
Eco. Env. & Cons. 26 (November Suppl. Issue) : 2020; pp. (S261-S264)
Copyright@ EM International
ISSN 0971–765X

Antibiotic resistance profile of Escherichia coli
isolates collected from cloaca swabs on laying hens in
Udanawu Sub-District, Blitar District, Indonesia

Freshinta Jellia Wibisono1, Bambang Sumiarto1, Tri Untari1, Mustofa Helmi Effendi2,3*,
Dian Ayu Permatasari3 and Adiana Mutamsari Witaningrum3

1Faculty of Veterinary Medicine, Universitas Gadjah Mada, Yogyakarta, Indonesia
2Halal Research Centre, Airlangga University, Surabaya, Indonesia
3Faculty of Veterinary Medicine, Airlangga University, Surabaya, Indonesia

(Received 30 April, 2020; Accepted 14 July, 2020)

ABSTRACT

The use of antibiotics in poultry can encourage antibiotic resistance, one of which is the bacterium Escherichia
coli. This research was carried out in a cross-sectional descriptive, aimed at finding out the resistance profile
of Escherichia coli bacteria on laying hens in Udanawu sub-district, Blitar district. Samples of 30 cloaca
swabs were taken from the layer chicken. Positive isolates of Escherichia coli were tested for antibiotic
sensitivity on Mueller-Hinton agar. The results showed that there were 90% positive Escherichia coli on
laying hens in Udanawu sub-district, Blitar district. The highest percentage of antibiotic resistance in
Escherichia coli was 96.3% in the erythromycin antibiotic, 77.78% in ampicillin, 66.67% in streptomycin,
59.26% in sulfamethoxazole-trimethoprim, and 44.44% in tetracycline. Escherichia coli which has multidrug
resistance properties on laying hens in Udanawu sub-district is quite high, amounting to 70.37%. The overall
resistance in Escherichia coli to some antibiotics shows that the resistance on laying hens is relatively high, so
that the supervision of antibiotic use in animal husbandry needs to be increased as an effort to prevent
broader antibiotic resistance.
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Introduction

Poultry is one of the livestock industries in Indone-
sia that is able to develop rapidly. The poultry in-
dustry plays an important role in the economy, be-
ing able to produce self-sufficiency in poultry meat
and eggs. Poultry is one of the important reservoirs
of zoonotic bacterial agents (Suardana et al., 2014).
Pathogenic microorganisms can cause various kinds
of infectious diseases, which are the main diseases
and the highest cause of death in animals and hu-
mans. High incidence of infectious diseases causes
the use of antibiotics is still the most dominant in

health care (Noor and Poeloenga, 2014). The con-
sumption of antibiotics medically in the animal sec-
tor reaches around 80%, mostly to promote growth
in healthy animals (WHO, 2017).

The use of antibiotics in animals can encourage
antibiotic resistance. Antibiotics that are often used
in animal agriculture are beta-lactam antibiotics.
Beta-lactam antibiotics work to inhibit cell walls,
derived from penicillin and cephalosporins
(Hammerum et al., 2014; Santos et al., 2013). Animal
husbandry is one source of antimicrobial resistance.
Microorganisms that experience antimicrobial resis-
tance make microorganisms more resistant so that
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drugs become ineffective and infections persist in
the body and increase the risk of spread in subse-
quent hosts. Antimicrobial resistance is a threat to
global public health that requires action in all sec-
tors of government and society.

Escherichia coli is one of the causes of infection in
humans and animals which can easily cause antimi-
crobial resistance (Paterson and Bonomo, 2005). Es-
cherichia coli as commensal bacteria that are
multidrug resistance can be a health problem be-
cause Escherichia coli is able to transfer resistant
genes to pathogenic bacteria (Masruroh et al., 2016).
Antimicrobial resistance causes a decrease in the
effectiveness of treatment, increased transmission of
infection, increased mortality, and significantly in-
creases the cost of health care, while the discovery
of new antibiotics is getting less and less
(Handayani et al., 2017). The level of resistance to
antibiotics other than third generation cephalospor-
ins is 93.7% (ampicillin), 75% (streptomycin),
68.75% (erythromycin), 62.5% (sulfamethoxazole),
18.75% (doxycycline), and 6.25% (kanamycin), these
results indicate that Escherichia coli in Bogor City is
multidrug resistance (Masruroh et al., 2016). The
results of sensitivity testing of Escherichia coli isolates
isolated from laying hens cloaca swabs revealed
that there was resistance to doxycycline and
ciprofloxacin with resistance levels of 36.36% and
14.77% (Ariyani et al., 2018).

Materials and Methods

Sampling and bacterial isolation

This research is an observational study of laying
hens in Udanawu sub-district, Blitar district.
Samples were taken randomly from 30 laying hens
cloaca swabs, using sterile cotton swabs. Samples
are stored at cold temperatures and taken to the
laboratory for isolation and identification of Escheri-
chia coli bacteria. Bacterial isolation was carried out
on selective media MacConkey Agar no. 3 (Oxoid,
England) incubated at 35-37 oC for 20-24 hours, then
biochemical identification of bacteria was carried
out with the IMVIC and TSIA tests (Effendi et al.,
2018).

Antibiotic sensitivity test

Resistance tests in this study used 5 different types
of antibiotics, including the beta lactam (ampicillin)
group, the aminoglycoside group (streptomycin),

the macrolide group (Erythromycin), the tetracy-
cline (tetracycline) group, and the sulphonamide
group (Sulfamethoxazole-Trimethoprim) so that the
macrolide group (Erythromycin), the tetracycline
group (tetracycline), and the sulphonamide group
(Sulfamethoxazole-Trimethoprim), The results of
resistance can be seen the existence of multidrug
resistance, namely the sensitivity of Escherichia coli
bacteria to more than 3 classes of antibiotics. Posi-
tive isolates of Escherichia coli were tested for antibi-
otic sensitivity tests on Mueller-Hinton agar (Merck,
Germany), (CLSI, 2017) using an antibiotic disk,
namely the antibiotic ampicillin 10 g (Oxoid, En-
gland), streptomycin 10 g (Oxoid, England), eryth-
romycin 15 g (Oxoid, England), tetracycline 30ìg
(Oxoid, England), sulfamethoxazole-trimethoprim
25g (Oxoid, England). Bacterial isolates were deter-
mined their sensitivity to antibiotics by measuring
the diameter of bright or inhibited zones formed,
using calipers. Determination of susceptible (S), in-
termediate (I), and resistant (R) is determined
through the size of the diameter of the light zone or
inhibition formed based on CLSI standard recom-
mendations (CLSI, 2017; Effendi et al., 2018).

Results and Discussion

The results of isolation and identification based on
testing using MacConkey agar selective media and
biochemical testing of IMVIC and TSIA, showed 27
samples (90%) were positive for Escherichia coli from
30 samples identified in this study (Table 1). Most
Escherichia coli bacteria are non-harmonic (commen-
sal) strains, but certain strains such as Avian Patho-
genic Escherichia coli (APEC) can cause poultry dis-
ease. Escherichia coli becomes a pathogen if the num-
ber of these bacteria in the digestive tract increases
or is extraintestinal (Brooks et al., 2013).

Table 1. Prevalence of Escherichia coli in chicken cloaca
swabs

Location Number of Escherichia coli
Samples Positive Negative

Farm 1 5 5 -
Farm 2 5 5 -
Farm 3 5 4 1
Farm 4 5 4 1
Farm 5 5 5 -
Farm 6 5 4 1
Udanawu 30 27 (90%) 3 (10%)
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Positive samples of Escherichia coli on MacConkey
Agar were identified with a small, reddish pink
semi-circular colony (Figure 1). The reddish pink
turbid colour indicates that Escherichia coli bacteria
ferment lactose, this is in accordance with previous
research which states that Escherichia coli bacteria
grow well on MacConkey agar with round and con-
vex colonies (Dewanti and Wahyudi, 2011).

especially multidrug resistance is a problem that is
difficult to overcome in the treatment of infectious
diseases. Multidrug resistance organisms are bacte-
ria that are resistant to three or more different anti-
microbial groups (Kurniawati et al., 2015). Escheri-
chia coli as a commensal bacterium that is multidrug
resistance can be a health problem because Escheri-
chia coli can transfer resistance to beta lactam antibi-
otics to other bacteria in the poultry digestive tract
(CDC, 2018; WHO, 2018; Wibisono et al., 2020).

A large number of antibiotics used in layer
chicken farms are also used for human therapy, re-
sulting in selection of pathogenic bacteria that are
resistant to several types of drugs. Infection by Es-
cherichia coli can be treated using sulphonamides,
ampicillin, cephalosporins, chloramphenicol, tetra-
cycline and aminoglycosides (Kusuma, 2010).

Fig. 1. Escherichia coli colony (arrow) on MacConkey

Sensitivity test or sensitivity test of Escherichia coli
bacteria in chicken cloaca swab samples at layer
chicken farms in Udanawu sub-district, Blitar dis-
trict, was carried out on Mueller-Hinton agar ac-
cording to recommendations from Clinical Labora-
tory Standard Institute (CLSI, 2017) on 5 classes of
antibiotics, namely ampicillin, streptomycin, eryth-
romycin, tetracycline, and sulfamethoxazole-
trimethoprim, seen in Figure 2. The culture was in-
cubated at 37 ° C for 18-24 hours.

The highest percentage of antibiotic resistance in
Escherichia coli in the Udanawu sub-district layer
chicken farm was 96.3% in the erythromycin antibi-
otic, then 77.78% in ampicillin, 66.67% in streptomy-
cin, 59.26% in sulfamethoxazole-trimethoprim, and
44.44% in tetracycline. The results of the Escherichia
coli sensitivity test on antibiotics in chicken cloaca
swabs in the Udanawu sub-district layer farm are
shown in Figure 3.

The results showed a relatively high incidence of
MDR in layer chicken farms in Udanawu sub-dis-
trict, Blitar district, which amounted to 70.37% (Fig-
ure 4). The nature of Multidrug resistance on antibi-
otics, including beta lactam, streptomycin, and tet-
racycline, often found in Salmonella sp. and Escheri-
chia coli (Erviani, 2013). Antimicrobial resistance,

Fig. 2. Escherichia coli resistance patterns Antibiotics (1)
Ampicillin, (2) Streptomycin, (3) Erythromycin,
(4) Tetracycline, and (5) Sulfamethoxazole-
Trimethoprim

Fig. 3. Percentage of Escherichia coli resistance S (Suscep-
tible); I (Intermediate); R (Resistant) Antibiotics
(AMP) Ampicillin, (S) Streptomycin, (E) Erythro-
mycin, (TE) Tetracycline, dan (SXT)
Sulfamethoxazole-Trimethoprim
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Conclusion

Escherichia coli which has MDR resistance properties
in Layer Chicken in Udanawu sub-district is quite
high, amounting to 70.37%. The highest antibiotic
resistance profile in the erythromycin antibiotic. In-
cidence of overall resistance in Escherichia coli
against some antibiotics shows resistance in chicken
layers is relatively high, so monitoring the use of
antibiotics on farms needs to be increased as an ef-
fort to prevent antibiotic resistance even broader.
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