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ABSTRACT

Background: Extensive attention has been devoted to studies of Trypanosoma lewisi in rodents ever since it became
recognised as a zoonotic pathogen known as atypical human trypanosomiasis. Regrettably, although 7. lewisi infections
of small mammals remain significant public health concerns for humans, there is a lack of comprehensive study in
Indonesia.

Aim: The aim of the study was to detect 7. lewisi from rodents residing in the densely populated residential regions
along the coastal areas of Banyuwangi Sub District.

Methods: A total of 169 rodents were captured across three villages of Kampung Mandar, Lateng and Kepatihan,
using rat single live traps. After being euthanized and identified, the blood samples were collected from each rodent
via cardiac puncture. Subsequently, the samples were subjected to native (direct blood microscopic examination),
microscopic blood smear examination, and molecular analyses utilizing TRYPIS-TRYPIR (623 bp) and LEWI1S-
LEWIR (220 bp).

Results: The results demonstrated that two species of rodents were successfully captured: Rattus norvegicus (65.68%)
and Rattus tanezumi (34.32%). Based on the native and microscopic blood smear examinations, the prevalence of 7.
lewisi across three villages was 23.08% and 24.26% for molecular analysis employing both primers, respectively. The
highest prevalence was found in Kampung Mandar Village (31.18%), followed by Kepatihan (16.67%) and Lateng
Villages (15.71%).

Conclusion: Statistical analysis revealed that 7. lewisi was more prevalent in R. tanezumi compared to R. norvegicus.
In terms of sex, no statistically significant distinction was observed between female and male infected rodents of either
species (p > 0.05), indicating both species can serve as a source of 7. lewisi for humans in the surveyed villages.
Keywords: Banyuwangi, Public health, Tropical disease, Trypanosoma lewisi, Zoonosis.
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Introduction

Rodents are small cosmopolitan and synanthropic
mammals harbouring more than 143 genera of infectious
agents, including 14 viruses, 31 bacteria, 83 parasites,
and 15 fungi. They are found worldwide and there are
2,277 species identified globally (Issae et al., 2023). In
addition to serving as definitive and intermediate hosts
for ectoparasites (vector-borne diseases), these animals
can transmit a wide range of microbial pathogens both
directly and indirectly, including at least 85 zoonotic
pathogens (Hardgrove et al., 2021). Ecologically
speaking, rodents are most likely to harbour pathogens
(Zhang et al., 2022). In terms of one health concept
involving the interconnectedness of humans, animals
and the environment, it is critical to mitigate the
risk associated with rodent reservoirs, especially the
escalating risk of spillover at the expanding human-
animal interface and the potential expansion of host
ranges due to climate change (Kelly et al. 2020). The
presence of rodents in urban environments substantially
influences the potential for zoonotic pathogens to be
transmitted to humans (Azimi et al., 2021; Babyesiza
et al., 2024). Due to their function as carriers and
reservoirs of pathogenic agents in residential areas,
rodents are a significant source of concern for human
health (Griffiths et al., 2022).

Trypanosoma lewisi is a flagellated blood protozoan
parasite in rodents and grouped as obligatory rodent
parasites distributed worldwide (Hong et al., 2017).
Even though this species is considered to be non-
pathogenic to most rodents, it is recognized as a zoonotic
pathogen and human infections, including fatal cases as
reported in Asia and Africa, known as atypical human
trypanosomiasis (Truc et al., 2013; Kumar et al., 2022;
Jain et al., 2023). The vector of transmission for this
parasite is a flea, Xenopsylla cheopis (X. cheopis), that
coexists with rodents. Because fleas can harbor and
develop parasites, they have the potential to disseminate
rapidly throughout an area. Silva et al. (2010) stated
that 7" lewisi can cause sporadic and opportunistic flea-
borne infection in primates, including humans.

Several studies involving 7. lewisi in rodents have
been documented. Rodriguez et al. (2010) reported
that the prevalence of 7. lewisi in Rattus rattus spread
in Italy was greater than Rattus norvegicus by 54%
and 4%, respectively. In Malaysia, Shafiyyah et al.
(2012) presented data that 7. lewisi infected 1.5% of
rats distributed in the traditional market. In addition,
Pumhom et al. (2014) studied the prevalence of T lewisi
in three countries and found various infection rates i.e.
16.7% in Thailand, 9.5% in Camboja and 12.4% in
Myanmar. Likewise, Nguyen et al. (2022) demonstrated
a significant abundance of 7. lewisi in rodents (62.5%)
captured in hospitals, markets, and train stations. All
of the aforementioned investigations demonstrated that
T lewisi can spread in any environment containing
rodents.

Nevertheless, the investigation of 7. lewisi infections
in Indonesia is limited, particularly molecular analysis.
The studies were restricted to some cities only, such
as Malang, South Sulawesi, Banjarnegara, and
Surabaya. In a recent study, Wardhana et al. (2024)
investigated 7. lewisi in rodents captured inside the
house, outside the house and in cattle pens located in
Aceh and Jakarta employing molecular analysis. The
finding revealed that rodents captured inside the house
typically had a higher prevalence compared to those
outside the house. In addition, rodents trapped in the
cattle pens also showed positive 7. lewisi. Those studies
indicated that investigation of the prevalence 7. lewisi
is fundamentally needed to provide a comprehensive
description of rodents that freely carry the pathogen
zoonotic agents and coexist with humans.

Banyuwangi is among the sites of interest to investigate
T. lewisi in Indonesia. Due to its proximity to the shore,
this region possesses an extensive coastline. The
region exhibits significant economic potential due to
its substantial influx of tourists. The coastal regions in
Banyuwangi are predominantly inhabited by individuals
who rely on fishing for their livelihood. Generally, they
have a relatively dense population, but their income
and awareness of healthy living are comparatively low.
Consequently, littoral regions are perceived as densely
populated, typically slum-like communities (Kharisma,
2020; Monica et al., 2023).

The aim of this study was to investigate the prevalence
of T. lewisi in Banyuwangi Sub District based on three
methods, namely direct blood smear, stained thin
blood smear microscopic examination and molecular
analyses with polymerase chain reaction (PCR). The
study employed rodent traps situated in close proximity
to densely populated housing complexes in the coastal
regions of Kampung Mandar, Lateng, and Kepatihan
villages of Banyuwangi Sub District.

Materials and Methods

Sites of trapping and sample size

A total of 169 rodents were captured in Kampung
Mandar, Lateng, and Kepatihan Villages in the
Banyuwangi Sub-District coastal area, consisting
of 93, 70, and 6 samples, respectively. In terms of a
geographical standpoint, Kampung Mandar Village
shares a southern border with Kepatihan Village and a
northern border with Lateng Village (Fig. 1).

The single rat live traps constructed of wire, which had
the following dimensions: length (34 cm), width (20
cm), and height (15 cm), were used to trap rodents.
Rats were captured in May — June 2023. The traps
were installed daily in multiple dwellings situated in
densely populated coastal regions for a duration of
two weeks. The traps are deposited in the afternoon at
approximately 5 p.m. and collected at 7 a.m. Salted fish
or leftover processed foods (e.g., chicken meat) were
utilised as bait in the traps.
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Fig. 1. Locations of sampling: Kampung Mandar, Lateng and Kepatihan Villages located in
the coastal region of Banyuwangi Sub District.

Rodent identification

Rodents were restrained manually by gently grabbing
their neck scruff before euthanasia to ensure safe and
effective administration of intramuscular injection.
The rat is put into an anesthesia tube. Rodents were
euthanized intramuscularly using ketamine and
xylazine. The identification of captured rodents was
based on external morphological attributes, sex and

various anatomical components were measured. The
body weight (BW) of euthanized rodents was determined
using a digital precision weight balance. Additionally,
external morphometric measurements were taken using
a vernier calliper. Five specific external morphometric
parameters were measured, which included head and
body length (HB), tail length (L), hind-foot length
(HF), ear length (E), and skull length (S). A standard
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reference was utilised to compare the measurement
results (Herbreteau ef al., 2011; Ramdani and Prasetyo,
2011; Yuliadi et al., 2016).

Blood collection, direct and stained thin blood smear
microscopic examinations

After being euthanized and identified, blood samples
were collected from each rodent with the cardiac
puncture. Blood samples collected varied based on
rodent size, with small rodents giving 1-2 ml and larger
rodents giving 2-3 ml. The volume was adjusted to
minimalize stress during collection. The blood samples
obtained were pouredinto an Ethylenediaminetetraacetic
acid (EDTA) tube, swiftly shaken, and stored at —20°C
for further analysis (Herbreteau et al., 2011).

The direct microscopic examination was carried out by
taking 3 ml of the fresh blood sample from an EDTA
tube and dropping it on the object glass, subsequently
covering it with a cover glass. The presence of
Trypanosoma spp. was screened ina direct magnification
0f 400 times under a microscope. The presence of the 7.
lewisi protozoa with the trypomastigote shape indicated
a positive sample. This transparent protozoon causes
erythrocytes to move erratically and rapidly through
the blood.

In addition, a thin blood smear was prepared by
dropping 5 mL of the fresh blood samples onto a
glass slide, followed by making a blood smear using
a cover glass and stained using Dip Quick (eosin
and methylene blue) staining (MDT IR® Indonesia).
Briefly, before being fixed in methanol for 3 minutes,
the blood smear was dried at room temperature. Then,
the fixed smear was put in eosin for 3 minutes and in
methylene blue for 3 minutes. After that, the stained
blood smear was rinsed using running water and dried
at room temperature. The presence of 7. lewisi was
observed under a microscope at 400-time magnification
(Tanthanathipchai et al., 2023). Identification of the
morphological characteristics of the parasites that were
compatible with 7. lewisi was based on the description
of Hoare (1972).

DNA extraction

DNA extraction was obtained from whole blood
samples (approximately 300 ml) utilising the Genomic
DNA Mini Kit (Geneaid, Taiwan) following the
guidelines provided by the manufacturer. Each DNA
extraction sample was put in a 1.5 ml Eppendorf tube
and labelled with the sample identification number. All
samples were kept at —20°C until further use for PCR
analysis (Wardhana et al., 2024).

PCR analysis

Two primers of DNA were employed to identify T
lewisi using a conventional PCR, namely TRYPI1S-
TRYPIR and LEWI1S-LEWIR, with 623 and 220 bp
products, respectively. Both primers were to amplify
the DNA fragment of the internal transcribed spacer
1 region (ITS1)/ribosomal DNA (Desquesnes et
al., 2002; Desquesnes et al., 2011). Thermal Cycler
Biometra Tone PCR brand equipment was utilised for

targeted DNA amplification. The following sequences
of the primers are TRYPIR (5’-GGA AGC CAA GTC
ATC CAT CG-3”), TRYPIS (5’-CGT CCC TGC CAT
TTG TACA CA-3’), LEWIS (5’-ACC ACC ACA
CGC TCT CTT CT-3’) and LEWIR (5-TGT ATG
TGC GTG CTT GTT CA-3’). For both primers, each
reaction consisted of 25 ml of PCR mixture containing
My Taq TM HS Mix Bioline (Meridian Bioscience,
UK), primers, DNA template, and DNA water. The
PCR cycling of both primers was: pre-denaturation
of the sample (95°C, 1 minute, 1 cycle); denaturation
(95°C, 15 seconds, 35 cycles); annealing (58°C, 15
seconds, 35 cycles); extension (72°C, 15 seconds,
35 cycles); and final extension (72°C, 10 minutes, 1
cycle). The PCR products were observed on a 1.5%
TAE (Tris-acetate-EDTA) agarose gel alongside a
1,000 bp DNA ladder. The products were stained using
Fluoro® Safe gel staining (1stBase) and the gels were
electrophorized using 100 V for 30 minutes and then
visualised using the GelDoc Transluminator (Cleaver)
machine (Wardhana et al., 2024).

Data analysis

All data obtained from the observation were tabulated
in Microsoft Excel and analysed statistically with
the chi-square test using SPPS Program version 23.
We conducted data analysis with a 95% confidence
interval and a significance level of p < 0.05 to identify
any significant associations or differences between
variables. An association between variables was
considered significant if the p-value was less than 0.05.
Ethical approval

The Ethical Clearance Committee of the Faculty of
Veterinary Medicine, University of Gadjah Mada,
Yogyakarta, Indonesia, reviewed and approved this
study with certificate No. 055/EC-FKH/Eks/2023.

Results

A total of 169 rodents were captured across three
villages situated along the coast of the Banyuwangi
Sub District. Based on external morphological
observations, two species of rodents, R. norvegicus
and Rattus tanezumi, were present in this study. In this
study, the comparison of discovered rodent species
was conducted descriptively, presenting the percentage
of each species found in the studied areas. Kampung
Mandar Village had a greater capture rate of rodents
(55.03%) than Lateng (41.42%) and Kepatihan
(3.55%). The percentages of discovered rodent species
in the study sites are presented in Table 1.

The quantity of R. norvegicus captured in all three
subdistricts was greater (65.68%) than in R. fanezumi
(34.32%). The distribution of these numbers was as
follows: in Kampung Mandar Village, R. norvegicus
comprised 56 individuals, while R. tanezumi comprised
37 individuals; in Lateng Village, R. norvegicus
comprised 51 individuals and 19 R. tanezumi; and in
Kepatihan Village, 4 R. norvegicus and 2 R. tanezumi
(Table 1).
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Table 1. Prevalences of 7. lewisi infection based on species and sex of rodents captured in the three villages along the coast in
Banyuwangi Sub District.

Captured rodent

Total
. R. norvegicus R. tanezumi

No. Villages

Males Females Males Females TI CR

+ - n + - n + - n + - n
1. Kampung 18 20 10 2 36 10 11 21 7 9 16 29 93
Mandar
2. Lateng 3 11 6 34 40 0 3 3 2 14 16 11 70
3. Kepatihan 0 2 2 1 1 2 0 0 0 2 2 1 6
Total 5 28 33 17 61 78 10 14 24 9 25 34 41 169
Total positive 22/111 19/58 41/169
T. lewisi
Percentage (19.8%) (32.75%) (24.26%)
TI: number of 7. lewisi infections in the captured rodents; CR: number of the captured rodents; n: subtotal of captured rodents.
Table 2. Prevalences of 7. lewisi infection in captured rodents analyzed using native and PCR methods.
Positive
No. Villages . Blood PCR Negative Total
Native
smear TRYP 1/2 LEW 1/2

1. Kampung Mandar 27 27 29 29 65 93
2. Lateng 11 11 11 11 59 70
3. Kepatihan 1 1 1 1 5 6
Total 39 39 41 41 129 169
Percentage 23.07% 24.26%

The prevalence of 7. lewisi infection in rodents as
determined by PCR assay, was found to be 24.46%
(41/169) across three sites. The study employed various
diagnostic methodologies, each of which yielded
slightly different results (Table 2). Figure 2 illustrates
the morphological characteristics of 7. lewisi. The
parasite possesses a long, thin posterior end with a sub-
terminal oval kinetoplast, the nucleus is in the anterior
part of the body, the shape of the posterior part is
pointed, and part of the flagellum is free.

Across all villages surveyed, the incidence proportion
of T. lewisi based on PCR assay using primer LEW1R-
LEWIS was greater on R. tanezumi (32.76%) than
on R. norvegicus (19.82%) (Table 1). As compared to
TRYPIR-TRYPI1S, the primer LEWIR-LEWI1S (220
bp) exhibited greater sensitivity. The direct blood and
stained thin blood smear microscopic examinations
yielded identical results (23.08%; 39/169) marked
by trypomastigote shape with flagella, an undulating
membrane, kinetoplast, a nucleus, and a pointed
posterior end. The molecular analysis produced more
precise results. The identical outcomes produced by the
two DNA primers indicated that both primers exhibited

a comparable degree of sensitivity in detecting 7. lewisi
in rodents.

Discussion

Location of trapping

In terms of a geographical standpoint, Kampung Mandar
Village shares a southern border with Kepatihan Village
and a northern border with Lateng Village. The selection
of three villages as sites for wild rodent capture was
influenced by several factors, including the proximity
of the settlements to urban areas and dense population
(Dewi et al., 2020), the geography characterised by
river crossings, and the historical status of the area as a
slum residential zone (Kharisma, 2020).

Rodents may potentially establish new habitats in
urban residential areas and slum regions (Garcia et al.,
2019). Slum settlements are typically characterised by
inadequate sanitation, dense populations, and unclean
drainage systems. Furthermore, an overabundance of
waste that causes environmental pollution potentially
establishes an optimal environment conducive to the
proliferation and survival of rodents (Dewi et al., 2020;
Setiati et al., 2021). The conditions described above
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Fig. 2. The morphological features of 7. lewisi are with long thin posterior end, a sub terminal oval
kinetoplast (A), an anterior portion of the body housing the nucleus (B), a pointed posterior portion (C),

undulating membrane (D) and a free flagellum (E).

were observed in the three subdistricts where rodents
were captured for this research.

According to the Banyuwangi District Central Statistics
Agency (2023), Kampung Mandar Village has the
highest population density in the district at 34,783
people/Km?. Following closely behind are Lateng
and Kepatihan, with population densities of 9,365
and 13,668 people/km?, respectively. The villages are
traversed by rivers that ultimately empty into the sea. In
general, some residents continue to throw trash into the
river, resulting in a relatively filthy appearance of the
river. As a result of this condition, the rodent population
in the region has increased. Setiati and Fatmawati
(2023) documented a significant high rodent population
in riverside areas. Field observations in the present
study revealed the presence of numerous rodents in
ditches and river areas, suggesting a comparatively
sizable rodent population, particularly in Kampung
Mandar and Lateng Villages.

Species of rodents

The capture of these rodents served as an indicator of
the potential correlation between human activities and
the presence of rodents in these areas (Tanthanathipchai
et al., 2023). Garcia et al. (2019) reported that in
impoverished areas surrounding the Venezuelan city
of Maracay, R. norvegicus predominated (90.53%;

86/95) than R. tanezumi (9.47%; 9/95). Feng and
Himsworth (2014) state that R. norvegicus prefers
urban environments and regions traversed by rivers. In
addition, Setiati et al. (2021) provided identical data that
the abundance of R. norvegicus was greater than that
of R. tanezumi in river areas. According to a separate
report, R. tanezumi thrives in densely populated,
close-knit residential areas because the environment is
conducive to developing into a commensal rodent.
Infection of T. lewisi

The prevalence of 7. lewisi infection in Banyuwangi
is comparatively lower than the findings reported
by Garcia et al. (2019), who performed molecular
analysis using the PCR to identify 7. lewisi infection
in 31.1% of 95 wild rodents captured in a slum region
in Venezuela. In contrast, the data presented by Molee
et al. (2019) indicate a lower incidence of 7. lewisi
infection in Thailand (21% per 100 rodents captured),
which is lower than the infection that occurred in
Banyuwangi. Tanthanathipchai et al. (2023), who
documented an 18% prevalence of 7. lewisi in the same
country, provide support for this report. In comparison
to findings from other investigations conducted in
various Indonesian cities, the prevalence of 7. lewisi
in Banyuwangi is comparatively higher. Winterhoff
et al. (2020) identified 7. lewisi infection in 7.7% of
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wild rodents in mountainous regions of Sulawesi. In
contrast, Yesica et al. (2022) determined the infection
rate to be approximately 17.5% among 74 wild rodents
in Malang City.

According to Mohammed et al. (2018), variations in
T lewisi prevalence levels in a region are influenced
by several factors, including differences in geographic
location, sample size, presence of vectors, and
development status of 7. lewisi in the host body.
The experimentally infected rodents exhibited a
consistent augmentation of parasitemia in the form
of trypomastigotes until the ninth day after infection.
By the tenth day, this parasitemia level had rapidly
doubled and remained unchanged. After several weeks
of stagnation and cessation of growth, the protozoa will
subsequently vanish from the bloodstream. This natural
state of development of 7. lewisi could potentially
account for discrepancies in prevalence findings across
multiple studies.

Kampung Mandar Village had the highest 7. lewisi
prevalence rate (31.18%; 29/93) in comparison to
Lateng Village (15.71%; 11/70) and Kepatihan Village
(16.6%; 1/6), as determined by the location of rodent
captures. Geographic status and the quantity of
samples collected from each location are hypothesised
to account for this result. In comparison to Lateng
Village (0.94 Km?) and Kepatihan Village (0.37 Km2),
Kampung Mandar Village has the smallest area (0.12
Km?) among the three locations utilised as research
subjects. However, due to Kampung Mandar Subdistrict
having the most inhabitants among the Banyuwangi
District, the proportion of houses with relatively
tiny land ownership and their dense construction are
observed (Central Statistics Agency, 2023). Pumhom
et al. (2015) observed that rodents captured in close
proximity to residential areas and densely populated
regions exhibited a high prevalence of 7. lewisi
infection. The present observations are consistent with
those findings. Given the substantial population size,
Kampung Mandar Village becomes an optimal habitat
for the proliferation and development of feral rodents
due to the abundance of food sources in the vicinity.
The statistical analysis revealed no significant
difference in the capture of male and female rodents
for R. norvegicus or R. tanezumi (p > 0.05). Gender
dominance among captured rodents is correlated with
their behaviour (Gumay et al., 2020). According to
Yuliadi et al. (2016) and Dewi et al. (2020), female
rodents exhibit heightened activity in their food
search, particularly during the periods of lactation and
childbirth, as they have a greater nutritional demand.
Male rodent behaviour is more closely associated with
their inclination to defend their nests and territorial
regions, as well as their broader home range, as opposed
to that of female rodents (Linardi and Botelho, 2002).
In contrast, Linardi and Botelho (2002) stated that there
is a tendency for the incidence of 7. lewisi to be greater
in male compared to female rodents. Male rodents have

more expansive home ranges and exhibit behaviour
to defend territorial areas. Consequently, X. cheopis
exhibits a significantly higher abundance in male than
in female rodents (Linardi ez al., 1985). In addition, it
has been established that the flea X. cheopis serves as a
vector for trypanosomiasis, especially the transmission
of T lewisi from rodents to humans (Dahesh and
Mikhail, 2016; Ortiz et al., 2018). This circumstance
elevates the likelihood that male rodents will acquire 7.
lewisi at a greater rate than females.

Statistical analysis revealed no significant differences
between the number of R. fanezumi and R. norvegicus
infected with 7. lewisi (p > 0.05). According to these
findings, Rattus tanezumi is more likely to contract 7.
lewisi (32.76%; 19/58) than R. norvegicus (19.82%;
22/111). According to Wardhana et al. (2024), the
prevalence of T. lewisi infection among R. tanezumi
is higher than R. norvegicus. Although R. tanezumi
typically inhabits the exterior of a dwelling, they will
migrate inside if food becomes scarce or unattainable
outside. The diverse dynamic of R. fanezumi contributes
to its capacity to transport zoonotic pathogenic agents,
such as the pathogenic agent 7. lewisi, within the
residence (Loan et al., 2015; Widiastuti ef al., 2021).
Molecular analysis

Molecular analysis can be utilised to identify and detect
the accurate pathogenic agent. Compared to microscopic
or conventional testing methods, this approach yields
more precise results. The identical results obtained
from molecular analysis using two distinct primers
indicated that both primers were capable of detecting 7.
lewisi in rodents. The amplification of 623 base pairs of
T lewisi DNA was accomplished successfully using the
TRYP1R-TRYP1S primer. One limitation of this primer
is the presence of three DNA bands (unspecific bands)
in the products, among which corresponds to the host
DNA. Although this primer is capable of identifying
numerous Trypanosoma spp. strains in livestock, it can
distinguish 7. lewisi from T. vivax (310 bp), T. brucei
(520 bp), and T. congolense (680-750 bp) (Desquesnes
et al., 2002; Desquesnes et al., 2011).

According to Desquesnes et al. (2011), the LEWIR-
LEWIR primer possesses the capacity to be a useful
tool in subsequent inquiries concerning the following:
(i) pathogen screening in laboratory rat colonies; (ii)
sylvatic rodent investigation to identify the presence
of T. lewisi; (iii) determination of infection prevalence
in peri-domestic rodents to estimate the risk of human
infection; and (iv) direct, single-step PCR confirmation
of 7. lewisi identity in animals and humans.

Zoonotic aspects

Multiple pathogenic agents that induce rodent-borne
diseases in humans reside in rodents. Various zoonotic
pathogens, including parasites, viruses, bacteria, and
fungi, have been identified and isolated from rodents.
Historically, there was a prevailing belief that 7. lewisi
poses no zoonotic threat to humans due to its host-
restricted nature. The organism, however, has been


http://www.openveterinaryjournal.com

http://www.openveterinaryjournal.com
A. H. Wardhana et al.

Open Veterinary Journal, (2024), Vol. 14(8): 1808-1818

linked to several fatal human infections and has been
described as an opportunistic pathogen in several
instances (Sarataphan et al., 2005; Verma et al., 2011).
As a zoonotic agent, T lewisi possesses significant
medical implications with regard to human health.
While there have been no reported cases of human
trypanosomiasis in Banyuwangi, the disease has been
documented in a number of Asian and African nations,
including Thailand, Malaysia, India, and the Gambia
(Kumar et al., 2022). Rodents infected with 7. lewisi do
not exhibit significant clinical symptoms (Truc et al.,
2013; Parashar et al., 2016). However, infection with 7.
lewisi in humans primarily affects infants, who manifest
clinical symptoms such as fever, malaise, anaemia,
vomiting, anorexia, and lethargy. The most recent
documented instance of 7. lewisi infection in humans
occurred in Uttar Pradesh, India, where a 22-day-old
infant presented with clinical manifestations including
fever, appetite loss, and lethargy lasting for a duration
of three days (Jain et al., 2023).

The transmission of 7. lewisi to humans correlates with
rodents’ cohabitation and interaction, particularly R.
norvegicus and R. tanezumi, within the same settlement
(Tanthanathipchai et al., 2023). Considered a vector
of trypanosomiasis, X. cheopis flea is accountable for
transmitting 7. Jewisi from rodents to humans (Ortiz et
al., 2018; Desquesnes et al., 2022). When fleas bite the
human epidermis to withdraw blood, an initial infection
ensues. Fleas will inevitably excrete faeces when they
suck the blood of their host. This bite action will result
in the development of open wounds on the epidermis.
The expulsion of faeces containing the infective stage
(trypomastigotes) is indicative of a positive infection
of the flea with 7. lewisi. Due to the proximity of the
faeces to the bite wound, trypomastigotes are able to
penetrate the body and circulate in the bloodstream of
the host. Protozoa will undergo division to grow and
develop while in the blood (Archer et al., 2018; Molee
etal., 2019).

The current investigation demonstrated that rats,
specifically R. norvegicus and R. tanezumi, that are
abundant in residential zones, may serve as vectors
for 7. lewisi. In order to mitigate the proliferation of
pathogenic agents, which are becoming progressively
more prevalent, it is imperative to implement control
measures and strategies against rodents. It is advisable
to restrict human contact with wild and peri-domestic
rodents, improve building designs, wear protective gear
during cleaning and hygiene practices, and store food
properly in order to prevent rodent infestation (Issae et
al., 2023). Furthermore, it is imperative that national
and international research agencies, in conjunction
with the Food and Agriculture Organisation (FAO),
the World Organisation for Animal Health (WOAH),
and the World Health Organisation (WHO), coordinate
the monitoring of human disease cases and the
implementation of routine surveillance programmes.

This includes the development of diagnostic tools,
detection mechanisms, and pharmaceuticals (Truc et al.,
2013; Desquesnes ef al., 2016). In addition, Parashar et
al. (2006) proposed that medical personnel, including
general practitioners and veterinarians, must receive
comprehensive training to enhance their proficiency in
conducting examinations and recognizing pathogenic
agents and their vectors. Consequently, it is possible to
proactively, efficiently, and effectively prevent 7. lewisi
infection, particularly in densely populated residential
areas in the coastal region such as Kampung Mandar,
Lateng, and Kepatihan Villages. The limitation of
this study is we did not measure parasitemia levels
in our study, as our objective was to ascertain the
presence or absence of 7. lewisi in captured wild rats.
Additionally, we did not investigate the association
between parasitemia levels and disease symptoms in
rats. Therefore, our study solely focused on detecting
the presence or absence of 7. lewisi.

In conclusion, rodents that are widely distributed along
the coastal areas of Banyuwangi District, specifically
Kampung Mandar, Lateng, and Kepatihan Villages,
possess the potential to function as reservoirs of 7. lewisi.
This condition may transform into a latent menace
that swiftly intensifies into an epidemic affecting the
local human populace if immediate measures are not
implemented to regulate the rodent population.
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