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Abstract

The use of antibiotics in inappropriate on food producing animals can lead to resistance many of the pathogenic bacteria to
the various types of antibiotics, one of which is the Escherichia coli (E. coli) which produces extended spectrum B-lactamase
(ESBL). Antibiotic resistance in animals and humans has become a global problem that needs attention and immediate
management by using specific antibiotics that used for therapeutic the infected animals. The aim of this study was to isolate and
detect E. coli producing ESBL. All E. coli from the surface of dairy cow rectal swabs in Sendang District, Tulungagung Regency,
Indonesia using the Vitek-2 method. The number of rectal swab samples used in the present study was 50. The results of this
study showed that all the samples were suspected of being E. coli, based on the morphological growth of colonies on the EMBA
media. The isolates were identified by using the biochemical tests. All the samples were positive. In this study the double disc
synergy test (DDST) method was using to confirm the ESBL. The antibiotics were used amoxicylyn-clavulanate, ceftazidime
and cefotaxime for DDST. In additional ESBL confirmation test was used the Vitek-2 method. The presence of ESBL producing
by E. coli isolated from rectal dairy swabs in tulungagung was 6% (3/50).
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Introduction

The occurrence of antibiotic resistance is caused by the
excessive and inaccurate use of antibiotics in the treatment.
The Bacteria show the resistance to the antibiotics when their
growth cannot be inhibited by using the antibiotics at the
maximum doses. The development of the resistance of the
microorganisms to antibiotics is a consequence of the wrong
use of antibiotics. The bacteria resistance to antibiotics is due
to occur the mutation or resistance of the gene to specific
antibiotics. The antibiotic resistance is currently a public
health problem and has been reported by the WHO that the
antibiotic resistance poses a threat to human health (1). The
bacteria resistance to antibiotics have a different mechanism,
one of them is through a gene transfer via a plasmid. The
gene responsible for the production of B-lactamase is located
in a plasmid or chromosome of the most important enzymes
carried by plasmids. The bacteria that produce the
betalactamase enzyme can be called the bacterium ESBL.
The ESBL is an enzyme which has the ability to hydrolyze
first, second, and third generation cephalosporin antibiotics,
and aztreonam groups. Carbapenem is not inhibited by beta-
lactamase inhibitors such as clavulanate, sulbactam and
tazobactam (2). The resistence caused by ESBL bacteria is
often associated with resistance to other antibiotics used in
humans (1). The infected animals play an important role to
spread bacteria resistant to antibiotics by contaminating the
farms through the feces, slaughterhouses, and workers which
are direct contact with the infected animals. In addition, The
animals may be exposed to the contamination by drinking
the water contains the bacteria resistant to antibiotic (3). The
pets at home play an important role to infect the human with
bacteria resistant to antibiotics, especially the animals which
are closely related to human life (4). Many of the studies
showed There is similar of the ESBL producing E. coli which
isolated in humans, livestock, wildlife (5).

The aims of the study are to isolate and detect the
presence of ESBL producing E. coli through its resistance to
B-lactam antibiotics using the Vitek-2 method. This method
is very superior for detecting betalactam enzymes. The
method of Vitek-2 is regarded as an automatic identification
system for microorganisms to show the phenotype of the
isolates tested and able to determine the sensitivity or
resistance of an isolate to antibiotics (6).
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Materials and methods

Sampling method

The rectal swab samples were taken from November
2018 to March 2019 from dairy farms in Sendang district,
Tulungagung regency. The number of samples taken from
rectal swab samples in dairy cows was 50. The swab results
are labeled and all the samples must be aseptic by using a
sterile stick swab then put it in an eppendeorf tube containing
1% pepton water buffer media. All the samples are stored in
the ice box and immediately ttransport to the laboratory for
inspection (7).

Isolation and identification of E. coli

The swab rectal samples were planted on briliant green
bile broth (BGBB) media (Merck, Darmstadt, Germany). All
the samples were incubated at 37 °C for 18-24 hours (8). The
positive results are indicated by the presence of gas bubbles
in the durham tube and green changes to cloudy green. After
being positive, the E. coli isolates were planted in eosin
methylene blue (EMBA) media (Merck, Darmstadt,
Germany) by streaking and incubating at 37 °C for 24 hours.
The suspect colonies of E. coli on EMBA media are metallic
green. The colonies of E. coli grown in EMBA were planted
again in 1% pepton water buffer media, then incubated at 37
°C for 24 hours. The incubated pepton water media is dripped
with Kovach reagents in two or three drops. A positive result
for E. coli is indicated by the formation of a red ring on the
surface of the media at 1% pepton water buffer. Furthermore,
the positive isolates of E. coli were planted on EMBA and
incubated at 37 °C for 24 hours (9).

ESBL confirmation: Double Disk Synergy Test (DDST)
The E. coli ESBL confirmation test was carried out by
using DDST method which produced a qualitative category
with sensitive, intermediate and resistant assessment using
an antibiotic disk (OXOID, Basingstoke, United Kingdom)
amoxycilin-clavulanate 30 pg (CT0223B), cefotaxime 30 pg
(CT0166), ceftazidime 30 pg (CT0412). Planting on the
plate to be carried out by taking the E. coli isolates in the
standard turbidity test Mc Farland 0.5 was then gently
rubbed with a sterile swab on the entire surface of the mueller
hinton agar (MHA) media. Interpretation of results by
measuring the inhibition of the diameter of the inhibitory
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zone formed in accordance with the Clinical and Laboratory
Standards Institutions (CLSI) (10).

Vitek-2 Compact

All the resistance category of the E. coli isolates were
tested for the phenotype identification and confirmation
using the Vitek-2 compact system method and worked
according to the protocol (BioMerieux, Marcy L'Eyoily,
France). The results automatically came out in the form of a
pint out.

Results

The result of this study showed that all the E.coli isolated
from the rectal dairy were positive 100%. All the E. coli
showed a change in bright green to cloudy green and gas in
the durham tube on BGBB media. In the EMBA media all
the isolates showed a change in color to metallic green. There
is a red ring on the pepton water buffer media when added
with the kovach reagent in the pepton water buffer media as
many as 50 positive samples of E. coli. The positive isolates
of E. coli were purified by eosin methylene blue agar
(EMBA) media which appeared metallic green (Figure 1).

The ESBL confirmation test of the E. coli isolates using
DDST and VItek-2 methods. In this method there were three
positive samples of ESBL 6% (Table 1). In the DDST
method there is an enlargement zone with the synergy pattern
of the three antibiotics with amoxycylin-clavulanate as its
inhibitor (Figure 2).

Figure 1: Presumtive E. coli in EMBA media with the
metallic green color.

Ceftazidime Amox-Clav Cefotaximg

Figure 2: The double disc synergy test for ESBL
confirmation.

Table 1: Data of the E. coli isolates in this study from
Tulungagung farms

Location Tulungagung regency
No. samples 50
Positive E. coli 50

ESBL Confirmation by DDST 3
ESBL Confirmation by Vitek-2 3

Discussion

The infected animals that have closely related to the
human that becomes the main reservoir to the spread of
bacteria resistant to an antibiotic in the environment and
infected the human (11). O'brien (12) said that E. coli plays
arole in the spread of genes resistant to bacterial populations
between animals and humans through foodborne.

Screening of ESBL producing bacteria is usually done in
humans only and in the hospital environment, but there are
many studies show that the emergence of pathogenic bacteria
had found in the livestock and animal food (13). The
presence of ESBL producing Enterobacteriaceae bacteria in
the feces samples which taken of livestock may raise the risk
of carcass contamination at the time of cutting in the
slaughterhouse, thus lead to potentially contaminating meat
products (14). ESBL producing Enterobacteriaceae,
including E. coli, which contaminate products of animal
origin have the potential to cause health risks even though
the level of risk is difficult to quantify (15). The ESBL
pengsssil infection through food consumption from animal
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origin can cause limited choices in handling patients. This
situation can extend the period of treatment, increase the cost
of treatment, increase the incidence of disease, and the death
(16).

Many of research reported on cases of ESBL producing
E. coli in animals have been widely carried out in the various
countries. Babypedmini and Appalaraju (17) showed that
ESBL producing E. coli was 41% and K. pneumonia was
40%. The prevalence of ESBL producing E. coli in Malaysia
was 5.6%, Japan 8.1%, Philippines 13.3%, Taiwan 16.7%
and Indonesia 23% (18). The prevalence of ESBL producing
E. coli from beef feces in Bogor, Indonesia was 15.8% (19).
In addition, Haenni et al. (20) showed that the prevalence of
ESBL producing E. coli from 491 calf stools isolated from
12 slaughterhouses 29.4%.

Schmid et al. (21) reported that the ESBL producing E.
coli contamination originating from samples of dairy and
beef cattle farms taken from 2011-2012 in Bavaria, Germany
was 32,8 %. In another study Sabrina et al. (22) obtained a
higher yield of the incidence of ESBL producing E. coli
contamination originating from dairy farms in Germany was
75,6 %. Many of research conducted in Indonesia regarding
the level of contamination of ESBL producing bacteria is still
focused on contamination which occurs in humans. The
incidence of ESBL producing bacterial infections in the
hospitals in Surabaya from 2006-2012, namely 34.84% (23),
6.7% (24), and 94.5% (25).

According to CLSI (26) explained that the Vitek-2
compact system tool is a system for identifying and testing
semi-automatic resistance for bacteria making it possible to
determine MIC rapidly by analyzing the kinetics of bacterial
growth with antimicrobials using a card to test. This Vitek-2
method has proven to be very good at detection bacterial
resistance to an antibiotic because the results are very
accurate (27). In a study conducted by Spanu et al. (28)
showed that the Vitek-2 method has a sensitivity of 98.1%
and a specificity of 99.5%. The compact serinng vitek-2
method is used as a reference in detecting ESBL producing
Enterobacteriaceae and this method from several references
and studies is highly recommended to identify ESBL
producing bacteria using this method.

Conclusion

The detection of ESBL producing E. coli from dairy
farms in Tulungagung Regency was 3 (6%) for confirmation
using DDST and Vitek-2. These results indicate that ESBL
producing E. coli can threaten animal and human health
which can spread quickly and widely. The results of this
study indicate that the high prevalence of ESBL producing
E. coli on Sendang, Tulungagung Regency, Indonesia.
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