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Abstract. Leptospirosis is a zoonotic disease caused by bacteria from the genus
Leptospira. Leptospira bacteria can infect rats, dogs, cats, raccoons, cattle, horses,
and other mammals. The main reservoir of leptospirosis in Indonesia is rats.
Indonesia is a country with a high risk of developing leptospirosis, considering the
occurrence of flooding and the presence of stagnant water, and poor drainage and
sanitation conditions in several residential areas. This study aims to detect Lep-
tospira spp. bacteria in kidney tissues of rats in the Ciomas Sub-district, Bogor
District, West Java. This study was a descriptive-analytic study with a cross-
sectional design. Its survey was conducted in Batu City Village, Mekarjaya, and
Parakan, Ciomas Sub-district. The rats caught were counted for density, identi-
fied the species, and taken kidney samples to be examined for the presence of
Leptospira using the Real-Time Polymerase Chain Reaction (RT-PCR) method.
The density of rats in this study, which was based on the success of catching
rats in Parakan Village, was 26%, Mekarjaya 17.3%, and Kota Batu 15.3%. The
total number of rats caught was 88. The rat species caught were Rattus tanezumi
(54.5%), Bandicota indica (21.6%), Rattus norvegicus (20.5%) and Mus mus-
culus (3.4%). The results of the PCR test found that 22 out of 88 rat samples
were positive for Leptospira. All species caught were positive for Leptospira with
the following percentages, Bandicota indica (50%), Rattus norvegicus (27.3%),
Rattus tanezumi (18.2%), and Mus musculus (4.5%). Leptospira bacteria were
successfully detected in rat kidneys using the RT- PCR method. The public can
increase their awareness by keeping the environment clean in an effort to prevent
leptospirosis transmission.
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1 Introduction

Leptospirosis is a bacterial disease that affects both humans and animals [1]. The sources
of infection in humans are usually due to direct or direct contact through water, plants,
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or soil contaminated with the urine of infected animals or consuming food contaminated
with Leptospira bacteria. It occurs worldwide but is especially present in tropical and
subtropical areas that experience heavy rainfall [2, 3].

Leptospira bacteria can infect approximately 160 species ofmammals, including rats,
pigs, cats, dogs, raccoons, cattle, horses, and other mammals [4]. The main reservoirs of
Leptospirosis, rodents or rats, are most commonly found [5]. The species of rat reported
as carriers of leptospira bacteria are Rattus norvegicus, Rattus diardii, R. bartelsi, R.
argentiventer and R. tanezumi [3, 6].

Indonesia is a country with a high risk of developing leptospirosis, considering
the occurrence of flooding and the presence of stagnant water, and poor drainage and
sanitation conditions in several residential areas. In 2019, 920 leptospirosis cases were
reported in Indonesia, with 122 deaths caused by the disease. The cases have been
reported in nine provinces (DKI Jakarta, Banten,West Java, Central Java, DIYogyakarta,
East Java, Maluku, South Sulawesi, and North Kalimantan). In 2020, leptospirosis cases
were reported from eight provinces: East Java, Central Java, West Java, DKI Jakarta,
DI Yogyakarta, Banten, North Kalimantan, and South Sulawesi. In 2021, leptospirosis
cases were reported from eight provinces: Central Java, East Java, Yogyakarta, Banten,
DKI Jakarta, North Kalimantan, West Java, and East Kalimantan [7].

Nationally, leptospirosis cases in Indonesia in 2020 were 906 cases. During the
last ten years since 2011, there has been a tendency to increase cases of Leptospirosis,
especially in the last three years. In 2020, the highest Case Fatality Rate (CFR) occurred
in West Java Province (16.4%). West Java Province experienced a significant increase
in cases from 2 cases to 32 cases in 2019 and increased again to 55 cases in 2020 [7].

Bogor Regency is one of the areas inWest Java with the most cases of Leptospirosis.
Based on data from the Bogor District Health Office, it was recorded that in 2018 there
were 2 cases in Jonggol District, 2019, there were 3 cases with 1 case died in Klapa
Nunggal District, 2020, there was 1 case in Bojong Kulur District, and in February 2021
there was the latest case in the village Batu City, Ciomas District [8]. The existence of a
new case in a sub-district is an extraordinary event (KLB), so it is necessary to investigate
risk factors from human, environmental, and reservoir factors. A faster molecular-based
identification method for Leptospira bacteria with high sensitivity and specificity has
been successfully developed. One of these methods is the Polymerase Chain Reaction
(PCR) using the 16S rRNA gene target (16S ribosomal Ribonucleic acid/Ribonucleic
acid encoding the 16S ribosome and the LipL32 gene). Pathogen-specific Leptospira can
be detected using genes such as LipL32, Liga, or ligB [9]. Our objective was to detect
Leptospira spp. Bacteria in kidney tissues of rats Batu City, Mekarjaya and Parakan,
Ciomas Sub-district, Bogor District, East Java.

2 Materials and Methods

2.1 Study Design

This research is a survey activity conducted by the Jakarta Institute of Environmental
Health Engineering and Disease Control – Jakarta, Indonesia, with a cross-sectional
design study to detect Leptospira spp. Bacteria in kidney tissues of rats in Kota Batu
Village,Mekarjaya and Parakan, Ciomas Sub-district, BogorDistrict in September 2021.
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The trap was installed in 75 houses. The rats caught were counted for density, identified
the species, and taken kidney samples to be examined for the presence of Leptospira
using the real-time polymerase chain reaction method.

Study Sites
The study sites were in Batu City, Mekarjaya and Parakan, Ciomas Sub-district, Bogor
District, East Java.

Population and Sample
The populations of the study were all rats who lived at Kota Batu Village, Mekarjaya
and Parakan, Ciomas Sub-district, Bogor District in East Java. We installed 150 traps
in 75 houses on location. Every house is installed with two traps, inside and outside of
the house. The caught rats were into a cloth bag and then brought into field laboratories
for identification, and kidney samples were taken to be examined for the presence of
Leptospira using the real-time polymerase chain reaction.

2.2 Laboratory Testing

TheRats caughtwere anesthetizedwithXylazine andKetamineHCL.The kidney sample
from 88 rats was collected from Kota Batu Village, Mekarjaya, and Parakan, Ciomas.
The DNA isolation procedures followed themanual procedure fromQIAampDNAMini
and Blood Mini Handbook [10]. The protocol was applied; it consists of ATL buffer,
proteinaseK+,AL buffer, and absolute ethanol to ensure complete tissue lysis. Hereafter,
DNA extraction took place according to themanufacturer’s protocol. The extractedDNA
samples were stored at − 20 °C. And then tested by real-time quantitative polymerase
chain reaction (RT-qPCR).

This protocol is for use with the QuantiNova Probe RT-PCRKit. Procedure: Thaw 2x
QuantiNova Probe RT-PCRMaster Mix, QuantiNova Yellow Template Dilution Buffer,
template DNA, primers, probes, and RNase-Free Water. Mix the reaction thoroughly
and dispense appropriate volumes into PCR tubes or wells of a PCR plate. Add template
DNA to the individual PCR tubes or wells containing the reaction mix. Program the
real-time cycler according to the program outlined in Table 1. Place the PCR tubes or
plates in the real-time cycler and start the cycling program [11]. Using this approach
the forward primer, LipL32F: 5′-AGA GGT CTT TAC AGA ATT TCT TTC ACT ACC
T-3′, reverse primer, LipL32R: 5′-TGG GAA AAG CAG ACC AAC AGA-3′ [12].

The real-time quantitative polymerase chain reaction (RT-qPCR) procedures fol-
lowed the manual procedures from Quanti Nova Probe RT-PCR [11]. Program the
real-time cycler according to the program outlined in Table 1.

3 Results

3.1 The Density of Rats

Based on research conducted in Batu City Village, Mekarjaya, and Parakan, the results
of success trap calculations in the three villages were more than 1%. The highest success
trap calculation in Parakan Village (26%) was followed byMekarjaya Village (17%) and
Batu City Village (15%). The least number of rats obtained in Batu City Village was 23
(15%) (Table 2).
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Table 1. Program the real-time cycler

Step Time Temperature

Reverse transcription 10 min 45 °C

PCR initial activation step 2 min 95 °C

Two-step cycling:

Denaturation 5 s 95 °C

Combined annealing/extension 5 s 60 °C

Number of Cycle 40

Table 2. Success trap based on the location of the study

Village The number of traps
installed

Number of days of
arrest

Number of rats
caught

Success trap
(%)

Batu City 50 3 23 15

Mekarjaya 50 3 26 17

Parakan 50 3 39 26

Table 3. Species of the rats captured in Kota Batu Village, Mekarjaya and Parakan, Ciomas
Sub-district, Bogor District.

Village Species of the rats Total

R. tanezumi R. norvegicus B. indica M. musculus
∑

%
∑

%
∑

%
∑

%
∑

%

Kota Batu 16 69,6 6 26,1 1 4,3 0 0 23 100

Mekarjaya 15 57,7 6 23,1 5 19,2 0 0 26 100

Parakan 17 43,6 6 15,4 13 33,3 3 7,7 39 100

Total 48 54,5 18 20,5 19 21,6 3 3,4 88 100

3.2 Identification the Species

To determine the species with the measurement morphology of rat body, questionnaire,
and identification using the rat identification key. The meaning scale is nominal. The
species rats were R. tanezumi, R. norvegicus, Bandicota indica andMus musculus. The
rat species caught were R. tanezumi as many as 48 (54.5%), R. norvegicus as many as
18 (20.5%), B. indica as many as 19 (21.6%), and Mus musculus as many as 3 (3.4%)
(Table 3).
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Table 4. Prevalence of Leptospira infection

Species of the rats Leptospira infection Total

Positive Negative
∑

%
∑

%
∑

%

Rattus tanezumi 4 8,3 44 91,7 48 100

Rattus norvegicus 6 33,3 12 66,7 18 100

Bandicota indica 11 57,9 8 42,1 19 100

Mus musculus 1 33,3 2 66,7 3 100

Total 22 25,0 66 75,0 88 100

3.3 Detection of Leptospira spp.

All rats caught in this study were taken by their kidneys to identify Leptospira bacteria
using the Real-Time Polymerase Chain Reaction (RT-PCR) method. The number of rat
kidney samples examined was 88 samples. A total of the 88 kidney samples examined
22 positive samples of Leptospira bacteria (25%). In this study, all species examined
were confirmed to contain Leptospira bacteria (Table 4).

4 Discussion

Themain reservoirs of Leptospirosis are rodents or rats. In Indonesia aremost commonly
found. The success of rat capture is seen from the results of trap success carried out inside
and outside the house [13]. Rat capture success rates describe the relative density of rats
at the survey site [14]. In this study, based on the results of rat capture carried out for
three days with a total of 150 traps, in general, the calculation of trap success in each
region was different.

The highest success trap calculation in Parakan Village (26%) was followed by
Mekarjaya Village (17%) and Batu City Village (15%). This success trap is used as an
estimate of the relative density of rats in an area. An area is said to have a high density
of rats if the success of the capture is more than 7%; this means that the density of rats in
Batu City,Mekarjaya and Parakan, Ciomas Sub-district, Bogor District, East Java is very
high. According to Manyulei et al. 2019, trap success under normal conditions is 7% in
the home habitat and 2% outside the house/garden. This can likely be caused by several
factors, including the availability of feed and drinking rats, both inside and outside
the home environment. The large availability of feed and drinks in the surrounding
environment affects a large number of rat populations [15]. The high success trap is
related to environmental conditions in locations that are not kept clean. The presence of
non-flowing got is a factor that supports the breeding of rats and the nesting place of rats
[20].

The results of the rat capture survey showed that the most commonly obtained rat
species was R. tanezumi. According to research conducted by Priyanto et al., 2020 that
this is reasonable considering that the habitat of R. tanezumi is a settlement and has been
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known to be a type of domestic rat whose distribution follows the existence of residential
areas. It is related to the food source of these rats are foodstuffs commonly consumed
by humans [16].

Based on the species of rats, the results in the present study were similar to Mauron
et al., 2011 investigated the dynamics of the carrier density of rats’ leptospira in highly
endemic areas in New Caledonia. The rats caught near settlements, and the species were
R. tanezumi, R. norvegicus, R. exulans, and M. musculus [17]. In line with research
conducted by Gunawan et al. l, 2019, the caught species of rats were R. tanezumi,
R. argentiventer, R. norvegicus, M. Musculus, Paruromys dominator, Maxomys sp, and
Rattus sp [3].

The examination of Leptospira bacteria in this study was carried out using the real-
time PCRmethod with the primer used Lip32. Molecular Leptospirosis (RT-PCR) exam-
ination provides several advantages compared to conventional PCR, including that it is
easier to do and can save time, reduce the level of contamination, and does not require
post-reaction analysis [8]. The use of PCR tests in the detection of Leptospirosis is more
accurate. Then the use of the Lip32 gene as a primer is able to detect pathogenic lep-
tospira bacteria. But this method has not been able to detect serovar-level leptospira
[18].

In this study, asmany as 99 rat kidney samples were successfully carried out with RT-
PCR examination, with the results of 22 out of 88 positive samples of leptospira bacteria.
Based on the results of the PCR examination, more B. indica rat species were found to
show positive leptospira, followed by R. norvegicus, R. tanezumi, and M. musculus.
This is in line with research conducted by Loan et al. l 2015, and all 275 rats were
investigated by RT-PCR for leptospira. A total of 16 rats tested positive. Bandicota
indica and R. norvegicus rats had the highest prevalence of infection (10.8% and 6.9%,
respectively)) [19]. Transmission of Leptospirosis can occur easily in densely populated
areas, especially if the rat population is dense and accompanied by poor sanitation of the
environment. The success of the arrests is closely related to the dietary habits/household
waste in the area. The presence of scattered litter will become a place where rats forage
and nest [20].

The existence of rats as reservoirs is very important to know in efforts to control and
break the chain of transmission of Leptospirosis [21]. The highest density of rats is in
Parakan Village (26%) due to the existence of a factory/shoe craftsman in the village.
A large number of piles of goods that are not well organized and scattered garbage
make the optimal environment like a shelter for rats. Supported by non-routine waste
transportation facilities that cause piles of waste that become a source of food for rats that
support the survival of rats. The presence of waste in the home environment has a risk of
8.46 times getting Leptospirosis, while the presence of garbage around the house has a
risk of 10.9 times greater getting Leptospirosis compared to the condition where there is
no waste. Open litter conditions have a 16.3 times greater risk of spreading Leptospirosis
[22]. Leptospira bacteria were successfully detected in rat kidneys using the RT- PCR
method. The public can increase their awareness by keeping the environment clean in
an effort to prevent leptospirosis transmission.
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