceptibility testing of P. aeruginosa isolated from animals.

This study demonstrated that the results of 13 various antibiotics by disc diffusion
method to wards to 31 P. aeruginosa isolates, using Kirby-Bauer disk diffusion method that
is determined through measuring the diameter of inhibition zones around antibiotic discs

affording to CLSI (2007).

The results showed that 100% of P. aeruginosa isolates were resistant to Ampicillin,
Amoxicillin and Cefotaxime, 97% were resistant to Ceftazidime and Nalidixic acid, 77.4%
were resistant to Meropenem, 42% were resistant to each of Ciprofloxacin and
Trimethoprim, whereas 87% of P. aeruginosa isolates were sensitive to Imipenem, 71% were

sensitive to Amikacin, 67.7% were sensitive to Gentamicin, 61% we

re sensitive to Tetracycline, and 58% were sensitive to Levofloxacin, (Figure 1)

(Table 7).
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Figure 1: Inhibition zones of some antibiotics against P. aeruginosa by disc diffusion
method.

Table 7: Antibiotic susceptibility test to 13 antibiotics by disc diffusion test against 31 P.
aeruginosa isolates.

Con. No. of isolates
No. Antibiotic
(mcg) R (%) I (%) S (%)
1 Amoxicillin (AX) (30) 31 (100) - -
2 Amikacin (AK) (30) 7 (22.5) 2(6.5) 22 (71)
3 Ampicillin (AM) (30) 31 (100) - -
4 Ceftazidime (CAZ) (30) 30 (97) - 1(3)
5 Cefotaxime (CTX) (30) 31 (100) - -
6 Ciprofloxacin (CIP) (5) 13 (42) 4 (13) 14 (45)
7 Gentamicin (CN) (10) 9(29) 1(3.2) 21 (67.7)
8 Imipenem (IPM) (10) 309.7) 1(3.2) 27 (87)
9 Levofloxacin (LEV) (15) 6 (19.4) 7 (22.6) 18 (58)
10 Meropenem (MEM) (10) 24 (77.4) - 7 (22.6)
11 Nalidixic acid (NA) (30) 30 (97) 1(3) -
12 Tetracycline (TE) (30) 8 (25.8) 4 (12.9) 19 (61)
13 Trimethoprim (TMP) (5) 13 (42) 8 (25.8) 10 (32.3)

*R: Resistant; I: Intermediate; S: Susceptible.

69



Bas.J).Vet.Res.Vol.19, No.2, 2020.

Molecular identification by PCR assay:

Detection of 168 rRNA gene in animals.

Nineteen P. aeruginosa isolated from animals were subjected to PCR assay to detect
16s ¥rRNA gene, Eighteen isolates exhibited clear bands of approximately 618bp which

corresponding for detection of P. aeruginosa strains.

Detection of 168 rRNA gene in patients.

Nineteen P. aeruginosa isolates from patients were subjected to PCR assay to detect
16§ rRNA gene. The results showed that 100% isolates exhibited clear bands of
approximately 618bp which corresponding for identification of P. aeruginosa strains (Figure.

2).

Figure 2: Agarose gel electrophoresis of PCR-amplified 768 rRNA gene of P. aeruginosa
isolates. Lane M: DNA marker; Lane 1-6: 165 rRNA gene (618bp); and Lane C:
Negative control.

DISCUSSION

In the present study, Brain heart infusion broth was applied as supplement medium
whereas MacConkey agar and pseudomonas medium were applied to detect and isolate P.
aeruginosa. (55%) P. aeruginosa isolates were obtained from 278 from animal samples, of
which (52.3%) swabs were from the environment of slaughters and (47.7%) samples were
from milk of cow and buffalo collected in sterile containers. (45%) samples from patients, of
which (52%) swabs were from patients suffering from burns and (48%) swabs were from
diabetic foot patients in hospitals of Basrah province. Moreover, out of 18 P. aeruginosa

cases, 8.6 % were under Wagner's Grade III ulcer. The percentage of P. aeruginosa in the
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present study were the topmost infections in comparison with the rate in the study of
Hutschinson and McGuckin (16). The uppermost ratio of P. aeruginosa was obtained from
burn samples (27.7%) This agreed with the study of R'auf (17) who documented the
uppermost ratio of P. aeruginosa through burn infection then followed by wound samples.
This is for the reason that it was the 3™ most-communal pathogen related with infections
which acquired in hospitals (18). Regarding the isolation of Pseudomonas from burns, the
results come in an agreement with the study of Abbas and his colleagues (19) who revealed
that Pseudomonas spp. gave a positive growth in 71% of burns samples.

The main organisms which cause milk spoilage were Pseudomonas species through
the production of lipolytic and proteolytic enzymes (20). No difference in smell or
appearance between milk contaminated with disease-causing bacteria from non-contaminated
milk (21). So, overall of 73(47.7%) samples of raw milk were analyzed for the detection of
Pseudomonas spp. The number of Pseudomonas spp. was 12 isolates. 10(13.6%) isolates
were recognized as P. aeruginosa by biochemical identification. The result were more than
to those described by El- Zubeir and EI-Owni (22) in Sudan who isolated P. aeruginosa in a
percentage of 6.6% from raw milk samples. However, the results showed less prevalence rate
of pseudomonas compared to that was documented by Jyoti and his assistance (23) in India
who showed that P. aeruginosa was isolated in a percentage of 11.11% of the raw milk
samples and higher than those found by Hussein (24) in Iraq who isolated P. aeruginosa in a
percentage of 3.7% from raw milk samples. The variance among the current and the earlier
studies may be attributed to the technique of sampling, treatment of samples and the kinds of
media. Bacterial identification was directed based on morphological and biochemical tests
(25).

The present study results revealed high resistance of P. aeruginosa isolates against
Ampicillin, Amoxicillin, Cefotaxime, Ceftazidime, Ciprofloxacin, Meropenem, Nalidixic
acid and Trimethoprim, while they were sensitive to Imipenem, Amikacin, Gentamicin,
Tetracycline, and Levofloxacin. These results are in accordance with those of other studies
conducted by Fallah and his assistance (26) in Tehran, Abbas and his colleagues (19) in Iraq,
but it contradict with the study of Odumosu and his assistance (27) in Nigeria. On the other
hand, this study showed the percentage of antibiotic resistance among P. aeruginosa isolated
from burn patients and altered clinical samples, is also low. It would hence appear that these
antibiotics are currently the only antibiotics that are prescribed for burn patients (28). Since
P. aeruginosa is generally a multidrug resistant organism, this agrees with the results that

obtained by NCCLS, (13) who found that 66% of pseudomonas strains are resistant to
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Cefotaxime However, Pseudomonas were high sensitive for Imipenem. Carbapenems are
efficient antibiotics against extended-spectrum [-lactamase—producing P. aeruginosa.
However, there are many potential health risks associated with carbapenem-resistant P.
aeruginosa (29).

The major issue confronting the treatment of P. aeruginosa diseases is the reputation
of the pathogen to have a wide array of resistance determinants. P. aeruginosa can create
resistance to antibiotics either through the expression and/or work of chromosomally
encoded mechanisms as a result of mutation or the procurement of resistance genes on
portable genetic components (plasmids) (30). The present study results showed increases in
the rate of the first and second generation of B-lactam resistance, where these antibiotics now
not active in the treatment of Pseudomonas spp. infections.

The present study demonstrated that 37 out of 38 P. aeruginosa isolated from animals
and patients showed accurate bands of approximately 618bp corresponding for identification
of P. aeruginosa strains. These results are in deal with other studies conducted by (31) in
France who found that the [16S rRNA documents analysis revealed
that P. aeruginosa sequences were existing in all environments but were most redundant in
samples from human and animals. Finally, PCR technique is a perfect molecular technique

used for identification in microbiology.

Cilalaall 4 gliall 3ax%a Psendomonas aeruginosa b 58y Al padddl g J e
B ) Addblaca B i sall g i) gaad) (pa Ad g Saall 4 gl

Cg\)ﬂ\sﬁw\cBM\Zu\;ng\gH\@Ss%W\;QAY\&}

-

Al

) commyalls il gl (e Alie YVA Chnam ¢ Y018 S 1Y 0 VA Jg¥) 0 e 6l DA

DY) e s Aie (%EY,V) 55 saall Jasas e s (%07, T) (M e 555 Al s ) saad) (e e (% 00
3 (%EE) 835 se Pseudomonas L3S oh gl Cina ol | ddiadl) cildailal) ddas) 3 Cinan G salall
(%£9) . cula Lue (%Y ) 55,0l e die (%Y €) e 4e se Pseudomonas agar fws e ke )
B e (e DS Aaia (%0Y) 5 oSl a2l i ya (pe S Aniss (% EA) On A (a pall (e S A
de jse due (%O7) (b 325 50 Pseudomonas by of bl < jelal 6 padl ddailae Ciliiine 4§y all

Pseudomonas daus Ao lee ) 2 35 all (oia e (e Aie (%TA) 5 g oSudl paill ia e (e diie (%VA) A

72



Bas.J).Vet.Res.Vol.19, No.2, 2020.

& .P. aeruginosa i (% ©¢) Yo eda dua VITEK 2 kit pladiul s ge de €71 Cuads ggar
(g Al e e gl Y 5l gaan ¢ ) LI Ay ylay By sond) ol (e g 55 0¥ slad Alje TV sl
Al 55 118 TRNA 2535 oo i€l Abe PA HLad) w1 4 gal) aliaall 53aeial gl Jaa ekl L) )
il il Came Gla¥) oo 195 3 pim s e e V9 e g0 POR Joalaial 5 sall Jo i i
Fansa Y4/ 95 ipnl Saadl (e dum e Aie V3/VA G A Sse dubias i 3elE TIA Lo dals e

Ol el

REFERENCES

1-Philip, D.; Daniel, J. and Nancy, D. (2009). Antimicrobial resistant Pseudomonas aeruginosa:
Clinical Impact and complex regulation of chromosomally encoded Resistance
Mechanisms. Clin. Microbiol. Rev. 22(4): 582-610.

2-Dubois, V.; Arpin, C.; Melon, M.; Melon, B.; Andre’, C.; Frigo, C. and Quentin, C. (2001).
Nosocomial outbreak due to a multi resistant strain of Pseudomonas aeruginosa P12:
Efficacy of Cefepime - Amikacin therapy and analysis of B-lactam resistance. J Clin.
Microbiol. 39: 2072-2078.

3-Nelson, C. and Reginald, A. (2007). Antimicrobial properties of extracts of Allium cepa (Onion)
and Zingiber officinale (Ginger) on E. coli, Salmonella typhi and Bacillus subtilis.
Internet. J. Trop. Med. 3: 85-89.

4-Szmolka, A.; Cramer, N. and Nagy, B. (2012). Comparative genomic analysis of bovine,
environmental, and human strains of Pseudomonas aeruginosa. FEMS Microbiol. Lett.
335(2): 113-122.

5-Bashir, S.; Awan, MS.; Khan, SA.; Suthar, V.; Khan, MM. and Khan, MT. (2014):
Microbiological quality evaluation of raw milk consumed in and around Rawalakot, Azad
Jammu and Kashmir. Int. J. Microbial. Res. 5: 112-116.

6-Bonfoh, B.; Wasem, A.; Traore, AN.; Fane, A.; Spillmann, H.; Simbe, CF; Alfaroukh, 10.;
Nicolet, J.; Farah, Z. and Zinsstag, J. (2003). Microbiological quality of cow’s milk
taken at different intervals from the udder to the selling point in Bamako (Mali). Food
Control, 14: 495-500.

7-Vyletélova, M.; Hanus, O.; Urbanova, E. and Kopunecz, P. (2000). The occurrence and
identification of psychrotrophic bacteria with proteolytic and lipolytic activity in bulk
milk samples on storage in primary production conditions. Czech J. Animal Sci. 45(8):

373-383.

73



Bas.J).Vet.Res.Vol.19, No.2, 2020.

8-Champagne, CP.; Laing, RR.; Roy, DY.; Mafu, AA. and Griffiths, MW. (1994):
Psychrotrophs in dairy products: their effects and their control. Crit. Rev. Food Sci. Nut.
34(1): 1-30.

9-Lyczak, JB.; Cannon, CL. and Pier, GB. (2002). Lung Infections Associated with Cystic
Fibrosis. Clin. Microbiol. Rev. 15(2): 194-222.

10- Dundar, D. and Otkun, M. (2010). InVitro efficacy of synergistic antibiotic
combinations in multidrug resistant P. aeruginosa strains. Yonsei Med. J. 51: 111-116.

11-Xu, J.; Moore, JE.; Murphy, PG.; Millar, BC. and Elborn, JS. (2004). Early detection of
Pseudomonas aeruginosa comparison of conventional versus molecular (PCR) detection
directly from adult patients with cystic fibrosis (CF). Ann. Clin. Microbiol. Antimicrob.
3(21).

12-MacFaddin, J. (2000). Biochemical tests for identification of medical bacteria. Lippincott
Williams & Wilkins. Philadelphia, USA.

13-NCCLS. (2000). Clinical and laboratory standers institute, performance standards for
antimicrobial susceptibility testing, twenties the information supplement CLSI.
Document, M100S20, Wayen, PA.

14-Kirby, WM. and Bauer, AW. (1966). Antibiotic susceptibility testing by a standardized single
disc method. Am. J. Clin. Path. 45: 493-496.

15-Sambrook, J.; Fritsch, E. and Maniatis, S. (1989). Molecular Cloning, .2" ed. Cold spring
Harbor Laboratory press. 120-123.

16-Hutschinson, JJ. and McGuckin, M. (1985). Occlusive dressings: A microbiologic and tissue
infections. J. Clin. Microbiol. 22(1): 80-83

17-R'auf, WM. (2003). Bacteriological and genetical study on disinfectants exposed Pseudomonas
aeruginosa. Ph.D. thesis. The College of Medicine. University of Takrit.

18-Moreau-Marquis, S.; Bomberger, JM.; Anderson, GG.; Swiatecka Urban, A.; Ye, S.;
O“Toole, GA. and Stanton, BA. (2008). The Delta F508-CFTR mutation results in
increased biofilm formation by Pseudomonas aeruginosa by increasing iron availability.
Am. J. Physiol. Lung. Cell. Mol. Physiol. 295: 25-37.

19-Abbas, YA.; Khudaier, BY. and Salih, HA. (2014). Detection of Multidrug Resistant
Pseudomonas spp. in Clinical Cases and Hospital Environments at Thi-Qar Province. J.
Col. Edu. Pure Sci. 4: 205-213.

20-Widemann, M., Weilmeier, D., Dineen, SS., Ralyea, R. and Boor, KJ. (2000): Molecular and
phenotypic characterization of Pseudomonas spp., isolated from milk. Appl. Environ.

Microbiol. 66: 2085-2095.

74



Bas.J).Vet.Res.Vol.19, No.2, 2020.

21-Julia, H. (2010): Illness Outbreaks in Utah Linked to Raw milk. News Release, Monday, May
16.

22-El- Zubeir, IEM. and EI-Owni, OAO. (2009): Antimicrobial Resistance of Bacteria
Associated with Raw Milk Contaminated by Chemical Preservatives. World J. Dairy
Food Sci. 4 (1): 65-69.

23-Jyoti, Y.; Saurav, P.; Jyotsna, KP.; Yashab, K.; Ajay, KS., Florin, M. and Harison, M.
(2014): Comparative evaluation of pathogenic bacterial incidence in raw and pasteurized
milk. Int. J. Eng. Sci. Inven. 3(5): 11-20.

24-Hussein, SA. (2008): Isolation and identification of bacterial causes of clinical mastitis in cattle
in Sulaimania region. Iraqi J. Vet. Sci. 22(1): 35-41.

25-Holtz, JG.; Krieg, NR.; Sneath, PHA.; Staley, JT. and Williams, ST. (2000): Bergey’s
manual of determinative bacteriology, 9th edition. Lippincott Williams & Wilkins,
Philadelphia, PA.

26- Fallah, F.; Borhan, RS. and Hashemi, A. (2013). Detection of bla (IMP) and Bla (VIM)
metallo-beta-lactamases genes among Pseudomonas aeruginosa strains. Int. J. Burns
Trauma, 3: 122-124.

27-Odumosu, BT., Ajetunmobi, O., Dadal |Adegbola, H. and Odutayo, 1. (2016). Antibiotic
susceptibility pattern and analysis of plasmid profiles of Pseudomonas aeruginosa from
human, animal and plant sources. Springerplus. 5(1): 1381.

28-Hakemi, VM.; Hallajzadeh, M.; Hashemi, A.; Goudarzi, H.; Tarhani, M.; Tabrizi SM. and
Bazmi, F. (2014). Detection of ambler class A, B and D B-Lactamases among
Pseudomonas aeruginosa and Acinetobacter baumannii clinical isolates from burn
patients. Ann. Burns Fire Disasters. 27(1): 8-13.

29-Alkhudhairy, MK. and Al-Shammari, MMM. (2020). Prevalence of Metallo-B- lactamases
producing Pseudomonas aeruginosa isolated from diabetic foot infections in Iraq. New
Microbe. New Infect. 35: 1-6.

30-Bonomo, R. and Szabo, D. (2006). Mechanisms of multidrug resistance in Acinetobacter
species and Pseudomonas aeruginosa. Clin Infect Dis., 43: 49-56.

31-Crone, S.; Vives- Florez, M.; Kvich, L,.; Saunders, AM.; Malone, M.; Nicolaisen,
MH.; Martinez-Garcia, E.; Rojas-Acosta, C.; Gomez-Puerto, ¥ MC.; Calum,
H.; Whiteley, M.; Kolter, R. and Bjarnsholt, T. (2019). The environmental occurrence
of Pseudomonas aeruginosa. APMIS. doi: 10.1111/apm.13010.

75



