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ARTICLE INFO ABSTRACT

Anicl.e history: Objective: To evaluate the presence of gastrointestinal parasites on cattle in Indonesia because
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samples from cattle at 35 farms in 7 districts in West Java, Indonesia, has been examined using
the floatation or sedimentation methods, and a immunofluorescence assay and experimentally
inoculation to mice for Cryptosporidium or Giardia spp. Results: 153 of 394 examined cattle (38.8%)
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(including Oesophagustomum and Bunostomum-like), Fasciola gigantica and Paramphistomum
spp. was 22.4%, 11.2%, 12.5% and 3.8%, respectively. Cryptosporidium andersoni (C. andersoni) was
also found in two samples. One isolate of this parasite was confirmed to be transmitted to mice,
in contrast to the isolates from other countries. Conclusions: although this survey is preliminary,
the results shows that the infection of gastrointestinal parasites in Indonesia was not high, but
these infected cattle could be as a potential source leading to economic losses in livestock

Gastrointestinal parasites
West Java

production.

1. Introduction

A large number of gastrointestinal parasites, including
Nematoda, Trematoda and Protozoa, often cause severe
gastroenteritis in cattle worldwide. Infection by these
parasites may affect the health status and productivity
of cattle, particularly young cattle, which have a major
impact, leading to considerable economic lossesl!.2l. Each
parasite has characteristic life cycles, eg., some protozoan
and nematode parasites become infective under ambient

conditions, and some Trematode spp. require intermediate
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hosts and surroundings suitable for completion of their life
cycle. In most cases, infection is transmitted by directly
or indirectly by the fecal—oral route through environments
contaminated with parasite eggs, oocysts or cysts. Since
these organisms showed resistance to most environmental
factors and chemical disinfectants, and could survive in
long periods, the occurrence of infection is closely related
to the animals” surroundings(3l. Because hygienic treatments
vary depending on local climate, farm management, animal
nourishment conditions and strategic use of antiparasitic
drugs, the prevalence of gastrointestinal parasites may vary
between countries.

In 2010, according to the Statistical Book on Livestock,
the population of cattle in Indonesia consists of 495 000
dairy cattle and 13 633 000 beef cattle. The management of
animal production is mainly based on small commercial
systems or family units in peri—urban and rural areas.
The number of cattle per farm is not so large and on most

farms is estimated to be less than 100 animals/farm. On
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those production systems in Indonesia, only one study has been
addressed the prevalence of Fasciola giganiica (F. gigantica)4),
but the occurrence of other gastrointestinal parasites,
including heavy infection, has never been reported.
Therefore, we firstly surveyed the infections in cattle to
understand the presence of gastrointestinal parasites and

subclinical infection as the potential source in Indonesia.

2. Materials and method
2.1. Samples

The investigation was conducted in West Java, Indonesia,
from November 2011 to January 2012. Fecal samples were
collected from 394 cattle without clinical symptoms at 35
farms in 7 districts. Those samples were taken from the
rectum of each cow and put in separate plastic bag, then
stored without any preservation at 4 °C until microscopic

examination in the laboratory as described below.
2.2. Fecal examination

One gram of fecal samples was examined for intestinal
protozoan oocysts and cysts, and helminth eggs using
the sugar floatation method, as reported previouslyls.6l.
The interfaces of the sugar mixture were recovered after
centrifugation, and were microscopically examined at 20x
or 40x. When organisms like Cryptosporidium oocysts
or Giardia cysts were detected, immunofluorescence
assay (IFA) was performed to confirm the parasites using
a commercial Cryptosporidium/Giardia detection kit
according to the manufacturer’s instructions (EasyStainTM;
Biotechnology Frontiers, Australia).

For detection of trematode eggs, three grams of fecal
samples were used for the sedimentation method, as
reported previouslyl7l. Briefly, weighed feces were mixed
in 250 mL of water in a measuring cup and filtered through
a tea sieve. Filtrates were allowed to stand for more than
10 min to precipitate the eggs, then the supernatant was
discarded. This step was repeated twice. Finally, the
collected sediments were stained with 5% methylene blue

and then observed under 20x or 40x magnification.
2.3. Experimental inoculation to mice

Cryptosporidium oocysts were purified from feces of cattle
by sugar flotation method as described above, which yielded
sufficient oocysts for experimental infection. Transmission
to laboratory mice using the Cryptosporidium isolate was

performed base on previous reported methodisl. Briefly, four

5-week—old female BALB/c mice (originally from Indonesian
Research Center for Veterinary Science, Bogor, Indonesia)
were orally inoculated with 1 x 10° oocysts in 0.1 mL of
distilled water. Fecal samples were collected daily for 3 d
post—inoculation, and then several times per week for 2
weeks post—inoculation. Those samples were examined for
the presence of oocysts by sugar flotation method and count
the number of oocysts per day (OPD), as described previously
by Matsubayashi et all9l. All animals were taken care based
on the recommendations in the Guide for the Care and Use
of Laboratory Animals of the National Institutes of Animal
Health (Tsukuba, Ibaraki, Japan).

3. Results
3.1. Fecal examination

The results of fecal examination by the floatation and
sedimentation methods are summarized in Table 1.
Gastrointestinal parasites were observed in all districts,
and 38.8% (153 of 394) of examined cattle were found to
be infected with parasites. The most prevalent parasites,
Eimeria spp., included Eimeria bovis (E. bovis) (oval
shaped and approximately 28 ¢ mx 20 £ m in size)
and Eimeria zuernii (E. zuernii)(spherical shaped and
approximately 18 #mx 17 ¢ m in size), were frequently
detected (22.4%) and some cattle were infected with
more than two species of Eimeria spp. The prevalence
of Nematoda spp. was 11.2%, and species of each egg
was morphologically estimated and thus described as
species—like, because we could not identify them by the
cultivation. Cysts, such as Giardia duodenalis, were not
found, but Cryptosporidium spp. were detected in two cattle
(Figure 1). Two Cryptosporidium isolates from cattle were
morphologically the same, and ellipsoidal, measuring 7.2 ¢+ m
X 5.4 pmand 7.2 £ mx 5.3 ¢ m. On IFA, these oocysts
showed positive reactions for Cryptosporidium andersoni
identification (Figure 1) and identified as Cryptosporidium
andersoni (C. andersoni) based on these data. Smaller type
oocysts such as C. parvum, which size are less than 6 £+ m,
were not seen. Using sedimentation method for trematode eggs,
F. gigantica and Paramphistomum spp. were found in 12.5%
and 3.8% of samples, respectively. Prevalence varied by
province; 0.0%—71.4% for F. gigantica and 0.0%—-35.0% for
Paramphistomum spp.

3.2. Transmission analysts of C. andersoni

Experimentally infection using one C. andersoni isolate

on mice was conducted because we could obtain oocysts
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Table 1

199

Prevalence of gastrointestinal parasitic infection in examined cattle stratified by district.

District (No. of No. of No. of cattle

Parasites detected by fecal examination

Parasites detected by

farms) examined positive for sedimentation examination
cattle parasites — - - - -
FEimeria spp. C. andersoni Nematoda spp. F. gigantica Paramphistomum
(No. of positive cattle and species*) spp-
Purwakarta (9) 22 14 6 0 2 (2; Capillaria spp., 1; 8 7
Trychostrongylus spp.)
Tasikmalaya (15) 21 19 10 0 4 (1; Bunostomum spp., 1; 15 4
Cooperia spp., 1; Mecistocirrus
spp-» 3; Trychostrongylus spp.)
Bogor (1) 183 67 47 1 22 (1; Ascaris spp., 1; 1 0
Bunostomum spp., 1; Cooperia
spp-, 4; Mecistocirrus spp., 10;
Oesophagustomum spp., 4;
Strongyloides spp., 1; Toxocara
spp-, 6; Trychostrongylus spp.)
Majalengka (5) 22 4 2 0 0 2 0
Sumedang (2) 29 18 7 0 0 13 1
Kuningan (2) 13 2 2 1 1 (1; Trichuris spp.) 0 0
Ciamis (1) 104 29 14 0 15 (9; Bunostomum spp., 10 3
8; Oesophagustomum
spp., 1; Trichuris spp., 5;
Trychostrongylus spp.)
Total(%) 394 153(38.8%) 88 (22.4%) 2 (0.5%) 44 (11.2%) 49 (12.5%) 15 (3.8%)

*Eggs were classified based on egg morphology, and are thus described as species—like.

enough for this analysis from only one positive cattle. After
inoculation, one of four mice shed oocysts at 4 d, and the
number of oocysts per gram were less than 100. From days
7 to 14, large numbers of oocysts were found in feces, and
the number of oocysts per gram reached at approximately 2x
10". During four—-week monitoring period, the infected mice
showed no clinical signs, including diarrhea, and oocysts

were not detected from 18 d after inoculation.

A —

Figure 1. Picture of C. anderson detected in feces of a cow
reared in Bogor, Indonesia.

(A) Immunofluorescence assay using a commercial
Cryptosporidium/Giardia detection kit; (B) The arrow
indicates positive reaction by an oocyst—specific antibody.
Note: Scale bar = 10 ¢ m.

4. Discussion

In the present study, the prevalence of gastrointestinal
parasites on cattle in Indonesia was found not to be high.
Using the floatation method, Eimeria infection was found
in 22.4% of examined cattle, with provincial levels ranging
from 9.1%—47.6%. So far, the population of Eimeria spp. has
varied among different countries in previous reports; 95.4%
in Germanyl10], 76.5% in Japanl6l, 47.09% in Pakistanl!1], 35%
in Tanzaniall2], and 33.33% in Brazill13], although the key
factors for Eimeria infection remain uncertain. In cattle,
several Eimeria species, particularly E. bovis and E. zuernii,
are known to induce clinical disease such as watery to
bloody diarrheall4]. Although species determination was
not conducted in this study, oocysts with morphological
similarities to E. bovis and E. zuernii were detected. Thus,
these infected cattle could be as a potential source of bovine
coccidiosis.

Nematode infections were found in most examined areas,
and Oesophagustomum and Bunostomum—like eggs were
frequently detected. However, the infection (11.2%) in the

present study was relatively lower than other countries;
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about 50% in Costa Rica and Vietnaml15.16]. Similar to
oocysts of Eimeria spp., some Oesophagustomum spp. and
Bunostomum spp. eggs form as an infective parasites after
fecal excretion from the host, then remain on a favorable
environment, which resulting in acquired infectivity.
Since those eggs survive in soil or water for several weeks
or months, infection by these parasites may provide
insight into parasitic pollution and environmental hygiene
conditions on farms. In West Java, small-scale farm
management is common, and thus one possible reason for
the low prevalence might be because of the low population
of animals on each farm, leading to less opportunity to the
transmission of infection.

The prevalence of Trematoda, particularly F. gigantica
was found varied among the districts; it was between 0.0%—
71.4%. This Trematoda cause significant economic losses,
due to stunted growth, reproduction malfunction up to
mortality. There has only been one report on the prevalence
of Trematoda in cattle in Indonesial4l. The report mentioned
that based on egg counting examination, the infection
rate of F. gigantica in Central Java was more than 40%. In
Indonesia, this parasite is transmitted by snails namely
Lymnaea rubiginosall7l, which act as an intermediate
host for infection. The cattle were infected by ingestion of
freshwater plants or rice straws containing the metacercariae
of F. gigantica. Thus, the infection is closely associated
with environmental factors, such as temperature, humidity
and rainfall, which are suitable for intermediate hosts and
parasites, as well as the chance of cattle feeding of aquatic
plants. Based on these findings, the prevalence of infection
could depend on the type of grazing. In the present survey,
although little is known about the relationship between
infection and farming method, cattle kept in cowsheds on
smaller farms may have less opportunity to become infected.

In this survey, C. andersoni oocysts were detected
in feces from two dairy cattle. In other countries, this
Cryptosporidium species was also found in humanl18.19].
Although little reports to clarify the pathogenicity of
C. andersoni, it was suggested that chronic infection in cattle
cause gastritis, reduces milk yield and leads to poor weight
gainl20]. The infected cattle in the present study showed no
clinical symptoms. To date, there have been no other reports
about Cryptosporidium infection on livestock in Indonesia.
Since the number of cattle examined in the present study
was small, it is necessary to conduct further investigation
in order to determine whether Cryptosporidium is more
widespread in Indonesia.

On this study, Cryptosporidium isolate could be
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successfully transmitted to mice, although only one of
four examined mice was infected. Previously, based on
research done by Lindsay et all2l], the larger type oocysts
of Cryptosporidium from cattle was distinguished from
Cryptosporidium muris (C. muris) of rodents, and named as
a new species on genetic and infectivity basis. However, C.
andersoni isolates infective to mice, which had biological
features different from those of other countries (not infective
to mice), have been reported in two countries, Japan and
Czech Republicl22-24]. Although it remains necessary to
genetically analyze the isolate and to confirm infectivity
using more mice or immunodeficient mice, this is the third
report of C. andersoni isolates that could be infective to
mice.

We firstly report about the prevalence of gastrointestinal
parasites, Eimeria spp., Cryptosporidium spp., Nematoda
spp. in cattle in Indonesia As a result of our current survey,
the infection of gastrointestinal parasites was not high,
and this preliminary survey could be used as a basic data
on gastrointestinal parasitic infection in Indonesia. Most
cattle farms in Indonesia are comparatively small scale,
and animal hygiene treatment for infectious diseases
varies among farmer. In this survey, the information about
individual hygienic strategies on the examined farms,
including anthelmintic treatment, could not be investigated.
Thus, further extended survey in large areas in Indonesia is
needed in order to evaluate the correlation between the use

of anthelmintic treatment and prevalence.
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