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Abstract 

 

Leptospirosis is a zoonotic disease that occurs globally. Leptospires are transmitted 

through the urine of infected mice, through injured skin or mucosal invasion. Infection can 

occur through direct contact or through contact with contaminated water or soil. This 

qualitative research uses a combination of epidemiological studies with a case study 

approach. Rat urine metabolism samples will be tested by testing the base pair chain through 

the Polymerase Chain Reaction method for leptospirosis. Electrophoresis results showed 5% 

percent of positive samples with 330 bp. The conclusion of this study, the molecular 

identification of leptospirosis from rat urine using the Polymerase Chain Reaction technique 

are found positive results so prevention is needed to control the distribution of pathogenic 

leptospirosis bacteria. Urban rats (Rattus rattus) in leptospirosis transmission are considered 

as the most important leptospira reservoir, because high population densities of this species 

can cause an increase in the spread of leptospirosis. 
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Introduction 

Globally, leptospirosis is estimated to cause 1.03 million cases and 58,900 deaths each 

year. This estimate places leptospirosis as the main cause of zoonosis. In addition, major 

leptospirosis morbidity and mortality are in the poorest regions of the world and in areas 

where surveillance is not routinely carried out (Costa et al., 2015). Most cases of leptospirosis 

in Southeast Asia occur in Indonesia, Thailand and Sri Lanka (Katulistiwa and Lestari, 2015). 

Rats are the main infectious agent of leptospirosis in Indonesia (Widoyono, 2011). 

The leptospirosis mortality rate in Indonesia reaches 2.5 - 16.5 percent on the year 

(Mulyono et al., 2016). An increase in human disease is associated with a reservoir of small 

mammals, so it is important to look at what current scientific problems in rodent-borne 

diseases and their impact on public health (Meerburg et al., 2009). The most common source 

of human infection throughout the world is mice, although other animals can also be the 

source. Pathogenic leptospires live in the host kidney of rodents and are excreted in the urine 

(Gratz, 2006). 

Wild animals and pets, especially rat and small animals, cows, pigs, and dogs can be 

carriers of leptospirosis (Adler and Pena, 2010). Leptospirosis spreads through contact, 

directly or indirectly, between injured mucosa or human skin and infected animals such as 

rats, dogs, cats, and other home animals (Shieh et al., 2006). Zoonoses in humans and 

animals are barriers to animal husbandry and human health. Humans are infected through 

skin contact or mucous membranes with the urine of infected animals or urine-contaminated 

water or soil (Gratz, 2006). Leptospires enter human circulation through penetration of 
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abrasive skin or mucous membranes (eyes, mouth, nasopharynx, or esophagus) (Amin, 2016; 

Khairiyah, 2016). 

The PCR test is used to detect leptospires in clinical and environmental samples that 

have been reported. This Polymerase Chain Reaction test is sensitive and can distinguish 

between pathogenic and non-pathogenic species, although further research needs to confirm 

this, and has important implications for patient care because the diagnosis can be made earlier 

(Bal et al., 1994; Wagenaar et al., 2000 ). Research on leptospirosis for the Banyuwangi 

region has never been done before, because of this background, we raised a study entitled a 

pathology study to identify molecular leptospirosis pathogens with zoonotic potential in 

urban rats (Rattus Rattus) in Banyuwangi. 

 

Materials and Methods 
Qualitative research by using a case study approach. Determination of place based on 

random sampling with all samples considered homogeneous. The research sample was taken 

from a dense residential and market area in Banyuwangi which will then be continued testing 

the sample at the veterinary microbiology laboratory of Veterinary Medicine Faculty, 

Airlangga University. 

The materials that are used rat samples or urine, reagents and Polymerase Chain 

Reaction kits, and primers. The tools are used animal traps, metabolic cages, and urine 

sample pots. Catching mice using 60 live traps for several days Catching mice is done by 

setting traps starting at 16:00 local time and taken between 06.00-09.00 local time. After the 

sample is obtained, it is then transferred to a metabolic stable to wait for the rat urine samples 

to be collected. 

The urine sample is then tested by Polymerase Chain Reaction method to determine the 

diversity of the characteristics of the base pair obtained with primary leptospirosis. 

Pathogenic specific primers 16 S rRNA Forward 5 'GAG-TCT-GGG-ATA-ACT-TT-3' and 

Reverse 5 'TCA-CAT-CG (CT) -TGC-TTA-TTT-T-3' with target band 330 bp. The Mix 

Master made was incubated at 930C for 1 minute (Initial Denaturation). Furthermore, with a 

cycle of 35 times the master mix was continued incubated at 930C for 1 minute for 

denaturation. Then the mixture was incubated at 480C for 1 minute for annealing, incubated 

at 720C for 10 minutes for final polymerization and continued electrophoresis. 

 

Results and Discussion 
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Figure 1. Polymerase Chain Reaction Electrophoresis Results of rats urine samples (M: DNA 

marker 100 bp, K-: Negative Control, S1: Sample 1, S2: Sample 2, S3: Sample 3, S4: Sample 

4, S5: Sample 5, S6: Samples 6, S7: Sample 7, S8: Sample 8, S9: Sample 9, S10: Sample 10) 

Twenty rats were caught in the Banyuwangi area. From Figure 1 it can be observed that 

from twenty rat urine samples captured in the Banyuwangi area there was a positive S1 

sample (5%) containing pathogenic leptospirosis through Polymerase Chain Reaction 

examination and produced 330 base pairs. 

Banyuwangi is an area in the province of East Java, Indonesia. The climate in this area 

is included in the tropics where there is a dry and rainy season. Flooding has occurred several 

times, with the presence of identified pathogenic Leptospira bacteria as being feared to spread 

to humans or livestock. Several studies have reported that changes in rodent demographics, 

intermediate host populations and environmental factors can change the risk of transmission 

of zoonotic pathogens (Costa et al., 2014a). Most leptospirosis infections in cattle or humans 

are often related to contact with rat urine or urine soil. Many tropical urban areas experience 

epidemics of leptospirosis during periods of high rainfall and floods; outbreaks can occur 

during the winter rainy season (Sarkar et al., 2002). 

Leptospira infections in humans can occur without symptoms, but diseases with 

different severity and clinical signs can occur, ranging from minor illnesses such as influenza 

to more serious illnesses such as liver dysfunction to jaundice, kidney damage, bleeding, and 

high mortality. Further research is needed to examine and link observations obtained from 

positive results from the identification of pathogenic Leptospira bacteria in rat urine with 

human examination as a preventative measure for the spread of disease and control of mice 

(Far, 1995; Farrar, 1995). 

Leptospires can cause systemic infections in mice for seven to nine days but are quickly 

repaired from tissue except in the kidney tubules, bacteria can survive and be released into 

the environment for several months (Holk et al., 2000; Athanazio et al., 2008). Leptospirosis 

occurs in various epidemiologies, but in low socioeconomic areas or areas with high rat 

abundance, the risk of Leptospira transmission is higher (Costa et al., 2014b). A survey of 

zoonotic pathogens conducted in populations of house mice and black rats in Yucatan, 

Mexico shows that reproduction rates of synanthropic rodents are high in low socioeconomic 

areas, which can increase public health risks (Panti-May et al., 2017). 

 

Conclusion  

The conclusion are this research shows the presence of pathogenic leptospira bacteria in 

mice living in the Banyuwangi area, this could be a risk of transmitting leptospirosis to 

humans or livestock related to the environment such as sewers, sewage, etc. In addition, it is 

important to emphasize that leptospirosis can be transmitted by mice to pets and this can be a 

further danger to animal and human health. 
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