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ABSTRACT

Trypanosomiasis is a zoonotic disease caused by Trypanosoma sp., a protozoan parasite that has a flagellum. It
has the potential to cause emerging diseases. Generally, Trypanosoma infection is caused by T. evansi which
causes Surra disease, and T. cruzi which causes Chagas disease. Trypanosoma lewisi has been considered a
natural protozoan in mice, not pathogenic to humans but in recent years it has been reported in humans. This
study aims to detect Trypanosoma in rats in Banjarnegara District and analyze the potential impact on public
health. The research was observational with a descriptive approach, conducted in Banjarnegara from July-
December 2020. Samples were taken by purposive sampling. Samples are rat’s blood that caught on wild rats
survey in the main market of Banjarnegara District. Blood samples were made with a thin smear then they were
stained with Giemsa and examined by microscope. There were 157 rats caught, consisting of 131 Rattus
norvegicus and 26 R. tanezumi. Totally, 28 rats were positive Trypanosoma lewisi, so Trypanosoma infection in
rats in Banjarnegara District is 16,57%. Trypanosomiasis in R. norvegicus was 18.3% and R. tanezumi 15.38%.
Therefore, there is a need to increase the awareness of these diseases’s transmission to humans.
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ABSTRAK

Tripanosomiasis adalah penyakit zoonosis yang disebabkan oleh Trypanosoma sp., parasit protozoa yang
mempunyai flagel dan berpotensi menyebabkan penyakit emerging. Infeksi Trypanosoma pada umumnya
disebabkan oleh T. evansi yang menyebabkan penyakit Surra dan T. cruzi yang menyebabkan penyakit Chagas.
Trypanosoma lewisi dianggap sebagai protozoa alami di tikus, tidak patogen untuk manusia hamun beberapa
tahun terakhir dilaporkan ditemukan pada manusia. Tujuan penelitian ini adalah mendeteksi Trypanosoma pada
tikus di Banjarnegara dan menganalisa pengaruhnya terhadap kesehatan masyarakat. Penelitian ini
menggunakan rancangan observasional dengan pendekatan deskriptif, dilakukan di Kabupaten Banjarnegara
bulan Juli sampai November 2020. Sampel diambil secara purposive, berupa darah tikus yang tertangkap dalam
survei tikus di pasar kota Kabupaten Banjarnegara menggunakan single-live trap yang dilengkapi dengan
umpan. Tikus diidentifikasi spesiesnya. Sampel darah dibuat hapusan tipis, diwarnai dengan Giemsa dan
diperiksa secara mikroskopis. Tikus yang tertangkap berjumlah 157 ekor yang terdiri dari 131 ekor Rattus
norvegicus (tikus got) dan 26 ekor R. tanezumi. Tikus positif Trypanosoma lewisi seluruhnya berjumlah 28 ekor,
sehingga infeksi Trypanosoma sp. pada tikus di Kab. Banjarnegara adalah 16,57%. Tripanosomiasis pada tikus
got (Rattus norvegicus) sebesar 18,3% dan pada R. tanezumi sebesar 15,38%. Perlu adanya kewaspadaan
kemungkinan penularan infeksi Trypanosoma pada manusia.

Kata kunci: Trypanosoma sp., tikus liar, Kabupaten Banjarnegara, Rattus norvegicus, Rattus tanezumi
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INTRODUCTION

Trypanosomiasis is a disease caused by
Trypanosoma sp., a protozoan parasite that has
a flagellum. The genus Trypanosoma is
widespread, consisting of blood parasites that
can infect all classes of vertebrates, causing
several human and livestock diseases,
especially in the tropics. There are two main
groups of Trypanosoma, Salivaria and
Stercoraria, according to their main
mechanism. The most representative example
for Stercocaria is Trypanosoma cruzi which
completes its life cycle in the posterior section
of insects. On the other hand, species from the
Salivaria group complete their life cycle in the
anterior section, which is the case for T.
brucie.!

The majority of zoonotic parasites are T.
brucei (T. brucei subspecies gambiense and T.
brucei subspecies rhodesiense) causing
sleeping sickness in sub-Saharan Africa and T.
cruzi causing Chagas disease in Latin America.
The other Trypanosoma species, such as T.
lewisi, T. brucei subspecies brucei, T.
congolense, and T. evansi, can also cause
disease in humans, although they are rare. The
majority of atypical human infections are
caused by pathogenic T. lewisi and T. evansi®
which can even cause death.’

Research on trypanosomiasis in wild rats
in several countries has been reported, for
example in Brazil. Trypanosoma lewisi was
observed in 21.7% of Rattus norvegicus (93
out of 429). The infection rate was different in
both sexes, with 24.9% (68/273) being
detected for males and 16% (25/156) for
females. The monthly prevalence and infection
rates of T. lewisi are related to seasonal
periods. Rats presented significantly higher
prevalences of infection in the warm, rainy
season than in the winter, dry period. The
highest values recorded in October (48.1%)
and November (39.2%) coincide with the
highest levels of infestation by X. cheopis flea
in the municipality.* A study in Abu Rawash,
Giza, Egypt November 2016-October 2017
showed that 19 out of 117 (15.8%) R.
norvegicus infected with T. lewisi.> A survey
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in Malang, East Java Province, Indonesia from
August to September 2020 showed that the T.
lewisi infection rate in wild rats was 17.5%.°

So far, there is no case fatality rate of
human  trypanosomiasis in  Indonesia.
Trypanosomiasis due to T. evansi (Surra
disease) is endemic in Southeast Asia. It
occurs on almost all major islands in
Indonesia. Trypanosoma evansi can attack
various types of livestock and wildlife, causing
economic losses and farmers losing their jobs.
Endemic areas for Trypanosomiasis in
Indonesia are Bali, Sumbawa, Java (Pemalang,
Banten), and Madura. An outbreak of Surra
disease was reported in Banten in 2014, which
caused several kinds of livestock to die.” In
Indonesia, cases of T. evansi in animals in
recent years include those at Bali Cattle
Superior  Livestock Breeding Center in
Jembrana, Bali. The prevalence of T. evansi in
Bali cattle was 2%° and in Bima in horses was
3.3%.° Previously, the largest Surra cases
occurred on Sumba Island during 2010-2012.
Surra caused the death of around 2000
livestock (buffalo, cattle, and horses). The
majority of them are horses. This condition can
endanger the health of breeders. Examination
of serum samples of 24 farmers in Southwest
Sumba (22 men and 2 women) collected
during the Surra outbreak in 2012 showed that
4 (16.7%) of them had antibodies to T.
evansi.’® The potential for Surra and other
species of Trypanosoma is quite high in
Indonesia, while Thailand, Vietnam, and
Malaysia have reported human
trypanosomiasis. Trypanosoma vectors are
fleas and flies. The mechanical vector of T.
cruzi is Ornithonyssus bacoti (tick)."* The
reservoir of Trypanosoma is a rat.?

Research on trypanosomiasis in rats in
Indonesia is still very limited. There isn’t any
trypanosomiasis research in the Banjarnegara
District. Therefore, it is necessary to know
about trypanosomiasis in wild rats and its
potential for public health in the Banjarnegara
District.
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METHODS

This study was an observational design
with a descriptive approach. The research was
conducted in the Banjarnegara District in July-
November 2020. Samples were taken
purposively. Data collection was carried out by
rat survey in the main market of Banjarnegara
District as many as four times. Each of the rat
surveys was carried out for 4 days using 300
single-live traps with grilled coconut or salted
fish bait. Rats were caught sedated with
atropine and xylazine and then identified by
morphology. Their blood was taken using a 3
mL syringe and stored in an EDTA tube. The
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blood samples were made into thin blood
smears and then stained with Giemsa. All of
the thin blood smears were examined
microscopically at 1000x magnification. The
data was analyzed by descriptive.

RESULTS

There were 157 rats caught during the
study, consisting of 131 Rattus norvegicus
(brown rats) and 26 R. tanezumi. This study
not only examined rats as samples, but 12
Suncus murinus (shrews) were also examined
(Figure 1).

m Positive Rats

Suncus murinus

Figure 1. Trypanosoma Positive Rats in the Main Market of Banjarnegara District

There were 28 rats that were positive
Trypanosoma sp., so the Trypanosoma
infection rate in rats in the main market of
Banjarnegara District is 16.57%.
Trypanosomiasis in Rattus norvegicus was
18.3% and in R. tanezumi it was 15.38%. The
Trypanosoma species could be identified as T.
lewisi. It can be seen that the kinetoplast looks
large, with the nucleus more towards the
posterior. Extracellular hemoflagellates

illustrated in Figure 2 have slender bodies with
oval-shaped nuclei placed internally at the
anterior-posterior junction of the body. There
were no granular inclusions in the parasites.™
Meanwhile, none of the Suncus murinus
caught was positive for Trypanosoma sp.
However, molecular study was not done to
establish the species of the trypanosome as the
parasites were detected in its natural host.
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Figure 2. Trypanosoma lewisi in Rats in Banjarnegara District

DISCUSSIONS

Trypanosoma lewisi is the causative agent
of murine trypanosomiasis in domestic rats
throughout much of the world.*® Trypanosoma
(Herpetosoma)  species share  common
morphological features and hosts. These
common characteristics are sufficient to
distinguish species from different groups,
although morphology itself is not adequate for
differentiating  species  within  groups.
Trypasonoma (Herpetosoma) species that
infect rodents of the Murinae subfamily (T.
grosi, T. lewisi, and T. musculi) can be
distinguished by their epimastigote phase,
which occurs in the peripheral blood, whereas
those that infect Microtinae rodents (T.
evotomys and T. microti) can be distinguished
by the amastigote phase, as they reproduce in
the lymphoid tissue; amastigotes are never
observed in the peripheral blood.

The host of T. lewisi is Murinae (rat), with
the main site of reproduction in the kidney, a
3-7 day incubation period, and a 2-4 week
duration of infection. Fleas species as vector of
T. lewisi is Nosopsyllus fasciatus with rectum
as site for development of Trypanosoma.

There is a relationship between T. lewisi
and the presence of Xenospsylla cheopis and
Polypax spinulosa fleas as mechanical vectors
of trypanosomiasis in Durban, South Africa, in
areas with a poor environment, dirty and
readily available food, which allows high
transmission of fleas and trypanosomiasis, thus
posing a threat to general public health."* At
least 10 species of trypanosomes are
transmitted to rodents by fleas. Other rodent
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trypanosomes with confirmed flea
transmission cycles include T. musculi
(synonym: T. duttoni) of house mice, T.
rabinowitschi of hamsters, T. neotomae of
wood rats, and T. grosi of the European wood
mouse (Apodemus sylvaticus).*®

Wildlife, while generally immunotolerant
to trypanosomes, however, develops clinical
trypanosomiasis and shows varying levels of
trypanotolerance among species.
Trypanotolerance is influenced by multiple
host intrinsic (age, sex, species, physiological
state, state of nutrition) and extrinsic factors
(temperature, humidity, nature of vegetation,
nature of wildlife communities).”

This study showed the prevalence of T.
lewisi in wild rats caught in the main market in
Banjarnegara District is 16.57%. This
prevalence is greater than previous studies in
Banyuwangi (1.67%) and Surabaya (7.9%),
but the type of rats is unknown. '® The rat
samples in Banyuwangi were obtained from
residential areas, markets, and rice fields. In
this study, all wild rat samples were obtained
from the main market in Banjarnegara District.
The other research on trypanosomiasis showed
infection of T. lewisi and T. lewisi-like
trypanosomes were found in the blood smears
of Bandicota indica (two rats), Rattus
argentiventer (one rat), and Rattus tiomanicus
(two rats)."’

Sulawesi has a remarkable biodiversity
and complex geology that has attracted
biologists and geologists to study the area
since the 19th century (e.g. Wallace, 1860)."
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Sulawesi is a globally significant
biodiversity hotspot for terrestrial vertebrates
that is also likely to support substantial
undocumented parasite diversity. Research on
rodents was held on two (2) mountains (Mount
Latimojong and Mount Bawakaraeng) in South
Sulawesi in August-October 2016.
Trypanosoma was detected in 151 of 441
(34.2%) rodents by PCR detection.
Trypanosoma theileri was recovered from 117
individuals representing 8 host species and had
a significantly higher mean prevalence of
26.5% compared to T. lewisi, which was
detected in only 34 individuals from 6 species
for a mean prevalence of 7.7%.'° The host
species infected by T. theileri included 3
species of Bunomys (Bunomys coelestis,
Bunomys penitus, and Bunomys torajae), 2
species of native Rattus (Rattus bontanus,
Rattus facetus), Maxomys musschenbroekii,
Paruromys dominator, and Paucidentomys
vermidax. The host species infected by T.
lewisi were similar but not identical and
included 3 species of Bunomys (B. coelestis, B.
penitus, and B. torajae), 2 species of native
Rattus (R. bontanus and R. mollicomulus), and
1 species of introduced Rattus.

Several countries have reported
trypanosomiasis in rats. In Europe, T. lewisi in
rats was reported in Finland (Rattus
norvegicus, R. rattus), Norway (Clethrionomys
glareolus, Microtus agrestis, Apodemus
sylvaticus), Poland (Rattus norvegicus), the
United Kingdom (R. norvegicus), and Spain
(R. norvegicus, R. rattus).?’ A study in Abu
Alnomros Center, Giza, from November to
March 2016 showed trypanosomiasis
prevalence among the different rodent species
was (21 rats) 24.7%. All the infected rats
belonged to R. rattus spp., where the
prevalence of infection with T. lewisi among
that species was very high, 51.2%. None of R.
norvegicus were infected. All the positive rats
were collected indoors (from houses), and all
the rats that were captured from outdoors
(farms) were negative for T. lewisi.*!

Research in  Venezuela shows the
prevalence of T. lewisi in R. norvegicus in

Maracay slum areas was 6.3% and in R. rattus
it was 31.1%, while the prevalence of T. cruzi
in R. norvegicus was 10.5% and in R. rattus it
was 24.6%. The prevalence of T. lewisi in the
salivary glands of fleas was 76% and that of T.
cruzi was 21.3%, indicating the large role of
fleas as a vector of trypanosomiasis.?? Rats that
play a role in the transmission of T. cruzi and
T. evansi in Brazil are Clyomys laticeps,
Thrichomys  pachyurus, and  Oecomys
mamorae.”

Trypanosoma research in small mammals
in three districts of Cotonou, Benin from the
end of 2016 until 2017 found 369 small
mammals (i.e., 251 Rattus rattus, 18 R.
norvegicus, 56 Mastomys natalensis, 2
Praomys derooi, 5 Cricetomys sp., and 37
Crocidura sp.). Prevalences of Trypanosoma-
carrying individuals using qPCR were found to
be very high with 57.2% (211 animals).
Identify T. lewisi using 16SDNA sequencing-
based was found in 39,02% (144 animals).** A
survey of 1.298 commensal rodents from 20
cities and villages in Niger and Northern
Nigeria  showed the prevalence of
Trypanosoma spp. was 14.6% gPCR positive.
Presence of T. lewisi over all rat individuals
tested is 27.4% and up to 68.8% locally.?

This research found none of the S. murinus
positive Trypanosoma. Previous research in
Cambodia confirmed 27.6% (8 of 29) Suncus
murinus (shrew) positivity for T. lewisi.?®

Surveys of rodents from May 2014 to
February 2017 across New Orleans, USA at 98
trapping sites in 11 study area were got 1.428
animals (norway rat, roof rat, house mouse,
and cotton rat). Molecular investigation
showed the prevalence of T. cruzi in all host
species was 11%, which included all positive
rats from New Orleans but not in Baton
Rouge.?’

A new public health problem arises from
atypical human trypanosomiasis. Although
humans have an innate protection against most
Trypanosoma species, nineteen (19) cases of
atypical human trypanosomiasis caused by the
animal trypanosomes T. b. brucei, T. vivax, T.
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congolense, T. evansi, and T. lewisi have been
recorded.”

The presence of T. evansi in humans in
Southeast ~ Asia  has been proven
microscopically, serologically, and by PCR in
Southern Vietnam. A case of trypanosomiasis
occurred in a 38-year-old woman who came to
a health care facility with a fever, headache,
and joint pain. A survey of animals around the
patient showed that 14 out of 30 (47%) blood
samples from cattle and buffalo were positive
for T. evansi by PCR.?

In theory, human infection with
Trypanosoma in animals or livestock cannot
occur because of the presence of trypanolytic
apolipoprotein L1 in human serum. India is an
endemic country for T. evansi in livestock or
T. lewisi in mice. This country has reported
several cases of T. evansi in immunocompetent
adult humans in Nagpur Village since 2005.
Trypanosoma evansi seropositivity in the
village was reported to be 4.5% by card
agglutination test (CAT), although parasitemia
was not found in the blood smear. The most
recent case was reported in 2018. The patient
is a 2-month-old baby boy who comes from a
farming family with middle to lower
socioeconomic conditions in Amreli, Gujarat.
He has had a fever for 5 days with a history of
2 weeks before being bitten by insects or fleas
(generally in livestock) on the axilla, causing
local swelling. The baby becomes pale and
hepatomegaly. Examination of blood smears
and PCR shows the presence of T. lewisi.”®
Although T. lewisi has been considered non-
pathogenic to humans, during the period 2007-
2012, there were 3 human cases of fever
caused by T. lewisi in infants in Southwest
India. Trypanosoma lewisi is also found in 2
out of 10 Rattus norvegicus in India.*?

There have been 9 cases of T. lewisi
infection in humans worldwide. They were
reported from Malaysia, India, Gambia, and
Thailand. Patients are often babies (immunity
is still low), live in areas with low hygiene
conditions, and have close contact with
infected rats around their house. Patients'
clinical symptoms are generally mild.” Doke
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and Far in 2011 reported that among the cases
of athypical human trypanosomiasis, one
patient died from a T. lewisi infection, sending
out the message that this form of
trypanosomiasis could also be fatal.*

So far, there have been no reports of
trypanosomiasis cases in humans in Indonesia.
The research on human trypanosomiasis in
Southwest Sumba District (Wewewa Barat,
Kodi Bangedo, and Loura) showed 16.7%
positive antibody against T. evansi that
supported the other research that found 38%
seropositive in livestock. This condition can
indicate an active infection of T. evansi in
humans and livestock in the region.*

Patients with immunosuppression
conditions or receiving organ transplants are
susceptible to zoonotic infection.*? Patients
with cancer and HIV/AIDS are humans with
immunosuppression. The increasing number of
people living with HIV/AIDS in Indonesia is
something that needs to be considered. Central
Java Province reported the highest AIDS cases
in 2019 and in Januari—Maret 2021, with 1.613
cases and 307 cases, respectively.®*3? Cases of
AIDS in Banjarnegara District tended to
increase from 2015-2019 with a number of
new AIDS cases of 13, 11, 36, 64, and 70,
respectively.® On the other hand, the incidence
of cancer in Indonesia (136.2/100,000
population) ranks 8" in Southeast Asia, while
in Asia it ranks 233

The presence of rats as reservoirs for T.
lewisi and fleas as vectors, human
susceptibility to zoonotic infections, climate
change, travel and migration of people and
animals, and transportation of goods that are
supported by poor sanitary hygiene conditions
in Banjarnegara District may be potential
factors for trypanosomiasis transmission to
humans.

CONCLUSION

Trypanosomiasis in  wild rats in
Banjarnegara District’s main  market s
16.57%. Trypanosomiasis in R. norvegicus
was 18.3% and in R. tanezumi it was 15.38%.
The species of Trypanosoma is T. lewisi. It
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needs awareness of  typanosomiasis
transmission from rats to humans.

RECOMENDATION

There is a need to increase awareness of
trypanosomiasis transmission as a zoonotic
disease. Some activities that can be done to
realize it include restricting rats’ access to food
in the market (one of them with waste
management), traders and market visitors
paying attention to personal hygiene, and
periodically cleaning the water tunnel or
drainage in the market area, which can be
coordinated by the “Unit Pelaksana Teknis
Daerah (UPTD) Pasar”.
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