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ABSTRACT

Ninty-four clinical samples were collected as swabs from cows suffered from different types
of wounds in Baghdad governorate. Samples were cultured on different media and
biochemically tested for identify the type of bacteria that colonize in the wounds and to
isolate and identify P. aeruginosa. The results revealed that out of 94 samples collected from
wounds, 87 bacteria isolate (90.55%) were grow bacterial growth and consider positive
samples, while negative growth appear to be 7.4%. The profile of bacteria in the cultured
samples revealed bacteria as fellow: P. aeruginosa 36 (36.78%) was the most common isolate
followed by S. aureus 22(25.28%), E. coli 21(24.1%), K. pneumoniae 5 (5.7%), P. mirabilis
3(3.4%). Thirty six P. aeruginosa isolates were tested for antibiotic sensitivity. All isolate
(100.0%) are resistant to Ampicilin-Sulbactam, Ticracillin-pyostacine Ticracillin-,clavulnic
acid. and Ticracillin, these isolates show high resistance to Cotrimoxazol 94.4%, Cefepim
77.7% , Ceftazidime 66.6%, Imipenem 63.8%, Meropenem 61.1% while show low resistance
to Gentamicin 44.4%, Tobramycin 38.8%, Piperacillin-pyostacine 27.7%, Piperacillin-
Tazobactam 30.5%, Piperacillin- Tazobactam-pyostacine 33.3%, Colistin 33.3%,
Ciprofloxacin 22.2% and Amikacin 22.2%, and among these antibiotics, Amikacin and
Ciprofloxacin was the most effective antibiotic against P. aeruginosa isolates.
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INTRODUCTION

Pseudomonas aeruginosa, IS an
opportunistic pathogen gram negative
bacilli ,that have a distinctive ability to
cause a remarkable morbidity and mortality
according to severe diseases which infected
the respiratory tract, blood stream,
gastrointestinal tract (Olejnickova et al.,
2014).
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Probiotics are living microorganisms that
have a benefit health effect when given in
adequate amounts to the host (Corr et al.,
2009). The benefits of probiotics are
according to their multifactorial ability to
produce postbiotics like bacteriocins,
exopolysaccharides short-chain fatty acids,
etc. or interaction with the microflora of the
intestine (Cizeikiene et al., 2013; Bamidele
et al., 2013). Bacteriocins are peptides
synthesized in the ribosome and have effect
against closely related bacterial strains and
are found in three type 1, II, or Il
(Cleveland et al., 2001; Kemperman et al.,
2003). The bacteriocins syntheses by
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different species of Lactobacillus are type 11
bacteriocins, that are small, heat stable
proteins and consider cell membrane-
harmful ability (Corr et al., 2007).

MATERIAL AND METHOD

Sample collection.

Samples were collected from 94 wounded
cow in Baghdad province for the period
from December 2020 to May 2021. wound
specimens were collected by cotton swabs
from the deep lesions.

Conventional Bacteriological Diagnosis
Macroscopically the obtained swabs were
cultured and colonies recovered were
diagnosed microscopically (Gram stain),
and different biochemical tests were done
according to standard methods (Madigan
and Martinko, 2005; Chapin, 2007)

Sample culturing

All  specimens first inoculated on
MacConkey agar and blood agar. All these
agar were incubated aerobically at 37°C for
24hrs. Different types of bacteria were
identified based on their ability to stain,
color, shape, size, odor, producing some
pigments, transparency and mucoid
properties of the colonies growing on Blood
agar and MacConkey agar plates, and some
biochemical tests were achieved by
conventional identification methods, as
well as the commercial kits APl 20E and
API Staph for gram negative bacteria and
for gram positive bacteria respectively
(BioMerieux, France).

Antibiotic Susceptibility

Thirty six P.aeruginosa isolates are tested
for antimicrobial sensitivity, by means of
ATB-PSES5 kit (Biomerieux) according to
standard protocols.
Antibacterial  activity of  crude
bacteriocin determination:

The activity of crude bacteriocin against

P.aeruginosa was performed using the agar
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gel diffusion method (Shanks et al., 2012).
Lactobacillus fermentum was cultured in
deMan, Rogosa, and sharp broth for 24 h at
37 °C and centrifuged (9000g for 10 min /
4 °C). After that, adjusted the pH of the
supernatant to 6.8 with 1 mol/L NaOH and
this store as crude bacteriocin.

Identifying the nature of crude
bacteriocin

The nature of crude bacteriocin was
assessed by following: 200 uL of crude
bacteriocin incubating with 20 pL of
proteolytic enzymes (proteinase K; pH 7.0
and trypsin; pH 7.0 at a final concentration
of 1 mg/mL). incubated for 5 hours at 37 °C,
after that antimicrobial activity was
measured by using agar well diffusion test
where untreated CFS consider as control.

(Sharma et al., 2018).
RESULTS

Bacterial Isolation

Out of 94 samples obtained wounds, 87
samples (90.55%) were growing in an
aerobic culture (positive samples), while
7.4% have no growth. The profile of
bacteria in the cultured samples revealed
bacteria as fellow: P. aeruginosa 36
(36.78%) was the most common isolate
followed by S. aureus 22(25.28%), E. coli
21(24.1%), K.pneumoniae 5(5.7%), P.
mirabilis 3(3.4%). The domination of the
p.aureoginosa in wound abscess seen in
many other study cattle (Saleh et al., 2016;
Neamah, 2017; Hammond et al., 2010). The
absence of the growth in some samples may
be because of uninfected wound with
aerobic bacteria or the sample taken from an
early wound.

Biochemical tests
Biochemically, Staphylococcus is catalase

positive, and this simple test can
differentiate Staphylococcus from
Streptococcus. Oxidase test helps in

differentiating Staphylococcus, which gives
positive result, from Micrococcus, which
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gives negative reaction. Differentiation  this bacterium is Arginine dehydrogenase
among species of Staphylococcus was  positive, Urease positive and utilize most
achieved by the coagulase test, in which  carbohydrate, and the results are shown in
only S. aureus gives positive reaction, also  table(1) and, figure (1).
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Figure 1: Api Staph strip used for S. aureus identification.

Tablel: Biochemical tests of API Staph system used for identifying gram positive isolates.

RESULT
TESTs SUBSTRATE REACTIONS\ NEGATIV P OSITIVE
ENZYMES E
0 No substrate Negative control red -
GLU- D-Glucose (Positive control)
FRU D-Fructose
MNE D-Mannose red yellow
MAL Maltose Acidification due
LAC Lactose to carbohydrate
TRE Q-Trehalose Utilization
MAN Q-Mannitol
XLT Xylitol
MEL D-Melibiose
NIT Potassium Reduction of NIT" + NIT 2/10 min
nitrate nitrate to nitrite colorless- Red-pink
light pink
PAL B-naphthyl-acid Alkaline ZYM A + ZYM B/1 0 min
phosphate phosphatase yellow Violet-pink
VP Sodium Acelyl - VP 1 +VP2/10min
pyruvate methykarbinol colorless violet-pink
production
RAF Raffinose Acidification due Red Yellow
to carbohydrate
XYL Xylose utilization
SAC Sucrose
MDG a-methyl-D-
glucoside
NAG N-acetyl-
glucosamine
ADH Arginine Arginine yellow orange-red
dihydrolase
URE Urea Urease  yellow red-violet

-Negative, +positive, V variable

11
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Gram Negative Bacteria

Microscopical and Morphological

Diagnosis

e Kilebsiella pneumoniae is Gram-ve,
straight rods, non-motile, appeared as
single or double chains and colonies on
MacConkey agar were large mucoidal
and pink (lactose fermenting) with
irregular edges and exhibited no
hemolysis on blood agar.

e Escherichia coli is Gram-ve bacilli,
motile , appeared on MacConkey agar as
small pink colonies (lactose fermenting)
with regular edges. The bacteria on blood
agar have the ability to B-hemolysis after
24 hour of incubation.

e Proteus mirabilis appeared as Gram-ve
bacilli, motile and colonies on
MacConkey agar were small in size and

pale (lactose non-fermenting). They were
recognized by swarming movement and
rotten fish odor. This bacterium exhibited
no hemolysis on blood agar.

Pseudomonas aeruginosa is Gram
negative rods, motile and on MacConkey
agar colonies shows as small circular
convex with pale color (non-fermenting
to lactose), the colonies appear as either
smooth or rough with regular edges. They
also have an odor like a rotten-potato odor
sometime, and almost all isolates
produced a B-hemolysis on blood agar.
Pseudomonas agar consider a selective
medium for Pseudomonas genus this
bacterium was able to grow on and also
some isolates were able to produce
pigments as pyocianin and the fluorescent
pigment pyovridin (Figure 2). This
bacterium also was capable of growth at
4°C and 42°C.

Figure 2: 1. Pseudomonas aeruginosa isolate producing pyocyanin pigment on
Pseudomonas isolation agar. 2. Two P. aeruginosa isolates growing on
Pseudomonas isolation agar; one of them produced blue-green pigment
(pyocyanin) and the other produced yellow-green fluorescent pigment

(pyoverdin).
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Table 2: Cultural and Biochemical tests used for identifying Bacterial isolates from burn and

wound infections.
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Bacteria ® % 2 4 . 8¢ 8 2 3>
P.aeruginosa + + \ + + o+ + - + /]
K.pneumoniae - + - - / [ - + + 1
E.coli - + - + / [ + + +
P.mirabilis - + - - / [ + - + /]
S.aureus + + + + / [ - / / + +
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Figure 3: Api 20E strip used for identifying P.aeruginosa. K.pneumoniae E.coli and

P.mirabilis

Table 3: Biochemical tests of API 20E system used for identifying gram negative isolates.

- Bacteria
Test
ONPG
ADH
LCD
oDC
CIT
H2S
URE
TDA
IND
VIP
GEL

GLU
MAN
INO
SOR
RHA
SAC
MEL
AMY
ARA

P.aeruginosa

Sugars fermentation/Oxidation

Negative, +positive, V variable

-1V
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K.pneumoniae

+ 0+

+

+

+ 4+ + + + + + +

E.coli

+ + 4 +

+

P.mirabilis

+ + + < + 0

<
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Antibiotic Resistance of P. aeruginosa
Pseudomonas aeruginosa inherently have the
ability to resistant to most type of pencillins,
cephalosporines, sulfonamides and nalidixic
acid. P.aeruginosa is naturally susceptible to
aminoglycosides, antipseudomonal
penicillins, cephalosporins, Quinolones and
carbapenems. In the treatment of disease
caused by P.aeruginosa aquired antibiotic
resistance is a common phenomenon (Giliene
et al., 2007).

Thirty six P. aeruginosa isolates were tested
for antibiotic sensitivity. All isolate (100.0%)
are resistant to Ampicilin-Sulbactam,

Ticracillin-pyostacine Ticracillin-.clavulnic
acid. and Ticracillin, these isolates show high
resistance to Cotrimoxazol 94.4%, Cefepim
77.7% , Ceftazidime 66.6%, Imipenem
63.8%, Meropenem 61.1% while show low
resistance to Gentamicin 44.4%, Tobramycin
38.8%,  Piperacillin-pyostacine  27.7%,
Piperacillin- Tazobactam 30.5%,
Piperacillin- Tazobactam-pyostacine 33.3%,
Colistin 33.3%, Ciprofloxacin 22.2% and
Amikacin  22.2%, and among these
antibiotics, Amikacin and Ciprofloxacin was
the most effective antibiotic against P.
aeruginosa isolates (Table 4).

Table 4-7: Antibiotic sensitivity test for Pseudomonas aeruginosa isolates.

P. aeruginosa isolates (Number = 36)

Antibiotics Resistant Intermediate Sensitive
No. % No. No. % No.

Ampicilin-Sulbactam 36 100.0 - - - -
Ticracillin-Pyostacine 36 100.0 - - - -
Tl_craC|II|n- Clavulnic 36 100.0 i i i i
acid
Ticracillin 36 100.0 - - - -
Piperacillin 13 36.1 - - 23 63.8
Piperacillin-Pyostacine 10 27.7 - - 26 72.2
Piperacillin-
Tazobactam 11 30.5 25 69.4
Piperacillin-
TazobactamPyostacine 12 333 24 66.6
Cefepim 28 77.7 - - 8 22.2
Imipenem, 23 63.8 - - 13 36.1
Meropenem, 22 61.1 7 19.4 7 19.4
Ceftazidime 24 66.6 - - 12 33.3
Amikacin 8 22.2 - - 28 77.7
Gentamicin 16 44.4 - - 20 55.5
Tobramycin 14 38.8 - - 22 61.1
Ciprofloxacin 8 22.2 - - 28 77.7
Colistin 12 33.3 - - 24 66.6
Cotrimoxazol. 34 94.4 - - 2 55

It was observed that the crude bacteriocin of
Lactobacillus fermentum inhibited the P.
aeruginosa growth, an inhibition zone 14 in

14

maxim and an average inhibition zone of 12.5
among all 36 isolate Figure (4).

Probiotics proved to produced postbiotics
that was exopolysaccharides, short- chain
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fatty acids, etc. and have an inhibitory ability
to many pathogens such Listeria
monocytogenes, Clostridium perfringens,
Salmonella enterica, and Escherichia coli
and thereby reduce the risk correlated with

- o -
Figure (4):-The inhibition zone of crude bacteriocin o

Certain bacteria with pathogenic potential
can be inhibited from growing by lactic acid
bacteria. (de Vrese and Marteau, 2007) It is
currently known that a number of lactobacilli
strains may prevent other bacteria from
growing in vitro. (Shanahan, 2006), It has
been demonstrated that Lactobacillus
acidophilus and Lactobacillus rhamnosul
prevent the growth of Helicobacter pylori, a
significant cause of intestinal ulcers.
(deVrese et al., 2003).

In vitro studies have indicated that many
strains of LAB have been shown to inhibit
growth and metabolic activity as well as the
adhesion to intestinal cells of
enteropathogenic  bacteria  (Salmonella,
Shigella, E.coli, Vibrio cholera) Mach et
al., 1999 and Reid et al., 2003 refer that the
LAB have a potential activity against
different pathogenic bacteria like S.
typhimurum; E.coli .

Postbiotics (i.e. bacteriocin) are known to
have both bactericidal and bacteriostatic
effects because Dbacteriocin leads to
degradation of cellular DNA, pore formation
in cell membrane, disruption through specific
cleavage of 16S rRNA, and inhibition of
peptidoglycan synthesis (Blanc and Todorov
2011; Li et al., 2014). Sharma et al., 2018

15

with
and

in host
system(Patel

probiotics even
immunocompromised

Denning., 2013; Kareem et al., 2014; Kareem
et al., 2016).

Oy

4

n some isolate of P.aureoginosa

showed effect of bacteriocin on the ability of
P.aureoginosa biofilm formation.

REFERENCES

Al-Shamary, Maysaa E. (2003): A Study of
the Effect of First Degree Burned Skin
Extract on the Host Tolerance to Gram
Negative Bacteria. MSc Thesis in
Biology \ Biotechnology \ College of
Science \ University of Baghdad.

Bamidele, TA.; Adeniyi, A.; Ayeni, A;
Fowora, A. and Smith, 1. (2013): The
antagonistic activities of lactic acid
bacteria isolated from Nigerian salad
vegetables against methicillin resistant
Staphylococcus aureus. Glob Resch J
Microbio 3(1):18-23

Blanc, JG. and Todorov, SD. (2011):
Bacteriocin  producing lactic acid
bacteria isolated from Boza, a
traditional fermented beverage from
Balkan Peninsula—from isolation to
application. Commun Curr Resh
technol Advans 1311-1320

Campana, S.; Taccetti, G.; Ravenni, N.;
Masi, I.; Audino, S.; Sisi, B.; Repetto,
T.; Doring, G. and De Martino, M.J.

(2004): Molecular epidemiology of
Pseudomonas aeruginosa,
Burkholderiacepacia complex and



Assiut Veterinary Medical Journal

Assiut Vet. Med. J. Vol. 70 No. 182 July 2024, 9-17

methicillin-resistant ~ Staphylococcus
aureus in a cystic fibrosis center.
CystFibros.; 3(3): 159-63

Chapin, K.C. (2007): Principles of stains and
media, in Manual of Clinical
Microbiology, 9th ed., Murray, P.R.,
Ed., ASM Press, Washington, DC,
chap. 14.

Cleveland, J.; Montville, TJ.; Nes, IF. and
Chikindas, ML. (2001): Bacteriocins:
safe, natural antimicrobials for food
preservation. Int J Food Microbiol 71:
1-20

Corr, SC.; Li, Y.; Riedel, CU. and O'Toole,
PW. (2007): Bacteriocin production as
a mechanism for the anti-infective
activity of Lactobacillus salivarius
UCC11. Proc Natl Acad Sci
104(18):7617-7621

Hammond, A.; Dertien, J.; Colmer-Hamood,
J. A.; Griswold, J.A. and Hamood, A.N.
(2010): Serum inhibits P. aeruginosa
biofilm formation on plastic surfaces
and intravenous catheters. Journal of
surgical research, 159(2), 735-746.

Kareem, KY.; Ling, FH. and Chwen, LT.
(2014): Inhibitory activity of postbiotic
produced by strains of Lactobacillus
plantarum using reconstituted media
supplemented with inulin. Gut Pathog
6:23. https://doi.org/10.1186/1757-
4749-6-23

Kareem, KY.; Loh, TC.; Foo, HT.; Akit, H.
and Samsudin, A. (2016): Effects of
dietary postbiotic and inulin on growth
performance, IGF1 and GHR mRNA
expression, faecal microbiota and
volatile fatty acids in broilers. BMC
Vet Res 12:163.
https://doi.org/10.1186/s12917- 016-
0790-9.

Kemperman, R.; Kuipers, A.; Karsens, H. and
Nauta, A. (2003): Identification and
characterization of two novel clostridial
bacteriocins, circularin A and closticin.
Appl Environ Microbiol 69:1589-1597

Li, S.; Huang, R.; Shah, NP.; Tao, X. and
Xiong, Y. (2014): Antioxidant and
antibacterial activities of
exopolysaccharides from

16

Bifidobacterium bifidum WBINO3 and
Lactobacillus plantarum R315. J Dairy
Sci 97: 7334-7343

Madigan, M.T. and Martinko, J.M. (2005):
Brock Biology of Microorganisms.
10th edition. Prentice Hall.

Neamah, A.A. (2017): Molecular Detection of
virulence factor genes in Pseudomonas
aeruginosa isolated from human and
animals in Diwaniya province. Kufa
Journal For Veterinary Medical
Sciences, 8(1).

Olejnickova K.; Hola V. and Ruzicka F.

(2014): Catheter-related infections

caused by Pseudomonas aeruginosa:

virulence factors involved and their

relationships. Pathog Dis 72(2): 87-94

RM. and Denning, PW. (2013):

Therapeutic use of  prebiotics,

probiotics and postbiotics to prevent

necrotizing enterocolitis: what is the

current evidence? Clin Perinatol 40(1):

11-25

Pirnay, J.P.; De Vos Daniel, Cochez, C.;
Bilocq, F.; Vanderkelen, A.; Zizi, M.;
Ghysels, B. and Cornelis, P. (2002):
Pseudomonas aeruginosa displays an
epidemic population structure. Environ.
Microbiol. 4: 898- 911.

Saleh, Z.F.; Mohamed, B.J. and Jawad, M.S.
(2016): Isolation of Pseudomonas
aeruginosa and molecular detection of
bla-OXA gene of the bacteria from
milk of mastitis cattle and from the
wounds of the udder. Al-Qadisiyah
Journal of Veterinary Medicine
Sciences, 15(1), 29-33.

Shanks, RMQ.; Dashiff, A.; Alster, JS. and
Kadouri, DE. (2012): Isolation and
identification of a bacteriocin with
antibacterial and antibiofilm activity
from Citrobacter freundii. Arch
Microbiol 194(7):575-587

Sharma, V.; Harjai, K. and Shukla, G.
(2018): Effect of bacteriocin and
exopolysaccharides  isolated  from
probiotic on P. aeruginosa PAO1
biofilm. Folia microbiologica, 63, 181-
190.

Patel,


https://doi.org/
https://doi.org/10.1186/s12917-%20016-0790-9
https://doi.org/10.1186/s12917-%20016-0790-9

Assiut Veterinary Medical Journal Assiut Vet. Med. J. Vol. 70 No. 182 July 2024, 9-17

LACTOBACILLUS 45 (e gilall (s g Sl Adasd g3 4 b 31 4k 310 Ly S Jans
FERMENTUM

a s el

Email: rababsukhi@shu.edu.iq  Assiut University web-site: www.aun.edu.eq

Alang Aadlae & 5 oall (e diline ) gl Dlad) JEY) e Glais JS8 e 25 e die O s s da )l e o
P. sasdis Jals g soall dlal LoaSll g g e ool TibasS W jloal s ddlise Ll e il ¢ 55 4
LS T 5a3 (%9+,00) LSy AY Je 5 oz somll (e Leman o3 e ¢ Jual (e 43l il < el geruginosa
G (e e g dall liall (8 L i) Gandldi iKY, Aty alu gai eda Gpa (A dalayl cliie < yiiel
& sai JSY) A all culS 5 (36.78%) 4asis P, aeruginosa b sSal alje Y1 ; WIS L iS5l a] dalide
LS ¥ e o S E, coli LuSaAlie (ZY€,)) Y & (25.28%) 4wty S. aureus LSl Alje YY Lol
Oe e oDy & LAl 23 WS P, mirabilis (7Y, €) <Y je ¥ culS LB s(70,Y) dai K. pneumoniae
Ampicilin- 4 Zagie (%)« 1, 0) SVl mues Giehly dsall clilaall iwleal P aeruginosa
<Y 3l s cyedal bl Sl 5 clavulnic acid <Ticracillin- «Ticracillin-pyostacine <Sulbactam
i s e 90T, A aviinad) 96T, 7w Ui OHVY,Y anmian (959 €, € dady Js LS pa 53 S Al A glia
OHYY,Y cpaliv sucpbiad i QY ALA Gl i 63 (9086, ¢ Cundliiall Aaddia A glie < jedal Laiw 947,
CrmnalasS 518 g jans OGYYL Y (il € OHYY, Y ol s -aliSL g 5B - Galaasd s <Y+, 0 Sl 51 - Calansd s
3 saad) Claliadl ST palal ol gy g cpdSaal IS 3 saad) Claliaddl 038 (i (o5 «% Y Y, Y anlKaal 5 24V Y, Y

.P. aeruginosa &Y je aa dllad

17


http://www.aun.edu.eg/

