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RINGKASAN

POLA DISTRIBUSI Enterobacteriaceae PENGHASIL ESBL (EXTENDED
SPECTRUM p-LACTAMASE) PADA BAKTERI FLORA USUS SAPI
PERAH DAN PENDUDUK SEKITARNYA DI AREA RURAL DI
KABUPATEN PASURUAN

Agusta Reny Soekoyo

Penggunaan antibiotik sebagai penunjang pertumbuhan di bidang peternakan
merupakan faktor risiko kejadian bakteri gram negatif penghasil ESBL (Dandachi
et al., 2018). Enterobacteriaceae penghasil ESBL diidentifikasi sebagai penyebab
penyakit mastitis pada sapi perah sejak tahun 2000 (Dahms et al., 2015). Area
rural dengan potensi ekonomi di sektor peternakan merupakan area yang berisiko
terhadap penyebaran E-ESBL. Data mengenai pola distribusi E-ESBL di area
rural di Indonesia khususnya pada populasi hewan ternak dan penduduk masih
sangat terbatas.

Penelitian bertujuan mengidentifikasi dan menganalisis pola distribusi dan
faktor risiko Enterobacteriaceae penghasil ESBL pada bakteri flora usus sapi
perah dan penduduk sekitarnya di area rural di Kabupaten Pasuruan. Design
penelitian berupa cross sectional dengan metode sampling : proporsional random
sampling. Lokasi penelitian di Desa Kalipucang, Kabupaten Pasuruan. Sampel
berjumlah 204 (102 kluster), terdiri dari 102 swab feses sapi perah dan 102 swab
feses penduduk yang memiliki kontak erat/peternak. Pengambilan sampel
menggunakan media transport Amies (Deltalab, Spanyol). Bakteri dari swab feses
diisolasi pada media selektif MacConkey yang ditambahkan cefotaxime 2 mg/L.
Isolat yang tumbuh dikonfirmasi sebagai penghasil ESBL dengan metode
modified double disk test (M-DDST). Antibiotik yang digunakan : amoxicillin-
asam clavulanat 30 ug, cefotaxime 30 ug, ceftazidime 30 ug, ceftriaxone 30 ug,
dan aztreonam 30 ug dengan jarak 15 mm.

Identifikasi Enterobacteriaceae penghasil ESBL dengan uji biokimia : uji
Triple Sugar Iron (TSI), uji indol, uji Methyl Red (MR), uji Voges Proskauer
(VP), uji urease, and uji motilitas. Konfirmasi genotip menggunakan metode
polymerase chain reaction (PCR) dengan primer spesifik : blacrx-m, blasyy, dan
blateym. Analisis statistik menggunakan program SPSS versi 22. Uji Chi square
atau Fisher exact untuk membandingkan distibusi jenis bakteri dan genotip
Enterobacteriaceae penghasil ESBL serta mengidentifikasi faktor risiko.

Dari 102 sampel swab feses sapi perah diidentifikasi bakteri penghasil ESBL
sebesar 13.7%. Distribusi Enterobacteriaceae penghasil ESBL sebesar 50%. Jenis
bakteri Enterobacteriaceae penghasil ESBL pada sapi perah: Escherichia coli
(85.7%), dan Enterobacter spp (14.3%). Dari 102 sampel swab feses peternak
diidentifikasi ~ bakteri  penghasil ESBL  sebesar 34.3%.  Distribusi
Enterobacteriaceae  penghasil ESBL  sebesar 97.1%. Jenis  bakteri
Enterobacteriaceae penghasil ESBL pada peternak : Escherichia coli (82.4%),
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dan Enterobacter spp (8.8%), Klebsiella pneumoniae (5.9%), dan Klebsiella
oxytoca (2.9%). Tidak ada perbedaan signifikan antara distribusi jenis bakteri
Enterobacteriaceae penghasil ESBL di sapi perah dan di peternak.

Enterobacteriaceae penghasil ESBL pada sapi perah diidentifikasi memiliki
blactx-m sebesar 85.7% dan unidentified gene sebesar 14.3% sedang pada
petemak diidentifikasi : blaCTX_M (76.5%), blaSHv (8.8%), dan blaTEM (44.1%),
kombinasi blacrx.m dan blatem (23.5%), dan kombinasi blacrxm, blasny, dan
blatem (2.9%). Ada perbedaan signifikan antara distribusi blatem pada sapi perah
dan pada peternak (p = 0,035). Unidentified gene merupakan gen yang tidak
terdeteksi dengan primer pada penelitian.

Penggunaan antibiotik diidentifikasi sebagai faktor risiko kolonisasi bakteri
penghasil ESBL pada peternak (p = 0,007) sedang pada sapi perah faktor risiko
tidak teridentifikasi. Keterbatasan penelitian tidak dapat mengindentifikasi gen
pada satu (1) isolat Enterobacteriaceae penghasil ESBL, faktor risiko pada sapi
perah, dan penyebaran Enterobacteriaceae penghasil ESBL antara sapi perah dan
peternak

Xi
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SUMMARY

DISTRIBUTION PATTERN OF ESBL (EXTENDED SPECTRUM [-
LACTAMASE) PRODUCING Enterobacteriaceae IN GUT FLORA
BACTERIAL OF DAIRY COWS AND PEOPLE SURROUNDING

IN RURAL AREA IN PASURUAN DISTRICTS

Agusta Reny Soekoyo

Unappropriate use of antibiotic as growth promotion in veterinary suspected
as risk factor of ESBL producing Gram negatif bacteria (Dandachi et al., 2018).
ESBL producing Enterobacteriaceae was identified caused mastitis in dairy cow
since 2000 (Dahms et al., 2015). Rural area with farms as major ecomonic source
has become risk of the spread of the ESBL producing Enterobacteriaceae. Data
on ESBL producing Enterobacteriaceae in rural areas in Indonesia, especially in
rural resident and livestock are very limited.

The aim of the study is to identified and analized distribution pattern and rsik
factor of ESBL producing Enterobacteriaceae in gut flora bacterial of dairy cows
and people surrounding in rural area in Pasuruan district. This study has
conducted cross sectional design and proporsional random sampling method. The
study performed at Kalipucang village. 204 collected samples consist of 102
cluster : 102 fecal swab of dairy cows and 102 fecal swab of people who has close
contact with dairy cows/farmers. Fecal swab taken using Amies transport medium
(Deltalab, Spanyol). Bacteria from fecal swab isolated on MacConkey agar
supplemented with 2 mg/L cefotaxime. Confirmation of the ESBL production,
modified double disk test (M-DDST) were performed using five (5) antibiotic
disk : amoxicillin-clavulanat acid 30 ug, cefotaxime 30 ug, ceftazidime 30 ug,
ceftriaxone 30 ug, and aztreonam 30 ug which placed within 15 mm of distance
from edge to edge.

Identification of ESBL producing Enterobacteriaceae species using
biochemical test : Triple Sugar Iron (TSI) test, Indol test, Methyl Red (MR) test,
Voges Proskauer (VP) test, Urease test, and Motility test. Polymerase chain
reaction (PCR) method used to identify the genotype of ESBL producing
Enterobacteriaceae with specific primer : blacrx-m, blasnv, and blatpm. Result
was analized using IBM SPSS Statistic 22 version. Comporison of distribution
pattern of ESBL producing Enterobacteriaceae in dairy cows and farmer and to
identify rsik factor using Chi square or Fisher exact test.

ESBL producing bacteria were found at 14 of 102 dairy cows fecal swab
(13.7%). Distribution of ESBL producing Enterobacteriaceae were 50%. Among
7 ESBL isolates in dairy cows, 85.7% were identified as Escherichia coli and
14.3% was identified as Enterobacter spp. 35 out of 102 dairy cows fecal swab
were found as ESBL producers (34.3%). Distribution of ESBL producing
Enterobacteriaceae were 97.1%. Among 34 ESBL isolates in farmer, 82.4% were

xii
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identified as Escherichia coli, 8.8% as Enterobacter spp, 5.9% as Klebsiella
pneumoniae, and 2.9% as Klebsiella oxytoca. There was no significant difference
in the distribution of ESBL producing Enterobacteriaceae in dairy cows and
farmers.

At dairy cows, 6 of ESBL isolates found harboured blactx.m (85.7%) and one
(1) isolate harboured unidentified gene (14.3%). At farmer, 76.5% found
harboured blacrx.m, 8.8% harboured blasyy, 44.1% harboured blatem, 23.5%
combination of blaCTX_M and blaTEM, and 2.9% combination of blaCTX_M, blaSHv,
and blargym. There are significant differences in the distribution of blargy in dairy
cows and farmer (p = 0,035). Unidentified gene is undetectable gene with specific
primer used on study.

Use of antibiotic was identified as risk factor for colonization of ESBL
producing bacteria in farmers (p = 0,007) whereas in dairy cows it couldn’t
identified. The limitation of this study was could not identify genes in one (1) of
ESBL Enterobacteriaceae isolate, risk factor in dairy cows, and transmission of
ESBL producing Enterobacteriaceae between dairy cows and farmer

xiii
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