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SKRINING POTENSI BERBAGAI MERK DAGANG CIPROFLOXACIN 

TERHADAP ISOLAT ENTEROBACTER AEROGENES 

ASAL AIR LIMBAH PEMUKIMAN 

 

 

RINGKASAN 

Ciprofloxacin adalah antibiotik sintetis golongan fluoroquinolone generasi 

kedua yang bersifat bakterisidal spektrum luas. Obat ini bekerja dengan 

menghambat enzim DNA girase dan topoisomerase IV pada bakteri, sehingga 

proses replikasi, transkripsi, dan reparasi DNA terganggu yang menyebabkan 

kematian sel bakteri. Ciprofloxacin efektif terhadap bakteri Gram negatif seperti 

Escherichia coli, Pseudomonas aeruginosa, Salmonella, Shigella, serta beberapa 

Gram positif seperti Staphylococcus aureus. Di Indonesia, ciprofloxacin tersedia 

dalam bentuk tablet 250 mg dan 500 mg, infus, tetes mata, dan tetes telinga. Indikasi 

utamanya untuk infeksi saluran kemih, infeksi saluran cerna, infeksi saluran napas, 

infeksi kulit, gonore, dan antraks. Dosis lazim dewasa 250–750 mg tiap 12 jam 

tergantung beratnya infeksi. Ciprofloxacin diabsorpsi baik di saluran cerna, kadar 

puncak tercapai dalam 1–2 jam, dan diekskresikan terutama melalui ginjal. 

Meskipun sangat efektif, penggunaan ciprofloxacin yang tidak rasional 

menyebabkan peningkatan resistensi. Mekanisme resistensi utama meliputi mutasi 

pada gen gyrA dan parC di daerah QRDR kromosom, akuisisi gen PMQR seperti 

qnrS dari plasmid, dan overekspresi pompa efluks AcrAB-TolC. Data Jurnal 

Kesehatan Andalas 2022 menunjukkan 38% isolat E. coli dari pasien ISK di Padang 

sudah resisten ciprofloxacin . Penelitian Wibisono et al. 2020 juga menemukan gen 

qnrS pada E. coli ESBL asal ayam broiler, menandakan resistensi telah menyebar 

ke hewan ternak. Selain itu, residu ciprofloxacin terdeteksi pada air limbah rumah 

sakit di Surabaya 0,8–2,3 µg/L, yang mempercepat seleksi galur resisten di 

lingkungan. Efek samping ciprofloxacin meliputi mual, diare, fotosensitivitas, dan 

risiko tendinitis/ruptur tendon. Karena itu, uji kepekaan dengan cakram 

ciprofloxacin 5µg metode Kirby-Bauer wajib dilakukan sebelum terapi sesuai 

standar CLSI M100-2026 untuk mencegah kegagalan pengobatan dan menekan laju 

resistensi. 

 

Kata kunci : Ciprofloxacin , Fluoroquinolone, Escherichia coli, Resistensi 

antibiotik, Gen qnrS, Uji kepekaan, Kirby-Bauer 
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Screening the Potential of Various Ciprofloxacin Commercial Brands Against 

Enterobacter aerogenes Isolates from Residential Wastewater 
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SUMMARY 

Ciprofloxacin is a synthetic antibiotic belonging to the second-generation 

fluoroquinolone class with broad-spectrum bactericidal activity. This drug works 

by inhibiting the bacterial enzymes DNA gyrase and topoisomerase IV, thereby 

disrupting DNA replication, transcription, and repair processes which leads to 

bacterial cell death. Ciprofloxacin is effective against Gram-negative bacteria such 

as Escherichia coli, Pseudomonas aeruginosa, Salmonella, Shigella, as well as some 

Gram-positive bacteria like Staphylococcus aureus. In Indonesia, ciprofloxacin is 

available as 250 mg and 500 mg tablets, infusion, eye drops, and ear drops. Its main 

indications include urinary tract infections, gastrointestinal infections, respiratory 

tract infections, skin infections, gonorrhea, and anthrax. The usual adult dose is 

250–750 mg every 12 hours depending on infection severity. Ciprofloxacin is well 

absorbed from the gastrointestinal tract, reaches peak levels within 1–2 hours, and 

is excreted primarily through the kidneys. Despite its high effectiveness, irrational 

use of ciprofloxacin has led to increased resistance. The main resistance 

mechanisms include mutations in the gyrA and parC genes in the QRDR region of 

the chromosome, acquisition of PMQR genes such as qnrS from plasmids, and 

overexpression of the AcrAB-TolC efflux pump. Data from the Andalas Health 

Journal 2022 showed that 38% of E. coli isolates from UTI patients in Padang were 

already resistant to ciprofloxacin . Research by Wibisono et al. 2020 also found the 

qnrS gene in ESBL-producing E. coli from broiler chickens, indicating resistance 

has spread to livestock. In addition, ciprofloxacin residues were detected in hospital 

wastewater in Surabaya at 0.8–2.3 µg/L, which accelerates the selection of resistant 

strains in the environment. Side effects of ciprofloxacin include nausea, diarrhea, 

photosensitivity, and the risk of tendinitis/tendon rupture. Therefore, susceptibility 

testing using the 5µg ciprofloxacin disk with the Kirby-Bauer method must be 

performed before therapy according to CLSI M100-2026 standards to prevent 

treatment failure and reduce resistance rates. 

 

Keyword : Ciprofloxacin , Fluoroquinolone, Escherichia coli, Antibiotic resistance, 

qnrS gene, Susceptibility testing, Kirby-Bauer. 
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