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Focus and Scope

Aims

Buletin Peternakan aims to publish original research results and reviews on farm tropical animals related to bioscience, biotechnology, bio
resources such as chicken, duck, japanese quail, cattle, buffaloes, sheep, goats, pigs, horses, as well as nondomesticated Indonesian
endemic animals, such as silkworm, bee, deers, anoa, babirusa, etc.

Scope

Buletin Peternakan encompasses a broad range of research topics in animal sciences: breeding and genetics, animal embryology,
reproduction and physiology, Animal production system, nutrition, nutrigenomics, feed sciences, pasture, agrostology, animal food
science, animal products, animal waste, biotechnology, animal behavior and welfare, health, livestock farming system, socio-economic,
and policy.
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Peer Review Process

Every article that goes to the editorial staff will be selected through Initial Review processes by Editorial Board. Then, the articles will

be sent to the Mitra Bebestari/ peer reviewer and will go to the next selection by Double Blind Peer Review Process. After that, the l ~

articles will be returned to the authors to revise. These processes take a month (four week) for a maximum time. In the each
manuscript, Mitra Bebestari/ peer reviewer will be rated from the substantial and technical aspects. Mitra Bebestari/ peer reviewer that
collaboration with Buletin Peternakan (Bulletin of animal science) is the experts in the public administration area and issues around it.
They were experienced in the prestigious journal management and publication that was spread around the national and abroad.
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Publication Frequency

Bulletin of Animal Science is published every three months (February, May, August, November).

Open Access Policy @
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This journal provides immediate open access to its content on the principle that making research freely available to the public supports a
greater global exchange of knowledge. Coard “m
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Archiving

This journal utilizes the LOCKSS system to create a distributed archiving system among participating libraries and permits those libraries
to create permanent archives of the journal for purposes of preservation and restoration. More...
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Instruction for Authors
Bulletin of Animal Science, Faculty of Animal Science, Universitas Gadjah Mada

Manuscripts must be written whether in Bahasa Indonesia or in English. Manuscripts must be prepared double-space in Microsoft Word
using Arial font at 11 points and the margin should be no less than 2.5 cm all around in A4 (21 x 29.7 cm) paper. Pages on the
manuscripts must be numbered consecutively in the bottom right hand corner, beginning with the title page. The lines on all pages must
be numbered consecutively in the left side of the pages beginning with number 1 at the title page.

Manuscripts submitted to the Bulletin of Animal Science must be an original results of research or review article and must not have been
published in or submitted previously to a peer-reviewed scientific journal. Manuscript should contain following section in this order: Title
page, Abstract, Introduction, Materials and Methods, Results and Discussion, Conclusion, Acknowledgement and References.

Title Page. The title of manuscripts must be prepared as brief as possible, typed with capital letter and no more than 20 words. The
title of manuscripts written in Bahasa Indonesia must be translated into English. The Authors must be written below the title in full name
without professional ranks or titles. Authors’ institutions address, including name of Department and University, City, Country and Postal
Code must be written below author’s name. In case of authors are from more than one institution, key the author to the address with
superscript of Arabic numerals and write the additional institution address as footnote in the bottom of page. Also, key the corresponding
author name with ™ * ™ and include the phone number and email address.

Abstract. Abstract must be prepared on the separate page with the title page and the word

ABSTRACT must be typed with capital-bold-italic style in separate line with the body-text of abstract. The abstract consists of no more
than 300 words in one paragraph beginning with a clear statement of the research objective. The abstract contains a brief but



understandable summary of the pertinent results, including materiais and methods, resuits with statistical evidences and discussion, and
conclusion with no references cited.

Key words.List up to 6 key words or phrases that represent the research. The term Key words must be type in italic followed by colon
on separate line after the abstract. The first letter of each key word is uppercase; key words are separated by commas, presented in
alphabetical order and surrounded by bracket.

Introduction.The introduction start on the next page after the abstract. It must contain a brief justification for conducting the research,
the hypothesis to be tested and the objectives of the research. The introduction also contains references that support the research.
However, extensive discussion of relevant literature should be included in results and discussion section, not in introduction section.

Materials and Methods. This section must contain a clear description or specific original reference for all biological, analytical, and
statistical procedures. All modification of the procedures must be explained clearly, so that the methods can be done by other scientist.
Diets, animals (breed, sex, age, body weight), surgical techniques (if available), data measurements and statistical models should be
described clearly. Information regarding the brand names, company names (manufacturer) and locations for all equipment and chemical
(commercial products) used in the research, must be provided.

Results and Discussion. The results are presented in the form of tables, figures, graphs or photos. The data should be prepared so
that the data in tables or figures can be understood without referring to information on the body text of discussion. Discussion contains
the authors’ interpretation of the results of the study and integrate the research findings with the previously published literature to
provide the readers a broad base interpretation and assertions. The discussion should be written clearly and concisely.

Conclusion. Conclusion highlights the substantion of the results of the research with no discussion. It must be written shortly and
concisely.

References. References must be prepared according to guidelines of Journal of Animal Science. References cited in the text must be
written:

« Name (Year) or (Name, Year) for single author. For example: Erwanto (2014) or (Erwanto, 2014).

+ Name and Name (Year) or (Name and Name, Year) for reference written by two authors. For example: Erwanto and Fitriyanto
(2013) or (Erwanto and Fitriyanto, 2013).

« Name et al. (Year) or (Name et al., Year) for refence written by more than 2 authors. For example: Umami et al. (2014) or
(Umamiet al., 2014).

+ Groups of references cited together in one sentence in the body text must be written in chronological order. For example: (Erwanto,
2009; Umami et al, 2012; Fitriyanto and Agus, 2014).

In references section, references must be listed alphabetically according to the author(s) last name and the chronologically. In case of
two or more publication by the same author(s) in the same year should be differentiated by adding the lowercase letter (a, b, c..) after
the year of publication. The journal name must be written according to journal’s abbreviation standard. In case of local journal which its
abbreviation is not available, the full name of journal is allowed.

Sample references are as follows:
1. Journal articles and abstract

Scaglia, G. and H. T. Boland. 2014.The effect of bermudagrass hybrid on forage characteristics, animal performance, and grazing
behavior of beef steers. 1. Anim. Sci. 92(3):1228-1238.

Dijcker, 1. C., E. A. Hagen-Plantinga, H. Everts, Y. Queau, V. Biourge, and W. H. Hendriks. 2014. Factors contributing to the variation in
feline urinary oxalate excretion rate. J. Anim. Sci. 92:1029-1036.

2.Standard Books
AOAC. 1990. Officials Methods of Analysis. 15t edn. Association of Official Analytical Chemist, Arlington.
NRC. 2000. Nutrient requirements of beef cattle, 7t" revised edition. National Academic. Press, Washington.

Hartadi, H., S. Reksohadiprojo, and A. D. Tillman. 2005. Tabel komposisi pakan untuk Indonesia. Gadjah Mada University Press,
Yogyakarta.

3. Books and articles within edited books

Robinson, P, H., E. K. Okine, and J. J. Kennelly. 1992. Measurements of protein digestion in ruminant. In: Modern method in protein
nutrition and metabolism. Academic Press, San Diego, p. 121-127.

4. Electronic publication (Internet citation)

FDA. 2014. Approved animal products online. Available
at:http://www.fda.gov/AnimalVeterinary/Products/ApprovedAnimalProducts/default.htm. Accessed 3 February 2015.

Anonymous, 2003. Acetaldehide Chemical Backgrounder. Available at: http://www.nsc.org./library.htm. Accessed 23 January 2014.

Tables. All tables should be cited in the text. All tables must be numbered using arabic numerals. The title of tables must be as brief as
possible but clearly represents the data on it. For manuscript that is

written in Bahasa Indonesia, each title and body of the tables must be followed by the english translation on a bracket and written in
italic style. There must be only three vertical lines inside table. First, the double-line below the title of table (top of first row); Second,



the single-line in the bottom of first row; and third, the single-line in the bottom of the last row of table. There must be no vertical line
inside table. The rows of table must be in a single space. The first letter in title of the column and row must be type in capital letter.

Figures (Graph, diagram or photo). Figures must be numbered using arabic numerals and the title must be written under the
figures. The title must be written clearly and concisely and for manuscript that is written in Bahasa Indonesia, there must be a
translation of the title written in a bracket in italic style after the original title in Bahasa Indonesia. The letters inside the figures (if
available) must be typed in Times New Roman fonts. Legends of the figures must be written after the title of figures, in the same line
and there must be no legend inside the figures. The figures can be prepared in corel or jpeg file separated from the text.

Use of number. The use of numbers on the body text of manuscript and tables or figures are as follow:

+ The numbers from one to nine must be spelled out (example: one, five, eight) and numbers 10 above use arabic numerals
(example: 10, 15, 168).

+ Use arabic numerals with abbreviated units of measure, for example: 5 g, 7 d, 1% and numerical designations in the text, for
example: experiment 4, group 2, etc.

+ Do not begin sentence with numeral number. Spell it out or rearrange the sentence.

* Use the 24-h clock system: 09:30, 13:40 h, etc. Give day length in quantitative hours (e.g. 2 h 16 min). Abbreviate the terms hour
(h), minute (min) second (s) and year (yr) when used with a number in the text but spell them out when they are used alone.
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Ketentuan Umum

Redaks: Buletn Peternakan menenma naskah baik daiam Bahasa indonesa maupun dalam Bahasa
inggns Penulisan naskah dalam Bahasa Indonesia harus mengrkuti kisdah Bahasa Indonesa yang baku
dan penggunaan kata berdasarkan ejaan yang deempumakan (EYD) Naskah harus dibust dengan
menggunakan program Microsoft Word for Windows. diketik dengan hurul Anal ukuran font 11, dengan
spasi 2 dalam kertas kwartoAd (21 = 29,7 cm) bermanm 2.5 cm pada keempat simnya Semua baris pada
naskah harus diben nomor bars (kne number) yang dimulal dengan nomor satu (1) pada bans pertama
untuk setiap halaman. mulai dan bars pertama halaman judul hingga halaman lerakhs . Naskah juga harus
@iber nomor halaman pada bagean bawah sebelah kanan

Format Naskah

Naskah yang dikinmkan hepada redaksi Buletin Peternakan harus merupakan tulisan ash hasd
penelitian atau review, belum pernah ditertithan d jurmal lan dan iidak sedang dalam proses penyuntingan
di jurnal lain. Naskah harus dituls dengan urulan format sebagar berkut Hataman Judul Intisan. Abstract,
Pendahuluan. Maten dan Metode, Hasdl dan Pembahasan. Kesimpulan, Ucapan Termma Kasih (bila ada).
dan Daftar Pustaka

Halaman Judul

Judul naskah harus dbuat sesngkat mungkn tetap: tetap Mmewakili o1 naskah secara jelas Judul
naskah ditulis dengan huryl Kapial dan keseluruhan judul bdak lebih dan 20 kata Judul naskah harus
disertai dengan lenemahan judul dalam bahasa Inggris. ditulis dengan hurul kapdal dan minng (dakc) dan
disertakan dalam bans lerpsah setelah judul naskah bahasa Indonesia. Nama penulis (Authors) dituls
setelah judul bahasa inggns Wnpa menyertakan gelar akadem& maupun profesional Nama dan alamat
mstans: dtulls selelah nama penulis dengan formal Jurusan. Fakultas Unrversitas. Kota. dan Kode Pos
Jia diantara penulis berasal dan letsh dan satu nstansi penulis dan nstans: lan diben keterangan
menggunakan catatan kaki (footnote) dengan angka arab (1. 2. 3. ) Selan fu untuk penuis
korespondens: (Corresponding author) ditandai dengan tanda * * * dan diberkan tambahan informas: pada
baris lerahhir catatan kaki berupa nomor telepon dan alamat email

Author Fees

This journal charges the following author fees.

Article Publication: 900.000.00 (IDR)
If this paper is accepted for publication, you will be asked to pay an Article Publication Fee to cover publications costs.

If you do not have funds to pay such fees, you will have an opportunity to waive each fee. We do not want fees to prevent the
publication of worthy work.

Peer Review Process

The submitted manuscript is first reviewed by an editor. It will be evaluated in the office whether it is suitable with our focus and scope
or has a major methodological flaw. Every submitted manuscript which pass this step will be checked to identify any plagiarism before
being reviewed by reviewers. This journal uses double-blind review, The manuscript will be sent to the reviewer anonymously. Reviewers'
comment are also sent anonymously to corresponding author to take the necessary actions and responses. The decision of the revised
manuscript will be then evaluated in editorial board meeting, based on the reviewer’s recommendation from among several possibilities:
rejected, require major revision, need minor revision, or accepted. The Editor-in-Chief of Buletin Peternakan has the right to decide
which manuscripts submitted to the journal should be published.
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ABSTRACT

This study aimed to determine the resistance profile and the nature of multidrug
resistance in Extended Spectrum Beta Lactamase (ESBL)-producing Escherichia coli
(E.coli) against several classes of antibiotics. Positive isolates of ESBL-producing E.coli
were tested for antibiotic sensitivity using the VITEK® 2 compact method which then
analyzed automatically. The results showed an antibiotic resistance profile against
ESBL-producing E.coli showed the highest level of antibiotics in beta lactam,
amoxicillin, ampicillin, cefazolin, cefotaxime, and ceftriaxone at 100%. Subsequent
results found a relatively high level of resistance in the antibiotics aztreonam (86.36%),
trimethoprim/sulfamethoxazole (77.27%), gentamicin (72.73%), and ciprofloxacin
(68.18%). Antibiotics from carbapenem groups such as ertapenem and memenem, and
antibiotics from the aminoglycosides (amicasin) and tigecycline groups of tetracycline
still showed a high sensitivity level of 100%. The most common resistance patterns
found in ESBL-producing E.coli isolates are AM/AMP/KZ/CTX/CRO/ATM/GM/CIP
as much as 22.73%, and AM/AMP/KZ/CTX/CRO/ATM/GM/CIP/SXT patterns of
18.2%. The results of multi-class antibiotic resistance showed that 86.36% had
multidrug resistance. The highest multidrug resistance pattern in ESBL-producing E.coli
occurred with a BL/AG/Q/SP pattern of 50%. Other patterns of multidrug resistance in
ESBL-producing E.coli that can be found in this study are, the BL/AG/Q/SP pattern is
18.20%, the BL/AG/Q/SP pattern is 13.64%, and the BL/AG/Q pattern is 4.55%. The
high profile of resistance and the nature of multidrug resistance in ESBL-producing
E.coli has the potential to spread these resistant genes, thus risking the use of antibiotics
as a public health therapy and animal health, therefore further evaluation and control are
needed.

Keywords: ESBL-producing Escherichia coli, Multidrug resistance, Vitek® 2 Compact
Method

Introduction

Disease in commercial chicken is one of
constraints causing the decline in economic value
(Wiedosari and Wahyuwardani, 2015). Pathogenic
microorganisms cause infectious diseases, which
is one of a leading cause of death in animals or
even human. The high prevalence of infectious
disease is associated with the high use of
antibiotic in health care (Noor and Peoleonga,
2005). A negative economic consequence in
commercial chicken production can be caused by
Escherichia coli (E.coli) infection. The existence of
Extended Spectrum Beta Lactamase (ESBL)-
producing E.coli on commercial chicken is highly

associated with E.coli, a normal microflora on
gastrointestinal tract of commercial chicken.
Feces and animal housing environment can
facilitate the existence of E.coli, although, chicken
show no symptoms at all of any diseases caused
by the bacteria (Wibisono et al., 2018).
Commercial chicken farm is one of sources
of antibiotic resistance. The uncontrolled use of
antibiotic causes the emergence of antibiotic
resistance. Beta lactam antibiotic is the type of
antibiotic commonly used in commercial chicken
production. Resistance to beta lactam antibiotic
can occur in ESBL-producing E.coli (Santos et al.,
2013; Hammerum et al.,, 2014). Extended
Spectrum Beta Lactamase is an enzyme that
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causes resistance to wider spectrum on third
generation of cephalosporins and mobobactams;
thus, the antiobiotic becomes ineffective. ESBL-
producing bacteria can also be resistant to wide
array of antibiotic class: aminoglycoside,
tetracycline chloramphenicol, and
sulfamethoxazole-trimethoprim  (Brower et al.,
2017; Sudarwanto et al.,, 2017). Incidence on
multidrug  resistance to third generation
cephalosporins and other antibiotic classes are
often found in ESBL-producing bacteria (Masruroh
et al.,, 2016). Multidrug resistance is a resistance
to three or more different antibiotic classes
(Handayani et al., 2017).

Identification of ESBL bacteria is a problem
in confirming a diagnosis at the laboratory, either
in therapeutic approach or in the field to prevent
its spread. Clinical and Laboratory Standards
Institute (CLSI) states that ESBL examination
must be performed routinely. According to CLSI
recommendation, ESBL detection consists of two
steps. The first is an initial screen test, a filter test
to reduce the susceptibility to more than one
cephalosporin indicators (cefotaxime, ceftriaxone,
ceftazidime, cefpodoxime) and aztreonam. The
susceptibility reduction from cephalosporins
shows positive results. A positive result from
screening test is followed by the second step,
ESBL confirmation test. The second step aims to
detect the hydrolytic potency of ESBL against
antibiotic used in the screening test. The ESBL
confirmation test deliver a picture of collaboration
action between ceftazidime or cefotaxime, and
clavulanate acid (Amelia et al., 2016; CLSI, 2017;
Biutifasari, 2018).

Methods of identification, antibiotic
sensitivity test, and ESBL-producing bacteria
confirmation test are categorized into phenotype
and genotype examination methods, with their
advantages and limitations. Both phenotypic
bacteria identification and antibiotic sensitivity is
relatively easier than genotypic examination.
Phenotypic examination is performed by using
agar testing method or fully automated automatic
method as in VITEK® 2 compact automated
system. The VITEK® 2 compact automated
system from Biomerieux works on calorimetric
principle for identification, through biochemical
and antibiotic sensitivity tests. The accuracy of
VITEK® 2 compact automated system ranges from
97.8% (O’Hara, 2005) to 98.02% (Duggal et al.,
2012). This study aimed to determine resistance
profile and the nature of multidrug resistance in
ESBL-producing E.coli against several classes of
antibiotic. Antibiotic resistance is a problem
occurring across the globe, including Indonesia,
both in human and animal health.

Materials and Methods

This study used commercial chicken
cloaca swab sample, collected from commercial
chicken farms in Blitar Regency. 22 positive
ESBL-producing E.coli isolate were identified
using IMBIC test and confirmed as ESBL-
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producing E.coli using Double Disc Synergy
(DDST) test (CLSI, 2017; Effendi et al., 2018).
Identification of ESBL-producing E.coli isolate was
performed using VITEK® 2 GN card, while VITEK®
2 AST cards were used to determine the
resistance profile. 3 ml of sterile saline solution
(0.45 — 0.50%; pH 4.5 — 7.0) was put into plastic
tube aseptically to make a bacterial suspension.
E. coli isolate was isolated on MacConkey Agar
(MCA) medium, incubated at 35-37°C for 20-24
hours. E. coli isolate was put int saline solution
using sterile swab to create bacterial suspension.
Bacterial suspensions were homogenized and
0.50 — 0.63 McFarland bacterial turbidity were
made using VITEK® 2 DensiCHEK. These
bacterial suspensions were inoculated to VITEK®
2 card no more than after 30 minutes. Bacterial
suspension tubes and VITEK® 2 cards (GN and
AST) were placed into special rack or cassette.
Racks containing bacterial suspensions and cards
were placed into vacuum chamber station for 30-
60 seconds. Bacterial suspension was then
transferred into wells. Transfer tubes were cut
automatically. Cards were transferred to incubator
room after 15 minutes, for approximately 8 hours
at 35°C. Cards were then analyzed automatically.
Antibiotic sensitivity test on ESBL-producing E.coli
was carried out using VITEK® 2 compact, that
consists of 18 antibiotics: amoxicillin, ampicillin,
ampicillin/sulbactam, piperacillin/tazobactam,
cefazolin, cefotaxime, ceftazidime, ceftriaxone,
cefepime, aztreonam, ertapenem, meropenem,
amikacin, gentamicin, ciprofloxacin, tigecycline,
nitrofurantoin, dan trimethoprim/sulfamethoxazole.
The results were automatically analyzed by
system and interpreted as sensitive, intermediate,
or resistant (Sugiartha, 2016; Biomerieux, 2017).
ESBL-producing E.coli multidrug resistance in this
study used six different antibiotic classes: beta
lactam, aminoglycoside, quinolone, tetracycline,
nitrofuran, and sulfonamide-potential.

Results and Discussion

The resistance test results of ESBL-
producing E.coli from commercial chicken cloaca
swabs against several classes of antibiotic (Figure
1) shows high level of resistance. The highest
percentage of resistance was observed in
amoxicillin, ampicillin, cefazolin, cefotaxime, and
ceftriaxone, by 100%. This result is according to
resistance study on ESBL-producing E.coli at
RPHR of Bogor City that showed 100% level of
resistance on  penicillin  and  amoxicillin
(Normaliska et al., 2019). Amoxicillin, ampicillin,
cefazolin, cefotaxime, and ceftriaxone are
categorized as beta lactam class antibiotic,
amoxicillin and ampicillin belong to penicillin,
cefazolin belongs to first generation
cephalosporins, cefotaxime and ceftriaxone is
third generation cephalosporins class. E.coli which
is often referred as ESBL-producing bacteria has
ability to produce beta lactamase enzyme, an
enzyme that able to inhibit beta lactam (Paterson
and Bonomo, 2005). Beta lactam resistance
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commonly occurs in gram negative bacteria,
including E.coli that can be isolated form animal
products. Poultry is known as ESBL-producing
E.coli reservoir (Schmid et al., 2013; Hammerum
et al., 2014). The high resistance level of ESBL-
producing E.coli from commercial chicken cloaca
swab on beta lactam class antibiotic is caused by
the presence of ESBL enzyme in E.coli, which is
not limited on digestive tract, but also in the cage,
feces, and surrounding environment (Schroeder et
al., 2004). The enzyme is not only able to
hydrolyze penicillin, but also third generation
cephalosporins and monobactam (Paterson and
Bonomo, 2005; Nuangmek et al., 2018).

A relatively high level resistance of ESBL-
producing bacteria was observed on aztreonam,
trime thoprim/sulfamethoxazole, gentamicin, and
ciprofloxacin, by 86.36%, 77.27%, 72.73%, and
68.18% consecutively, as the previous study with
relatively high level of resistance of ciprofloxacin
(50.0%), gentamicin  (60.0%), trimethoprim-
sulfamethoxazole (60%, and ciprofloxacin (40.0%)
(Cormican et al., 1996; et al.Kurekci et al., 2017;
Sudarwanto et al., 2017). Other antibiotics such
as ertapenem and mempenem from carbapenem
class, amikacin (aminoglycoside class), and
tigecycline (tetracycline class) still show high level
of sensitivity (100%), according to mechanism of
action of ESBL which hydrolyze penicilin class
antibiotics, first, second, and third generations of
cephalosporin, and monobactam antibiotic class,
but inactive on carbapenem class (imipenem,

meropenem, ertapenem) (Lim et al, 2013;
Biutifasari, 2018). Nitrofurantoin has lower
resistance level than trimethoprim-

sulphamethoxazole and fluoroquinolone (Rank et

al., 2018).
%
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The susceptibility result shows a nearly
similar pattern for all isolates (Table 1). The most
resistance pattern seen on ESBL-producing E.coli
was AM/AMP/KZ/CTX/CRO/ATM/GM/CIP pattern
(22.73% or 5/22), and
AM/AMP/KZ/CTX/CRO/ATM/GM/CIP/SXT (18.2%
or 4/22). The result of t multiclass antibiotic
resistance shows 86.36% (19/22) had multidrug
resistance (Table 2). Multidrug resistance is
certain bacterial resistance to three or more
different antibacterial class (Kurniawati et al.,
2015). Multidrug resistance is a problem that hard
to resolve in disease treatment. This condition is
caused by the practice of the antibiotic use as
disease preventive measures in commercial
chicken production. Antibiotic has been used to
control the level of morbidity, mortality, and
infection of E.coli. While antibiotics are mostly
used as therapeutic, several antibiotic classes are
used for sub therapeutic purpose to prevent the
emergence of disease in animal production
(Niasono et al., 2019). The use of antibiotic at sub
therapeutic level can lead to the emergence of
multidrug resistance (Wang et al., 2015).

The highest level of multidrug resistance
patter of ESBL-producing E.coli was observed on
BL/AG/Q/SP pattern (50% or 11/22). Other
multidrug resistance patterns found in this study
were BL/AG/Q/SP (18.20% or 4/22), BL/IAG/Q/SP
(13.64% or 3/22), and BL/AG/Q (4.55% or 1/22).
This study demonstrates that the high incidence of
multidrug resistance can indicate the high risk of
transmission on other chicken at the farm, to
cause a transmission of antibiotic resistance on
multi class antibiotics. The condition can result in
the high potential failure of antibiotic treatment

|- |I I |
ME

AK | GM CIP  TC NFT SXT

profil resistensi metode vitek 2

HTotal R 100 100 27,3 0
ETotall O 0 31,8909 0 0 0 0
TotalS 0 0 /40,9 90,9 O 0 682 0

100 100 31,8 100 27,3 86,4 O 0 0

72,7 13,6 100 100 100

72,7 68,2 0 0 773
455909 0 273 O
22,7 22,7 100 72,7 22,7

0 0 0 0 0

Figure 1. Resistance profiles of ESBL-producing E.coli using VITEK® 2 method
(Amoxicillin = AM; Ampicillin = AMP; Ampicillin/sulbactam = SAM; Piperacillin/Tazobactam = TZP; Cefazolin = KZ; Cefotaxime = CTX;
Ceftazidime = CAZ; Ceftriaxone = CRO; Cefepime = FEP; Aztreonam = ATM; Ertapenem = ERT; meropenem = MEM; amikacin = AK;
gentamicin = GM; ciprofloxacin = CIP; tigecycline = TC; nitrofurantoin = NFT; trimethoprim/sulfamethoxazole = SXT; R = Resistance; | =
Intermediate; S = Susceptible)
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Table 1. Isolates belonging to individual antibiotic resistance profiles

Antibiotic
Code A A S T K C C C F A E M A G C T N S Anti-microbial
M M A Z z T A R E T R E K M C F X Resistance Profiles
P M P X 4 o P M T M P T
Ecl R R S S R R S R S R S S S R R S S S AM/AMP/KZ/CTX/ICRO

IATM/GMICIP
Ec2 R R S S R R S R S R S S S R R S S R AMAMP/KZICTX/ICRO
IATMIGMICIP/SXT

Ec3 R R S S R R S R S R S S S R R S S R AM/AMP/KZ/CTX/ICRO
IATM/GMICIP/SXT
Ec4 R R | S R R S R S R S S S R R s 1 S AM/AMP/KZ/CTX/CRO
IATM/GM/CIP
Ec5 R R S S R R S R S R S S S R R S S R AM/AMP/KZ/CTX/ICRO
IATM/GMICIP/SXT
Ec6 R R | S R R S R S S S S S R R S S S AMAMP/KZICTX/ICRO
IATM/GM/CIP
Ec7 R R R S R R R R S R S S S S | S S R AM/AMP/SAM/KZI/CTX
/CAZICRO/ATM/SXT
Ec8 R R S S R R S R S R S S S R S S S R AMAMP/KZICTX/ICRO
IATM/IGM/SXT
Ec9 R R | S R R S R S R S S S R S S S R AM/AMP/KZ/CTX/CRO
IATM/GM/SXT
Ec10 R R S S R R S R S S S S S R S s |1 R AM/AMP/KZ/CTX/CRO
IGM/SXT
Ecll R R | S R R S R S S S S S R R S S R AM/AMP/KZ/CTX/ICRO
IGMICIP/SXT
Ec12 R R | S R R S R S R S S S R R s 1 S AM/AMP/KZ/CTX/CRO
IATM/GM/CIP
Ec13 R R S S R R S R S R S S S R R S S R AM/AMP/KZ/CTX/ICRO
IATM/GMICIP/SXT
Ec14 R R S S R R S R S R S S S R R S S S AMAMP/KZICTXICRO
IATM/GM/CIP
Ecl5 R R S S R R S R S R S S S S | S S R AM/AMP/KZ/CTX/ICRO
IATM/SXT
Ec16 R R | S R R R R R R S S S R R S S R AMAMPIKZICTXICAZI
CRO/FEP/ATM/IGM/CI
P/ISXT
Ec17 R R R | R R R R R R S S S S R s | R AM/AMP/SAM/KZI/CTX
/CAZ/CROIFEP/ATM/
CIP/SXT
Ec18 R R R S R R R R R R S S S R R S S R AM/AMP/SAM/KZ/CTX
/CAZ/CROIFEP/ATM/
GMI/CIP/SXT
Ec19 R R R S R R R R R R S S S S R S | R AM/AMP/SAM/KZ/CTX
ICAZICROIFEP/ATM/
CIP/SXT
Ec20 R R R | R R R R R R S S S | S S | R AM/AMP/SAM/KZICTX
ICAZICROIFEP/ATMIS
XT
Ec21 R R R S R R S R S R S S S R S S S R AM/AMP/SAM/KZICTX
/CRO/ATM/GM/SXT
Ec22 R R | S R R R R R R S S S S R S S R AM/AMP/KZ/CTXICAZ/
CRO/FEP/ATMICIP/S
XT
Total
R 22 22 6 0 22 22 7 22 6 19 0 0 0 1 1 0 0 1
6 5 7
! 0 0 7 2 0 0 0 0 0 0 o 0 o0 1 2 0 6 0
s o o0 9 20 o0 0 15 0 16 3 2 2 2 5 5 2 1 5
2 2 2 2 6

(Amoxicillin = AM; Ampicillin = AMP; Ampicillin/sulbactam = SAM; Piperacillin/Tazobactam = TZP; Cefazolin = KZ; Cefotaxime = CTX; Ceftazidime = CAZ,
Ceftriaxone = CRO; Cefepime = FEP; Aztreonam = ATM; Ertapenem = ERT; meropenem = MEM; amikacin = AK; gentamicin = GM; ciprofloxacin = CIP;
tigecycline = TC; nitrofurantoin = NFT; trimethoprim/sulfamethoxazole = SXT; R = Resistance; | = Intermediate; S = Susceptible)

Table 2. Multidrug resistance pattern of ESBL-producing E.coli isolate

Sample Beta Aminoglycoside Quinolones Tetracycline Nitrofuran Sulfonamide MDR Multidrug
code lactam potential Resistance Pattern
Ecl R R R S S S MDR BL/AG/Q
Ec2 R R R S S R MDR BL/AG/Q/SP
Ec3 R R R S S R MDR BL/AG/Q/SP
Ec4 R R R S | S MDR BL/AG/Q
Ec5 R R R S S R MDR BL/AG/QSP
Ec6 R R R S S S MDR BL/AG/Q/NF/SP
Ec7 R S | S S R NEGATIF BL/SP
Ec8 R R S S S R MDR BL/AG/SP
Ec9 R R S S S R MDR BL/AG/SP
Ec10 R R S S | R MDR BL/AG/SP
Ecl1l R R R S S R MDR BL/AG/Q/SP
Ec12 R R R S | S MDR BL/AG/Q
Ec13 R R R S S R MDR BL/AG/Q/SP
Ecl14 R R R S S S MDR BL/AG/Q
Ec15 R S | S S R NEGATIF BL/SP
Ec16 R R R S S R MDR BL/AG/Q/SP
Ecl17 R S R S | R MDR BL/AG/Q/SP
Ec18 R R R S S R MDR BL/AG/Q/SP
Ec19 R S R S | R MDR BL/AG/Q/SP
Ec20 R | S S | R NEGATIF BL/SP
Ec21 R R S S S R MDR BL/AG/SP
Ec22 R S R S S R MDR BL/AG/Q/SP

(Beta laktam = BL; Aminoglycoside = AG; Quinolones = Q; Tetracycline = TC; Nitrofuran = NF; Sulfonamide potensial = SP; R = Resistance; | = Intermediate;

S = Susceptible).
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during the existence of infectious disease at the
farm. The different resistance pattern arises due
to the varied antibiotic combinations used by
farmers, as stated by Bywater et al. (2014) in
which various type of antibiotics, geographic
conditions, and production system are factors
causing the different resistance pattern.

Conclusion
The highest antibiotic resistance of ESBL-

producing E.coli was observed on amoxicillin,
ampicillin, cefazolin, cefotaxime, and ceftriaxone

(100%). Ertapenem and mempenem from
carbapenem antibiotic class, and amikacin
(aminoglycoside class), and tigecycline

(tetracycline class) still display high sensitivity
(100%). The most resistance pattern found in this
study was AM/AMP/KZ/CTX/CRO/ATM/GM/CIP
(22.73%), and
AM/AMP/KZ/CTX/ICRO/ATM/GM/CIP/SXT
(18.2%). The result of multi class antibiotic
resistance exhibits 86.36% are multidrug resistant,
with the highest multidrug resistance occurred in
BL/AG/Q/SP (50%).
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