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Abstract---In Iraq, there is no active action for Al-Ramadi teaching
hospital for maternity and children waste which is straightforwardly
discharge in to Euphrates River in Al-Anbar city. As a result, the
numbers of multi-drugs resistant bacteria were raised specially in
Enterobacteriaceae family (Klebsiella pneumonia). Nevertheless,
modern studies are using phages isolated from similar ecosystem as a
biologic alternate for antimicrobic remedy. The present work has an
aim to isolate Klebsiella pneumonia and categorise its antibiotic
resistance elements from Euphrates River in Al-Anbar city, Iraq. As
well as isolation of phages from the similar collected river water
specimens then examining their repressive consequence on MDR-
Klebsiella pneumonia isolates. Water specimens were taken from 5
sites in to Euphrates River near to the residues of sewage estuaries
that run straight to the main river for many regions of Ramadi city.
These specimens were inoculated on MacConkey agar plates for
morphologic appearance, and biochemical characters by API- 20E test
and confirmed by VITEK 2. Disc diffusion technique was performed to
identify antibiotic sensitivity. The Klebsiella pneumonia phage isolated
from L4 that showed lytic activity against Klebsiella pneumonia was
further confirmed that Klebsiella pneumonia is ESBL producers by
phenotypic assay using the VITEK 2 systems version 08.01.

Keywords---Euphrates River, Al-Anbar city, antimicrobial agents,
wastewater, phage therapy.

Introduction

Up to date there is an unplanned and extreme use of antimicrobial agents as a

treatment for bacterial infections in both humans and animals !. This led to a
rise in the numbers of multi-drugs resistant bacteria 2. In general, river can be
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contaminated by several types of sources. These contaminant includes
manufacturing, farming, household waste 3. The relation between the increase in
the number of multi-drugs resistant bacteria and rivers’ pollution have become a
problematic and worries all over the world. In the same way, antimicrobial agents
are disposed straight into the rivers throughout sewages, particularly from public
hospital sewage 4. Furthermore, antimicrobial agents and their metabolites are
similarly dropped to the wastewater leading into contamination of the rivers water
5. The Euphrates River enters Al Anbar province and it is addressed as a major
water source in Al Anbar province. A recent study indicated that muds area closes
to the residues of waste water are highly contaminated with Enterobacteriaceae
family (Klebsiella pneumonia) in Euphrates river in Al Anbar city °.

This bacterium known as a significant marker for pollution of the water
environments, soil and food 7. Klebsiella pneumonia is well known as a core
member in the Enterobacteriaceae family, it is Gram negative, rod, non-motile, It
has a mucoidal lactose fermenter appearance on MacConkey agar plates °. This
bacterium naturally occupy the gastrointestinal tract of several mammals such
as birds, reptiles, livestock, and humans 10; categories high among the causative
agents of epidemics foodborne diseases. Bacteriophages are the promising
alternate treatment for multidrug resistant bacteria, as these viruses specially
attacks particular bacteria led to their lysis !!. Newly, they are used as controller
for antibiotic resistant foodborne bacterial pathogen. Bacteriophages might
provide a normal, harmless, viable treatment for controlling human foodborne
causative agents 1. This study aims to isolate bacteriophages and test their
ability to inhibit (therapy) the growth of multidrug resistant Klebsiella pneumonia
isolated from the Euphrates River in Al Anbar province by means of the double
agar overlay method.

Materials and Methods
collection of samples

Water samples were divided into S sites, from each site 250ml were taken from
1m Euphrates River near to the residues of sewage estuaries that run straight to
the main river for many regions of Ramadi city in Anbar Governorate, 50 cm in
deepness. Over a distance of approximately 2.36 Km, these samples were
collected in January 2020, collected into sterile flagons, kept at a temperature of
4 °C, transferred to the laboratory and examined on the same day of collection.

Isolation and identification of host bacterium

Form each site 15 ml of water sample was centrifuged for 10 min at 5000 rpm,
screened for Klebsiella pneumonia by culturing 50 pl on MacConkey agar plates
for 24 hours at 35°C. This followed by for biochemical characters by API- 20E test
and confirmed by VITEK 2 systems version 08.01 for the lactose fermenter with
mucoidal colonies appearance.
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Antimicrobial sensitivity test

Disc diffusion technique was performed to identify antibiotic sensitivity according
to the typical procedure of Kirby-Bauer and rendering to CLSI article !2. The
previously isolates of Klebsiella pneumonia were cultivated on MacConkey agar for
16 hours at 37°C. Three to five colonies of were mixed with normal saline to
obtain an inoculum with optical density equivalent to 0.5 MacFarland turbidity
values. A cotton swab was used for spreading of each isolated Klebsiella
pneumonia on Mueller-Hinton agar, let to dry for 10 minutes at room
temperature. The antibacterial discs used for the sensitivity tests were Amikacin
(AK-10 pg), Cefotaxime (CTX-30 pg), Gentamicin (GEN-10 pg), Ciprofloxacin (CIP-
10 pg), Trimethoprim/Sulfamethoxazole (SXT-1.25/23.75 pg), Imipenem (IPM-10
Be), Azithromycin (AZM-15 pg), and Tobramycin (ToB-10 pg). Furthermore, these
antibiotic discs were sited on the agar’s surface, plates were cultivated for 24
hours at 37°C. After that, the inhibition zone (diameter) was estimated over each
disc. Advance identification of Klebsiella pneumonia isolate was achieved through
the use of BioMerieux VITEK 2 Compact system consistent with the
manufacturer's protocol.

Isolation and purification of bacteriophages from river samples

Each of the previously centrifuged water samples were similarly filtered by using
0.45 and 0.22 pm Millex-GP syringe filter unit (Merck) to eliminate bacteria and
confirmation of phages on specimen only. These samples were kept at 4°C. The
identified Klebsiella pneumonia isolates were cultivated on MacConkey agar
(Oxoid) for 24 hours at 37°C. From each isolate 3 to 5 colonies were postponed in
normal saline solution to reach the optical density equal to 0.5 McFarland values,
100 pl of phage (each filtrated sample) was transmitted into a new sterile tube.
Then, 200 pl of each Klebsiella pneumonia isolated solution (each location) was
added individually and mixed well. The mixture was allowed for 10 minutes at
room temperature to ensure of phage attachment to its host.

After that, the mixtures of bacteria+tphage were assorted with 4 ml molten agar
(0.7% agar) and spilled onto the top of nutrient agar plate (N.A). these plates were
let to still at room temperature for about 30 minutes. Plaques were obtained after
incubation of these plates for 24 hours at 37 °C. A cleared zones around the top
of the agar plate indicated the existence of lytic plaques (bacteriophages). These
phages were purified by picking up a well-defined plaque from the agar plate by
using sterilized tips and then propagated into 5 ml magnesium salt solution (NaCl
5.8g, MgS04-7TH20 2g, Tris-Cl 1mol/ L1, and 2% Gelatine in 1L of distilled
water, pH 7.5) and assorted with vortex. The remains of cells and agars were
eliminated by centrifugation at 5000 rpm for 20 minutes. The resilient was
filtered by using 0.22 pm Millex-GP syringe filter unit (Merck) and transmitted to
new sterilise tubes. The lysate phages were kept at 4 °C.
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Results and Discussion
Identity of host Klebsiella pneumonia in river water

A total of five water specimens were collected from Euphrates River near to
residues of sewage estuaries that run straight to the main river for many regions
around the Al-Ramadi teaching hospital for maternity and children, Ramadi city
in Anbar Governorate, Iraq as seen in Figure-1. The overall distance was
approximately 2.36 km, these places were named as follows: 1: Al-Tamim centre
for water treatment, 2: residentiary region, 3: Dream Land Restaurant, 4: Al-
Ramadi teaching hospital for maternity and children and 5: residentiary region.

Figure 1. Allocation of selected points close to residues of sewage estuaries that
run straight to the main river for many regions around the Al-Ramadi teaching
hospital for maternity and children, Ramadi city in Anbar Governorate, Iraq. Keys
features are marked.

In consonance with samples selection in the Euphrates River indicates a higher
concentration of Klebsiella pneumonia (MDR) at location 4, which is the closest
location to the Al-Ramadi teaching hospital for maternity and children waste. The
morphologic test displayed that these bacteria were Gram negative, rod, non-
motile, it has a mucoidal lactose fermenter appearance on MacConkey agar plates
as shown in Figure 2, confirmed by API- 20E test and VITEK 2 systems version
08.01.
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Figure 2. Morphological appearance of Klebsiella pneumonia (MDR) at location 4.
it has a mucoidal lactose fermenter appearance on MacConkey agar plates.

Antimicrobial susceptibility patterns of bacterial isolates

A pure isolate of Klebsiella pneumonia were taken from each location, examined
for antimicrobial sensitivity toward 12 antimicrobial agents as indicated in Table
1. Following results analysis, it was founded that the isolated Klebsiella
pneumonia in location L4 acts as a multidrug resistant bacterium, as mentioned
in Table 1, in which Klebsiella pneumonia displays a higher resistance to a wide
range of antibacterial agents which used as a cure for mammalian diseases 1314,
This is due to a rising in the number of the existences of antibiotic resistant
bacteria strains in different environments (sewage, soil and water)!5. In addition,
hospitals sewage has a direct relation in to the spread of multidrug resistant
bacteria in to rivers. A newly study has shown drinking water is contaminated
with coliform bacteria in Euphrates River in Iraq 16.

Table 1. Antibacterial susceptibility test of Klebsiella pneumonia.

Antimicrobial agents Klebsiella pneumonia isolates from different
locations

L1 L2 L3 L4 L5
Piperacillin R R R R R
Amikacin S S S S S
Ceftazidime I S S R S
Cefepime S S S S S
Aztreonam R R R R R
Imipenem S S S S S
Amikacin S S S S S
Gentamicin S R S R S
Tobramycin S I S I S
Ciprofloxacin S S S I S
Minocycline R R R R R
Trimethoprim/Sulfamethoxa S S S R S
zole
Meropenem S S S S S
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Isolation of bacteriophage

After filtration of Euphrates River water for each location mix culture of
bacteriophages were isolated at location 4, which was very close to the Al-Ramadi
teaching hospital for maternity and children waste as indicated in Figure land 3.
This incidence of bacteriophages in the ecological environment is correlated with
their biological host (bacterial cell) and it delivers a valuable data explaining how
rivers water was contaminated by infective bacteria, especially intestinal viruses.
A recent Iraqi study resolved that sewage of Al-Jumhori hospital in Kirkuk city
preformed as a good example of environment for bacteriophages in comparison
with other location in the same city. In which each isolated bacteriophage has an
inhibitory activity alongside one type of the examined infective microorganisms.
Another Iraqi study in Kerbala city used two simple technique for bacteriophage
isolation from Sewage water, these isolated bacteriophages displayed a lytic
activity against MDR-bacteria 17. From the overall distance was approximately
2.36 km (5 locations), bacteriophages were isolated from the river samples
collected in location 4, in which these bacteriophages displayed a full Klebsiella
pneumonia cell lysis activity due to growing of plaques as seen in Figure 3. One of
the most abundant organisms on the earth is bacteriophages or phages, which
infect bacteria. Bacteriophages are usually present in every environment as long
as their bacterial host exists (Keen, 2015).

Figure 3. Isolation of bacteriophages. the filtrated water sample in location 4
displayed plaques forming by using double agar overlay method

Purification of Klebsiella pneumonia phage

For this purpose, one plaque was taken from petri dish and the refined phage was
examined on Klebsiella pneumonia by overlay technique in 3 plates as mentioned
in Figure 4. After that, five ml of isolated phages were added to SM solution
containing 20% glycerol, then kept at - 80°C.
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Figure 4. Purification of bacteriophages. Pure plaques were selected from the
double agar by sterile tip, re-suspended in SM solution. supernatant fluid was
filtered throughout 0.22 pm sterile syringe filter to acquire phage lysate.

Identification of Extended Spectrum Beta-Lactamase Klebsiella pneumonia

The Klebsiella pneumonia phage isolated from L4 that showed lytic activity against
Klebsiella pneumonia was further confirmed that Klebsiella pneumonia is ESBL
producers by phenotypic assay using the VITEK 2 systems version 08.01. The
result was interpreted according to the CLSI guideline criterial®. This bacterium
has a multidrug resistance activity to Ticarcillin, Aztreonam, Minocycline,
Piperacillin, Trimethoprim/Sulfamethoxazole and Intermediate to
Ticarcillin/Clavulanic acid, Ceftazidime, Tobramycin, Ciprofloxacin while it was
susceptible to Piperacillin/ tazobactam, Cefepime, Imipenem, Meropenem,
Amikacin, Gentamicin. The highly dominant type of antimicrobial resistance
mechanism in Klebsiella pneumonia is Extended Spectrum Beta-Lactamase!9:20.

The purified Klebsiella pneumonia from L4 was identified as Extended Spectrum
Beta-Lactamase bacterium recovered from Al-Ramadi teaching hospital for
maternity and children waste. The highly incidence of Klebsiella pneumonia
microbes in river sample reveals that this ecosystem has been contaminated with
faeces of humans or other animals. The relocation of antibiotics resistant genes
could lead to spread in bacterial populaces throughout special approaches like
plasmids, transposons or integrons 1421, Bacteria have established special tools to
resistant several types of antibiotics and Klebsiella pneumonia is considered as a
one of major reservoir for Extended Spectrum Beta-Lactamase encoding genes?2.
Consequently, these phages can be used as an alternate cure in state of
antimicrobial agents.

Conclusions

Isolation of bacteriophages can be achieved easily by using very simple procedure
from Euphrates River in many regions around the Al-Ramadi teaching hospital for
women and children, Ramadi city in Anbar Governorate, Iraq. As a result, the
selected bacteriophage delivered an effective lytic activity in contradiction of
multi-drug resistant Klebsiella pneumonia isolated form the similar location.
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