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ABSTRACT
In the this paper an attempt has been made to monitoring of klebsiella pneumonia in surface water which a part
of feacal coliform bacteria that consider one of microbial pollution indicators in water, also determined their
antibiotic resistance and aac(3)-II encoding gene using PCR with specific primers for the detection of aac(3)-II
gene. The results showed a total of 40 isolates of klebsiella pneumonia were tested for the presence of the
aac(3)-II gene by PCR, 20% were carrying this gene, and also isolates were resistant to various classes of
antibiotics. Water and sewage are the ones, which have been identified as reservoirs of enteric bacteria for
spread of resistance factors, Prolonged periods that pathogens can remain infectious in the surface waters
presenting health risks to transmit these pathogen in potable water, agricultural irrigation water and industrial
water usages allowing for the dissemination of multiresistant bacteria into the environment and this can result in
dissemination of multiresistant bacteria and their genes of resistance into the environment.
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INTRODUCTION
Water considered to be one of the most important
components of the environment [4] which play
vital role to the existence of all living organisms,
but this valued resource is increasingly being in
danger as human populations grow and demand
more water of high quality for domestic purposes
and economic activities [20]. So contamination of
water is now a major problem in the global world
as a consequence of industrialization, population
growth and urbanization [5]. Rivers have always
been the most important freshwater resources from
ancient time which great civilizations have built on
it, and most developmental activities are still
dependent upon them [21].
[14] revealed in his study that the water of rivers
plays an important role in development of the
country in different ways such as a source of water
supply for our domestic, industrial, agricultural and
fisheries, the same water resources are also utilized
for the disposal of domestic and industrial wastes
which ultimately leads to water pollution. The
quality of water in Iraq shows a great importance
from many directions, because of the increasing

demand of water use for various purposes as a
result of increase in population and industrial. In
the last two decades, water resources in Iraq; have
suffered from remarkable stress due to different
reasons such as the dams built on Tigris and
Euphrates River and the decrease of the annual
precipitation rates and improper planning of water
uses inside Iraq [2].
Water from Tigris River which considered one of
the most important twin rivers in Iraq had been
used as raw water for potable water supply and
industrial purposes. The river water is also used for
irrigation, fishing, tourism and other beneficial uses
[3]. Microbial pathogens are considered pollutants
and according to the ward health organization, the
mortality of water associated diseases exceeds 5
million people per year and more than 50% of these
people suffered from microbial intestinal infections
[11,25]. Klebsiella spp. is important members of
the family enterobacteriaceae which commonly
found in both clinical and nonclinical settings and
account for up to 8% of all nosocomial infections
in the Western world, placing them among the
eight most infectious agents in hospitals. Their
nonclinical habitats encompass the gastrointestinal
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tracts of mammals, as well as environmental
sources, such as soil, surface waters, and plants.
Even so the natural habitats, several recent studies
have shown
that environmental isolates are as
virulent as human clinical isolates [23].

Isolation and Identification of klebsiella
pneumonia: Klebsiella isolated by using membrane
filtration procedure according to [7] and used
HiCrome
Klebsiella
Selective
Agar
Base(HiMedia), then Klebsiella isolates were
submitted to commercial multi test system of gram
negative bacteria and API 20E system
(BioMrrieux, France), also the VITEK 2 system
(Biomerieux,France) was used in this study to
confirm the identification and antibiotic
susceptibility of Klebsiella spp.

Within the last two decade, K. pneumoniae has
become the most commonly reported bacterial
species responsible for wide range of infection and
hard to eradicate due to its rapid acquisition of
resistance to traditional and new antimicrobial
drugs, including resistance to third-generation
cephalosporins, fluoroquinolones, carbapenem, and
extended-spectrum β- lactamases [26].

Antimicrobial susceptibility tests: The K.
pneumonia strains were submitted to antimicrobial
susceptibility tests by using the standard disc
diffusion method and the recommendations of the
National committee for clinical laboratory
standards [18]. The turbidity of the suspensions
used for sensitivity testing was adjusted to 0.5
McFarland standards and inoculated onto Mueller
Hinton agar medium followed by incubation at
37C◦ for 18 to 24 h. The following antimicrobial
discs(concentrations in μg) (Bioanalyse /
Turkey)were used: Amikacin (AK) (30),
Gentamicin (CN)(30), Tobramycin (TOB)(10),
Ceftriaxone
(CRO)
(30),
Ampicillin(25),
Cefotaxime(30), Piperacillin+ tazobactam(100/10),
Cefepime (FEP) (30), Ciprofloxacin (CIP) (5) , and
Trimethoprime ⁄ sulfamethoxazole (SXT) (1.25 ⁄
23.75 lg).

Water is considered as vehicle for these bacteria
which harbored antibiotic resistant gene, also
sewage are the ones, which have been identified as
reservoirs of enteric bacteria for spread of
resistance factors [24]. Natural reservoirs of
resistance genes may also provide a source of
transferable traits for emerging pathogens [8].
aac(3)-II enzymes has been identified in different
Gram-negative genera including klebseilla spp.,
aac(3)-II have the ability to confer resistance to
gentamicin, netilmicin, tobramycin, sisomycin, and
dibekacin, and their genes are located on plasmids
in integrons as gene cassettes often associated with
transposons [12].
The aim of this study was to determine the ability
of Klebsiella pneumonia to resist antibiotic that
isolated from natural surface waters of Tigris River
in Baghdad City and looking for the presence of
aac(3)-II gene by PCR

Extraction of Plsmid DNA: Plasmid Extraction was
done using a commercial plasmid isolation kit
(PureYield™ Plasmid Miniprep System, Promega,
U.S.A). according to the Manufacturer Company
instructions.

MATERIALS AND METHODS
Detection aac(3)-II gene by PCR: A PCR reactions
with specific primer were performed to identify
aac(3)-II gene, the primer of aac(3)-II are
F(ATATCGCGATGCATACGCGG)
R(GACGGCCTCTAACCTGAAGG) (Hu et al.,
2013).PCR was carried in 25μl of PCR reaction
volumes contained 1.25(10pmol/μl) for each F and
R primer(Alfa DNA/Montreal), 5 μl of DNA
template, nuclease free water 5 μl, Green Go Taq
Master Mix 12.5μl pH (8) (Promega, USA) .
Amplification of DNA was performed using
Thermal Cycler (Thermoelectron industries,
France). The PCR was carried out under the
following conditions: initial denaturation at 94 C◦/5
min, followed by 30 cycles of denaturation at 94 C◦
for 30s, primer annealing at 56C◦/30 sec and primer
elongation at 72 C◦ for 1 min and final extension at
72 C◦/1 min. The PCR products were mixed with
10 μl of loading dye and analyzed by
electrophoresis in 1% agarose gels (for 1 hours and
half hours using 1X TBE running buffer. 1000 bp
DNA ladder was included in each run, and DNA

Study area: The Tigris River is one of the largest
rivers of the Middle East stretching for over 1,900
km, of which 1415 km are within Iraq, [22]. Tigris
River is the only water resource for the Baghdad
city, the capital of Iraq. Baghdad stretch of the
Tigris River about 52 Km from Al-Tarmiyahm in
the north to Al-Zafaraniah in the south [1]. Three
stations were selected on Tigris River are: northern
area of Ghera'att City (S1)(upstream), the area of
Baghdad medical city (S2)(middle), the area near
Al-Jadiriah Bridge (S3)(downstream) (fig2).

Sample collection: Water sample were collected
monthly from November 2013 to October 2014.at
three different sites. Samples were collected by
using sterilized glass bottles, the collected samples
were transport to the laboratory by ice box for
analysis.
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bands were viewed under UV transilliuminator and
then photographed.

the
mechanisms
of
resistance
against
aminoglycosides
is
the
production
of
aminoglycosidemodifying enzymes, such as
aminoglycoside acetyltransferases, aminoglycoside
phosphorylases,
and
aminoglycoside
adenyltransferases, which are mainly mediated by
transferable large plasmids [10,13,27].

RESULTS AND DISCUSSION
In this study 40 klebsiella pneumonia isolates
obtained from three locations on Tigris River
showed highest resistance to ampicillin reach to
100% followed by piperacillin+ tazobactam 75%
while these isolates recorded 9%, 5%, 1% for
gentamicin, tobramycin, and amikacin respectively
,also these isolates had highest susceptibility to
Cefepime and Ciprofloxacin as show in Table1.

[17] showed in his thesis in (2011) that detection of
genes responsible for resistance of Klebsiella
species isolated from water sources around Nairobi,
Kenya. One of these gene was aminoglycoside
modifying enzyme gene aac(6’)-lb-cr was detected
in 25% (5/20) of Klebsiella species.

The genetic analysis showed that phenotypic
patterns of aminoglycosids resistance as
determined by disk diffusion method correlate well
with the genotype of the organisms defined using
molecular technique, a total of 40 environmental
isolates 20% of K. pneumoniae diagnosed carrying
aac(3)-II
gene, after amplification of aac(3)-II
forward (F) and reverse (R), the amplified DNA
with the aac(3)-II
primers resulting in PCR
product with band of molecular size about 877 bp
as showed in figure

In study carried on environmental bacteria from
various raw water sources in South Africa the
presence of various bacterial species including
opportunistic pathogens were resistant to several
classes of antibiotics [16].
Water could be the route by which resistance genes
can be disseminated [9]. So the presence of
antibiotic resistant bacteria in water sources
throughout the world has been documented mainly
in the enterobacteriaceae members [8].

The results provides information about K.
pneumoniae carrying resistance to two group of
antibiotic and dissemination of plasmid mediated
β-lactam and aminoglycosids in the environment so
these conjugative plasmids can be easily
transferred to other bacteria which allow for an
increased rate of horizontal transfer of these genes
that consider one of important health concern [19].
Aminoglycosides considered one of the most
powerful therapeutic agents for use against
resistant gram negative and gram positive bacteria

In conclusion, the study reflected the importance of
Tigris river water and need more attention to keep
it safe from pollution so good management and
monitoring program should be applied, Also
control the use of antibiotic without prescriptions
through health awareness programs and applied
strict management on the treatment unit for liquid
waste treatment proposed by the hospitals in order
to reduce dissemination of the antibiotic resistance
between the microorganisms in the surface water

Table.1 Susceptibility of the 40 isolates of Klebsiella pneumoniae to 10 Antibiotics.
No.
Antibiotics
Resistant (%)
1
Ampicillin
100%
2
Amikacin
1%
3
Cefotaxime
52%
4
Cefepime
0%
5
Ceftriaxone
62%
6
Ciprofloxacin
0%
7
Gentamicin
9%
8
Piperacillin/ tazobactam
75%
9
Tobramycin
5%
10
Trimethoprime ⁄ sulfamethoxazole
27%
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Figure(1):Agarose gel electrophoresis (1% agarose, 7 V/cm in 90min) for aac(3)-II
gene in K. pneumoniae
(Clinical (C) and Environmental (E)) isolates, line M : 100bp DNA ladder, lines
(1E,2E,3E,4E,5E,6E,7C,8C,9C,10C,11C) PCR products for aac(3)-II
gene (877bp), line (12) the negative
controls.

Figure2. Tigris River map and the location of sample station
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