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Abstract

The purpose of this study was to identify the
ESBL producing E. coli and the characteristics
of the encoding genes. 84 rectal dog swabs from
several animal clinics in Surabaya, Indonesia
were taken for the study. All tfE) 84 positive
E. coli samples were confirmed by the Double
Dise Synergy Test (DDST) method. Molecular
identification of blam.x_M and l:il::l,]m1 ESBL encod-
ing genes using mutiplex Polymerase Chain
Reaction (PCR). ESBL-producing E. coli bacte-
ria from rectal swabs were found to be 9.52%
(8/84). The PCR results showed that the bla .
gene consisted of 8 ESBL isolates and bla
gene as many as 1 ESBL isolate which have the
potential as a reservoir in spreading antibiotic
resistance to humans and animals.
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Antibiotic resistance is a global threat
which affects both the human and animal health
by limiting the existence of antibiotic resistance,
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in pet animals (Guerra et al., 2014). Escherichia
coli is a normal flora of the digestive tract of
mammals that can cause diseases, in humans
and animals (Dutta et al., 2017) and act as a
reservoir in the transmission of antibiotic resis-
tance. It is helpf@in tracking resistant genes
that can spread from animals to humans and
the emmunment (Hanhaboon et al., 2015).

Extended Spectrum Beta Lactamase
(ESBL) is an enzyme produced by gram negative
bact@h Enterobacteriaceae, which can hydro-
lyze penicillin but also third generation cepha-
losporin and monobactam and other antibiotics
(Pitout, 2012) by inactivatioffbf penicillin and
cephalosporin by using plasmid-mediated
extended spectrum beta lactamase (ESBLs)
such as the TEM-, SHV- or cefotaxime enzyme
gmupsé]TX—M) (Bush, 2013).

Resistance caused by ESBLs is often
associated with resistance to other group antibi-
otics commonly used in human medicine (WHO,
2014). Based on this background, efforts should
be made to detect the ESBL encoding gene for E.
coli isolated from dog rectal swabs which could
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Table |. Details of primers used in this study
imers Sequences (5'to 3') Target gene Amplicons size  References
CTX-MA CGC TTT GCG ATG TGC AG .
bla 1y 550-bp Villegas et al., 2004
X-MB ACC GCGATATCG TTG GT
TEM-F ATAAAATTC TTG AAG ACG AAA
bla 1086-bp Yao et al., 2007
TEM-R GAC AGT TAC CAATGC TTAATC TEM

endanger public health.

Materials and Methods

84 rectal samples of dogs were taken from
Central, Northern, Eastern, Southern and
Western Surabaya from several animal clinics
by sterile cotton swabs and put into 1% pepton
water (E. Merck, Darmstadt, Germany), and the
samples were immediately taken to the labora-
tory for examination (Safitri et al., 2017).

Rectal swab samples were E}lated in
Mac Conkey Agar (MCA) media (E. Merck,
Darmstadt, Germany) and incubated at 37 ° C
for 24 hours. Biochemical tests and gram stain-
ing (Krieg et al., 2010) were performed. Further-
more, positive isolates of Escherichia coli were
purifiedfh Eosin Methylene Blue Agar (EMBA)
media (E. Merck, Darmstadt, Germany) and
incubated at 37 ° C for 24 hours (Effendi et al.,
2019).

Antibiotic resistance test on E. coli
using the Double Disk Synergi Test EE)DST)
was conducted using the standard Mac Farland
0.5 equivalent to 1.5 x 105 CFU / ml (Effendi et
al., 2018). Using OXO0ID, Basingstoke, United

Fig 1. Macroscopic Escherichia coli colony on EMBA media

18

Kingdom: Interpretation of results by measur-
ing the diameter of inhibition zone based on

(CSLL 2016).

Bacterial DNA extraction was grown
overnight on agar media at 36°C and then colony
was taken using lul sterile plastic loop and trans-
ferred to 1 ml sterile distillg}l water and added
5 pl lysozyme (5 mg / ml) and then incubated
at 56°C for 30 minutes. The mixture was then
centrifugated at 1000 rpm for 15 min at 4°C
. The next step was to dilute DNA pellet into
100 pl with a buffer kit (QIAamp DNA mini kit
50). 1 pl of DNA was used for PCR amplification
(Moenstein et al., 2007).

Primer used to identify bla., and
bla . genes. In the annealing process using 1
pl DNA solution Hot Star Taq Qiagen Master
Mix and 10 pmol specific primers up to the final
volume of 25 pl. Mutiplex PCR amplification for
the bla_ , gene includedZh 5 minute denatur-
ation process at 95°C, 20 cycles of denaturation
for 1 minute at 95°C, annealing 1 minute at
55°C, polymerization during 1 minute at 72°C

Fig 2. ESBL confirmation test using the DDST method (there
appears to be an enlargement of the ESBL zone shown by
the black arrow)
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Table I. Data of ESBL isolates in this study

Location Number of Positive ESBL Confimation bla ene bla ene
samples E. coli by DDST crem 9 em 9
Surabaya area 84 84 8 8 1

SSO—bE\

1 2 3 4

C- C+TEMC+CTX M

1000 bp

500 bp

100 bp

Fig 3. Electrophoresis results of four ESBL-producing E. coli isolates (bla,,,,, at 550-bp)

Lane 1-4 (ESBL isolates), C- (Non-ESBL), C+TEM (+ bla ), C+CTX-M (+ bla

and final extension for 20 minutes at 72°C with
amplicons size 550-bp, and amplification for the
bla . gene with amplicons size 1086-bp (Ville-
gas et al., 2004). The next step is reacting the
product PCR by electrophofff}is with agarose gel
1% (w/v), which was then stained with etidium
bromide and visualized using UV light.

Results and Discussion

The results of the isolation and identification of
bacteria from 84 rectal dog swab samples were
84 samples (100%) positive for E. coli. The E. coli
isolate was purified using Eosin Methylene Blue
Agar (EMBA) media which appeared metallic

green in color (Fig 1).

Confirmation of ESBL-producing E. coli
using the Double Disc Synergy Test (DDST)
method, which obtained eight positive ESBL
samples (9.52%; 8/84) (Table I). In the DDST
method there appears to be an enlargement
of the ESBL zone with the synergistic pattern
of the three antibiotics with clavulanate as its
inhibitor (Fig 2). B

The PCR results revealed 8 ESBL-

producing E. coli isolates found in the bla_, .

), M (marker 100 bp)

CTXM

gene shown in the 550-bp band and 1 isolate
(code of 118) in the Southern Surabaya area
found bla_  550-bp and bla , genes in the
band 1086-bp (Fig4). 1 2 3 4 C- C+TEMC+CTX
L

Isolation of ESBL-producing Escherichia
coli among 84 rectal samfif§, were found in
Surabaya region. Thus the companion animals
can be a potential reservoir for the spread of
antibiotic resistance to humans and the environ-
ment ( alho et al., 2016).

In this study, the phenotypic and
genotypic cha@dteristics of the isolates tested
confirmed the presence of the CTX-M enzyme,
which causes resistance to cefotaxime (Bradford,
2001). The dominant bla . gene was found at
100% (8/8) of EFFBL isolates. The CTX-M enzyme
has become the dominant ESBL in humans
and it has been found normally that CTX-M
encoding plasmids can also carry bla,, and
other resistant genes such as aminoglycosides,
chloramphenicol, sulfonamides, trimethropim
and tetracyclines (I:mnet, 2004).

The bla,, gene was found in one of

eight ESBL-producing E. coli isolates (1/ 8)
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120 119 118 117 K-

1086-bp

1 2 3 4 -

cix-M

C+TEM C+CTX M

Gene and bla_  Gene ...

1000 bp

500 bp

100 bp

Fig 4. Electrophoresis results of four ESBL-producing E. coli isolates (4 of bla.,, ,, gene at 550-bp and 1 of bla,, gene at the

1086-bp band)

Lane 1-4 (ESBL isolates), C- (Non-ESBL), C+TEM (+ bla ), C+CTX-M (+ bla_,,,,), M (marker 100 bp)

code number 118 (Fig 4). Given that the bla
and bla ,, genes are the dominant gene type,
which is consistently found in detecting resis-
tance genes from companion animals in several
countries (Huber et al., 2013). Isolation of E. coli
from cattle in China has increased rapidly in
recent years with bla,, ., being the main gene
coding that applies to ESBL (Rao et al., 2014).
It is known that, in general, ESBL genes are
located on plasmids which can spread easily
between commonsal and pathogenic bacteria
in flocks and the environment. However, bla,
gene producing Klebsiella pneumoniae from
animals of food origin was dominant on ESBL
producing Klebsiella pneumoniae (Effendi et al.,
loc. cit).

Efforts to prevent and control a case of
ESBL occurence in veterinary public health
problem will be very easy if the source of trans-
mission or the origin of the agent is known.
It is difficult to predict the origin of enzymes,
especially CTX-M, which is predominantly found
in the environment, due to differences in amino
acids between subgroups (between 70 to 90%
sequences) and geographical differences from
host strains are also very influential ( Bonnet
et al., 2001). Efforts must be made to prevent
and control it by regularly testing the suscepti-
bility to cefotaxime, ceftriaxone or cefepim and
ceftazidime (Quinteros et al., 2003).

Summary

Genetic identification showed the dominance of
the bla, ,, gene Elmpared to the bla,  gene,
and these results showed that ESBL producing
Escherichia coli from pf dogs have relatively
high results. Therefore, ESBL producing E. coli
showed the potential for spreading and poses a
threat to animal health and public health from
the bla . ., gene of E. coli isolates.
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