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RINGKASAN 
 
 

DETEKSI GEN mecA PENYANDI METHICILLIN RESISTANT Staphylococcus 
aureus (MRSA) DAN GEN TOXIC SHOCK SYNDROME TOXIN-1 (tst) DARI 

ISOLAT MRSA PADA KUCING DI KOTA SURABAYA 
 
 

Minat masyarakat terutama di perkotaan untuk memiliki hewan peliharaan 

terutama kucing meningkat pesat sehingga menjadi sebuah gaya hidup dan bagian 

dari keluarga yang tidak terpisahkan. Frekuensi kontak erat yang tinggi antara kucing 

dengan pemilik ini membuat peluang transmisi S. aureus dari hewan ke manusia 

maupun sebaliknya semakin besar. S. aureus merupakan flora normal yang berada 

pada hidung kucing selain itu juga merupakan pathogen opportunistik yang berperan 

penting bagi kesehatan manusia maupun hewan. Methicillin Resistant S. aureus 
(MRSA) merupakan strain baru dari S. aureus yang resisten terhadap beberapa 

antibiotik. MRSA juga berpotensi memiliki faktor virulensi salah satunya adalah 

produksi toksin Toxic Shock Syndrom Toxin-1 (TSST-1) yang disandi oleh gen tst 
menjadi penyebab Toxic Shock Syndrom (TSS) dengan gejala klinis demam, 
hipertensi, diare, kegagalan multi organ hingga berujung kematian.  

Data mengenai recording penggunaan antibiotik terutama hewan peliharaan 

masih minim sedangkan kasus resistensi antibiotika semakin meningkat, sehingga 

diperlukan adanya informasi mengenai profil antibiotik pada hewan peliharaan 

khususnya kucing untuk meningkatkan effesiensi dan efektivitas pengobatan 

antibotika yang rasional serta mencegah adanya kasus resistensi berkelanjutan. 

Deteksi molekuler atau genotyping diperlukan untuk memberi informasi mengenai 

keberadaan gen tst penyandi Toxic Shock Syndrome Toxin-1 (TSST-1) dan gen mecA 
penyandi MRSA, ditinjau dari faktor resiko sebagai ancaman baru pada public health 
jika terdeteksi gen mecA dan gen tst maka menjadikan metode molekuler sangat 

penting untuk dilakukan.  

Berdasarkan latar belakang tersebut penelitian ini bertujuan untuk mengetahui 

adanya gen mecA dan gen tst pada isolat MRSA serta memberikan gambaran profil 

resistensi antibiotik pada kucing. Pada penelitian ini ditemukan sebanyak 18 isolat 

S.aureus dari 150 sampel swab nasal pada kucing di kota Surabaya, sebanyak 11,1% 

resisten terhadap tetracycline dan 5,55% resisten terhadap erythromycin pada wilayah 

Surabaya Barat, pada wilayah Surabaya pusat dan Surabaya utara tidak ditemukan 

adanya isolat S.aureus yang resisten terhadap kelima disk antibiotik yang diujikan, 

lalu untuk wilayah Surabaya Selatan ditemukan 44,4% resisten terhadap tetracycline, 

38.8 % resisten terhadap erythromycin, 22,2% resisten terhadap chloramphenicol, 
cefoxitin, dan ciprofloxacin kemudian ditemukan 4 isolat MRSA menunjukkan positif 

pada uji konfirmasi MRSA secara fenotipik menggunakan Oxacillin resistance 
screen agar (ORSA) kemudian dilanjutkan secara genotipik menggunakan metode 
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polymerase chain reaction (PCR) untuk mendeteksi gen mecA dengan hasil terdapat 

4 isolat MRSA positif pada 310 bp.  

Seluruh isolat MRSA dilanjutkan dengan deteksi molekuler gen tst dan didapati 

adanya 1 isolat MRSA yang memiliki gen tst penyandi TSST-1, dimana seluruh isolat 

MRSA tersebut bersifat multidrug resistant (MDR).  

Hasil deteksi penemuan gen mecA dan gen tst dari isolate MRSA yang 

bersifat MDR pada penelitian ini menunjukkan potensi resiko penularan dari hewan 

ke manusia maupun sebaliknya yang sukar untuk diobati akibat dari penggunaan 

antibiotik yang irasional serta sanitasi yang buruk. Studi ini juga menunjukkan kucing 

yang sehat maupun yang sakit memiliki potensi yang sama sebagai pembawa MRSA. 

Setiap wilayah pengambilan sampel memiliki pola resistensi antibiotik yang berbeda. 

Pencegahan, pengawasan, dan pengendalian infeksi serta public awareness 

diperlukan untuk membatasi dampak negatif dari infeksi MRSA dan TSST-1 pada 

kucing. 
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SUMMARY 
 
 

Identification of mecA gene encoded Methicillin Resistant Staphylococcus aureus 
(MRSA) and Toxic Shock Syndrome Toxin-1 gene (tst) from MRSA isolates in 

Cats in Surabaya City 
 
 

Public interest in urban areas to have pets, especially cats are increasing 

rapidly so that it becomes a lifestyle and an inseparable part of the family. The high 

frequency of close contact between cats and their owners makes the chances of 

transmitting S. aureus from animals to humans or vice versa. S. aureus is a normal 

flora in the cat's nose but it is also an opportunistic pathogen that plays an important 

role in human and animal health. Methicillin Resistant  S. aureus (MRSA) is a strain    

of S. aureus that is resistant to several antibiotics. MRSA also has the potential to 

have virulence factors, one of which is the production of the toxin Toxic Shock 

Syndrome Toxin-1 (TSST-1) which is encoded by the tst causes Toxic Shock 

Syndrome (TSS) with clinical symptoms of fever, hypertension, diarrhea, multiple 

organ dysfunction leading to death. 

Recording data on antibiotics usage especially in pets   are   still limited, while 

cases of antibiotic resistance are increasing, so it is necessary to provide information 

on antibiotic profiles in pets to increase the efficiency and effectiveness of rational 

antibiotic treatment and prevent cases of ongoing resistance. Molecular detection or 

genotyping is needed to provide information regarding the presence of the tst 

encoding Toxic Shock Syndrome Toxin-1 (TSST-1) and the mecA gene encoding 

MRSA, in terms of risk factors as a new threat to public health if the mecA gene and 

tst gene are detected,  molecular detection is essential to do.  

Based on this background, this study aims to determine the presence of the 

mecA gene and tst gene from MRSA isolates and to provide an overview of antibiotic 

resistance profiles in cats. In this study, 18 isolates of S. aureus from 150 nasal swab 

samples in cats in the city of Surabaya, 11.1% were resistant to tetracycline and 

5.55% were resistant to erythromycin in the West Surabaya area. There were no 

S.aureus isolates resistant to all five antibiotic discs at central Surabaya and northern 

Surabaya areas. South Surabaya area 44.4% were found resistant to tetracycline, 

38.8% were resistant to erythromycin and 22.2% were resistant to chloramphenicol, 

cefoxitin, and ciprofloxacin. It can be concluded that 4 MRSA isolates were found 

that confirmed positive in the phenotypic MRSA confirmation test using Oxacillin 

resistance screen agar (ORSA) then followed by genotyping using the polymerase 

chain reaction (PCR) method to detect the mecA gene with the result that there were 4 

positive MRSA isolates in 310 bp. All MRSA isolates were continued with molecular 
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detection of the tst gene and 1 MRSA isolate was found to have the tst gene encoding 

TSST-1, where all of the MRSA isolates were Multidrug Resistant (MDR).  

The results of the detection of the mecA gene and the tst gene from MRSA 

isolates that are MDR in this study indicate the potential risk of transmission from 

animals to humans and vice versa. It must be difficult to treat due to the irrational   

use of antibiotics and poor sanitation. The study also showed that both healthy and 

diseased cats had the same potential as MRSA carriers. Each sampling area has a 

different pattern of antibiotic resistance. Prevention, surveillance, and infection 

control as well as public awareness are needed to limit the negative impact of MRSA 

and TSST-1 infections in cats. 
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IDENTIFICATION OF mecA GENE ENCODED METHICILLLIN 
RESISTANT Staphylococcus aureus (MRSA) AND TOXIC SHOCK 

SYNDROME TOXIN-1 GENE (tst) FROM MRSA ISOLATES 
IN CATS AT SURABAYA CITY 

 

 

Daniah Ashri Afnani 

 

 

 

ABSTRACT 
 

Methicillin Resistant Staphylococcus aureus (MRSA) is the name given to 

Staphylococcus aureus that has multidrug-resistance (MDR) characteristics and is 

resistant to β-lactam drugs. Companion animals have been mentioned as potential 

MRSA reservoirs more frequent than other livestocks. This study aimed to identify 

antibiotic profile, and to detect mecA gene that encoded MRSA strains and tst gene 

that encrypted Toxic Shock Syndrome Toxin-1 (TSST-1) from MRSA isolates. A 

total of 150 nasal swab cats were taken from several clinics and veterinary hospital at 

Surabaya. Samples were swabbed using Amies Medium Transport then identified 

using microbiological standard method. Kirby-Bauer diffusion method was 

performed for S. aureus antibiotic resistance profile on five different antibiotic discs. 

As a confirmatory test for MRSA, S. aureus isolates that were resistant to cefoxitin 

continued to grow on Oxacillin Resistance Screening Agar (ORSA) as phenotypic 

test, then for genotypic test used PCR. The findings of the identification and isolation 

process revealed 18 (12%) S. aureus isolates. The antibiotic resistance test revealed 3 

(16.6%) MDR of S. aureus isolates and 4 (22.2%) MDR of MRSA isolates confirmed 

with ORSA positive, then the PCR results were 4 of MRSA isolates positive for 

mecA gene and 1 (5.5%) of MRSA isolate was positive tst gene (tst). It has been 

discovered that there are four MDR and MRSA isolates, one of the MRSA isolates 

detected tst gene. It could be used as an indicator of irrational usage antibiotics and it 

explained that cats could be source of infection to public health. 

. 

Keywords: Methicillin resistant Staphylococcus aureus, Staphylocccus aureus, 

TSST-1, mecA, public health. 
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SINGKATAN DAN ARTI LAMBANG 
 

 

AMR  = Antimicrobial Resistance 

CA-MRSA = Community Acquired Methicillin resistant Staphylococcus aureus 

CPS  = Coagulase Positive Staphylococcus 

CoNS  = Coagulase Negative Staphylococcus 

DNA  = Deoxyribonucleic acid 

FAO  = Food and Agricultural Organization 

HA-MRSA = Hospital-Acquired Methicillin resistant Staphylococcus aureus 

MDR  = Multidrug resistance 

mecA  = Gen mecA 

MRSA  = Methicillin Resistant Staphylococcus aureus 

MSA  = Mannitol Salt Agar 

ORSA  = Oxacillin Resistant Screening Agar 

PCR  = Polymerase Chain Reaction 

PBP2a  = Penicillin Binding Protein 2a 

pH  = Power of Hydrogen 

SCCmec = Staphylococcal cassete chromosome mec 

SEs  = Staphylococcus aureus enterotoxin 

TSS  = Toxic Shock Syndrome 

TSST-1 = Toxic Shock Syndrome Toxin-1 

tst  = Gen tst 

WHO  = World Health Organization 

  

 

 

 


