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Abstract: The importation of cattle as a result of the fulfillment of beef meat demand increases risk of the entry
some diseases such as diseases caused by blood parasites. Anaplasma, Babesia, Theileria are blood parasites
which cause production losses in livestocks. This study was conducted to estimate the prevalence of these
diseases and  its  influence  on  the  physiological  condition  of  Australian   feeder   cattle.   Samples   of
blood smear, whole blood and physiological condition data were collected from 280 feeder cattle in August-
September 2014. The amount of blood intracellular parasites were counted at 500 erythrocytes. The body
temperature, heart rates, respiratory rates and body weight were measured while collecting blood samples.
Blood profiles consist of hemoglobine values, erythrocytes and hematocrit values were measured by automated
hematology analyzer. The results showed that the highest prevalence caused by Theileria (62.14%), followed
by Anaplasma (60.36%) and Babesia (42.86%). The multi infection was occurred (62.45%) with the level of
parasitemia ranged from 0.2% to 1%. Data analysis to compare the temperature, heart rates, respiratory rates,
body weight, hemoglobine values, erythrocytes and hematocrit values between infected and uninfected cattle
showed no significant differences (p>0.05). Infected cattle showed no clinical symptoms and could be a carrier
of the disease.
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INTRODUCTION frozen  meat mainly from Australia and New Zealand [1].

Beef meat is an important source of animal protein for cattle  through  Tanjung Priok Port as much as 250851
human. Data from the Indonesian Directorate General of head of cattle, consist of 172799 head of feeder cattle and
Livestock and Animal Health, nationwide needs of beef 78052 head of slaughter cattle [2]. According to the
and buffalo meat in 2012 were 484000 tons. Local Regulation of the Minister of Agriculture Republic of
availability were 399000 tons (82.5%) and a shortage of Indonesia No.113 of 2013, feeder cattle  are  cattle  that
85000 tons (17.5%) met from importation as many as maintained for a period of time in order to meat production
283000 head of cattle (equivalent to 51000 tons of beef purposes. The importation of cattle to Indonesia may
meat)  and  34000  tons  of frozen  beef  meat.  Availability increases the risk of entry some diseases. Anaplasma,
was  obtained  from  slaughter  cattle  and  local  buffalo Babesia and Theileria in Decree of the Minister of
of the main centers of population and production in Agriculture Republic of Indonesia No. 3238 of 2009
Indonesia, especially in West Java, Banten, East Nusa classified as disease agents included in the Animal
Tenggara,  West  Nusa  Tenggara,  Bali,  East  Java, Quarantine Diseases class II. Agents of the disease
Central  Java,  Yogyakarta,  Lampung  and  South although its stated in the territory of the Republic of
Sulawesi. Shortage of supply of consumption was met Indonesia and has been known to handle, but still must be
through importation of feeder cattle from Australia and prevented.

Indonesia  in  2013  imported  feeder   and   slaughter
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Anaplasmosis in cattle caused by obligate intra- error, the sample size was obtained 278 samples [6].
erythrocytic parasite of the genus Anaplasma. Symptoms Samples were taken from six shipments of imported cattle
that occur are fever that last for 4 to 10 days, anorexia, in one month in the form of blood smears, whole blood
weight loss, lethargy, cough and increased respiratory and physiological condition data. Samples were taken by
rate and pulse rate, abortion, decreased milk production using simple random sampling.
and quality of cement [3]. Babesiosis is a disease caused
by parasitic protozoa of the genus Babesia.. Symptoms in Blood Collection and Detection of Blood Parasites: Blood
animals are anorexia, fever, anemia, increased respiratory sampling was performed by using venoject tube 3 ml
rate and pulse rate, jaundice, diarrhea, constipation and containing EDTA from coccygea media vein. Blood
respiratory problems. Fever that occurs can lead to smears were dried for 1 minute, fixated with methanol for
abortion and decreased sperm fertility [4]. Theileriosis is 3-5 minutes.  Blood   smears  were  stained  using  10%
a disease caused by protozoa of the genus Theileria. It is Giemsa solution, washed with distilled water and dried [7].
an obligate intracellular parasite. Clinical symptoms that The blood smear was observed by using microscope with
occur are fever, anorexia, decreased milk production and 1000x magnification. The number of intracellular parasites
weight, respiratory problems, poor growth and blood were calculated for every 500 erythrocytes in five
production, jaundice, anemia and abortion [5]. fields of view. The parasitemia level was calculated by the

Anaplasma, Babesia and Theileria are Tick-borne formula:
blood parasites which globally impact on animal health
and economic. Study of blood parasites and their effects (The amount of blood parasites) / 500 x 100% [8].
on physiological conditions is necessary in an effort to
prevent the spread of the diseases. This study conducted Hematological Profile and Examination of Physiological
to  identify  the  disease  agents, estimate the prevalence Conditions: Hematological examination of blood samples
of  anaplasmosis,  babesiosis  and  theileriosis  and in this study was erythrocytes count, hemoglobine value
identify the influence of infection to the physiological (Hb) and the value of Packed Cell Volume
condition of cattle. (PCV/hematocrit). Examination was using automated

MATERIALS AND METHODS conditions on feeder cattle was measuring the body

Time and Area of Study: The study was conducted from weight. Body temperature measurement was perrectal.
August to October 2014. Sampling of blood  smear, whole Heart rates measurement was done by counting pulse at
blood and physiological data was conducted from 20 the coccygea media vein. Respiratory rates measurements
August to 17 September 2014. The sampling was was done by calculating the motion of the breath at the
performed at the Port of Tanjung Priok and Animal abdomen. Weight measurement is done by using digital
Quarantine Installations. Detection of blood parasites and scales on the cage clamp.
blood profile was performed in the laboratory of Blood sampling and physiological conditions data
Agricultural Quarantine Tanjung  Priok  and  laboratory collecting in this study was conducted on Animal
Protozoology of Veterinary Medicine Faculty, Bogor Quarantine Installations with ambient temperature of
Agricultural University. 30.5°C to 34.7°C with humidity of 60% to 80%.

Sample Size: The study design was cross-sectional. Data Analysis: Data was analyzed descriptively and used
Based on cross-sectional study formula, calculation by the t-test to compare continuous data based on two
50% assuming prevalence, 95% confidence level and 6% categories.

hematology analyzer. Examination of physiological

temperature, heart rates, respiratory rates and body

Table 1: Origin of samples from six shipments (August-September 2014)
No Location of Animal Quarantine Installation Loading Port Number of Imported Feeder cattle (head) Samples
1 Cianjur Darwin 1249 45
2 Cileungsi Darwin 2000 53
3 Jonggol Darwin 509 41
4 Subang Darwin 300 40
5 Tangerang Darwin 3056 58
6 Bandung Fremantle – Broome 1000 43

Total 280
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Table 2: Prevalence of anaplasmosis, babesiosis and theileriosis (August-September 2014)
Location of Animal Prevalence Level of Prevalence Level of Prevalence Level of

No Quarantine Installation anaplasmosis (%) parasitemia (%) babesiosis (%) parasitemia (%) theileriosis (%) parasitemia (%)
1 Cianjur 57.78 0.45 40.00 0.27 51.11 0.27
2 Cileungsi 56.60 0.37 43.39 0.23 67.92 0.40
3 Jonggol 56.09 0.36 24.39 0.26 46.34 0.38
4 Subang 72.50 0.30 47.50 0.26 70.00 0.41
5 Tangerang 56.90 0.27 44.83 0.26 72.41 0.34
6 Bandung 65.12 0.34 55.81 0.24 60.47 0.37

Total 60.36 0.34 42.86 0.24 62.14 0.36
(0.20- 1.00) (0.20- 0.80) (0.20- 0.80)

Table 3: Multi infection of blood parasites
Multi infection samples Anaplasma-Babesia Anaplasma-Theileria Babesia-Theileria Anaplasma-Babesia-Theileria
158 24 (15.19%) 47 (29.75%) 34 (21.52%) 53 (33.54%)

Table 4: Hemoglobin values, number of erythrocytes and hematocrit values
Sampel (n) Average Hemoglobine (g/dL) Average Erythrocytes (x10 /µL) Average hematocrit (%)6

Negative 12.77±0.34 7.28±0.24 34.29±0.93
Positive 12.97±0.12 7.45±0.67 34.56±0.32
Normal range* 8-15 5-10 24-46
*source : Merck Veterinary Manual [9]

Table 5: Body temperature, heart rates, respiratory rates and body weight
Sampel Average body temperature (°C) Average heart rates (/min) Average respiratory rates (/min) Body weight (Kg)
Negative 37.54±0.11 66.37±2.27 33.48±2.13 293.59±3.84
Positive 37.77±0.04 68.36±0.66 31.78±0.57 299.98±1.89
Normal range* 36.7-39.1 60-80 15 – 30
*source: Merck Veterinary Manual [10] and Jackson & Cockroft [11]

RESULTS reticulate cells (0.4-0.6 µm up to 0.7-1.9 µm). Dense-cored

Prevalence of Blood Parasites in Study Area: Out of 280 infective form of bacteria. By 48 hours post-infection
samples, 253 were positive (90.4%) of blood parasites. reticulate cells divide by binary fission.  At  72  hours
Table (3) showed the percentage of multi infection of post-infection, reticulate cells mature into dense-cored
blood parasites. The positive samples of blood parasites cells and released to start a new cycle [13]. Babesia and
was showed 158 samples of multi infection (62.45%) and Theileria are important pathogenic protozoa. Babesia is
95 samples of single infection (37.55%). generally distinguished by morphology and specific host

Data analysis to compare the hematological profile [14]. Babesia has a pear-shaped, located in pairs, round,
between infected and uninfected cattle showed no oval or irregular depending on the stage of development
significant differences (p> 0.05). of the parasite in erythrocytes. Babesia differentiated by

Data analysis to compare the body temperature, heart size, small Babesia (1- 2.5 µm) and large Babesia (3-5 µm).
rates, respiratory rates and body weight between infected Theileria has size 1-2 µm and a rod-shaped, oval or coma
and uninfected cattle showed no significant differences in erythrocytes [15].
(p>0.05) The prevalence of theileriosis is higher when

DISCUSSION Prevalence of babesiosis in 2009 was found 10.5% [16]

Anaplasma is an obligate intracellular was found 55.01% [17] and increased to 62.14%.
microorganisms, Gram-negative bacteria and live in Proportion of multi infection was higher than single
mammalian blood cells [12]. Anaplasma occurs infections and multiple infections of Anaplasma, Babesia
intracelularly in two morphologically distinct and Theileria was frequently found in the incidence of
ultrastuctural forms dense-cored cells (0.4-0.6 µm) and infection with level of parasitemia ranged between 0.2% to

cells dominate the initial 24 hours after infection and the

compared with anaplasmosis and babesiosis in this study.

and increased to 42.86%. Prevalence of theileriosis in 2009
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1%. Animal Health in Australia (AHA) of 2013 stated that This study found that infected feeder cattle from
anaplasmosis and babesiosis restricted in Northern Australia showed no clinical symptoms. Tick-borne
Australia and Australia free from theileriosis caused by diseases attack 80% of the cattle population and
T.parva and T.annulata. This study was found that cattle distributed worldwide. Lack of data on the prevalence and
with anaplasmosis and babesiosis derived from the incidence of these diseases make it difficult to determine
loading port in Northern Australia (Darwin) and in the impact of the diseases [26]. Further studies should be
Western Australia (Fremantle and Broome). Australia carried out on tick-borne diseases thereby mitigating for
endemic benign Theileria that cause infection in cattle prevention and control strategies [27].
where Theileria rarely associated with any symptoms. Australia has some management recommendations to
Diagnosis of theileriosis done if the cause of other reduce the incidence of diseases caused by blood
diseases have been eliminated [18]. Benign theileriosis in parasites with localizing infected areas, prevention of
cattle caused by T.sergenti, T.orientalis and T.buffeli cattle mobilization in infected areas, livestock management
resulting asymptomatic disease in cattle [19]. in the form of good feeding management, health
Anaplasmosis, babesiosis and theileriosis are endemic in maintenance and stress control in cattle by creating an
the tropics and sub-tropics area. However, it has been environment and proper handling of cattle, prevent
several cases   of  the  disease  in  temperate  climate parasite transmission  and  tick  control.  Australia
areas. The prevalence was higher in hot and humid areas ensures the health of cattle through animal health
related to the number of ticks [20-22]. certificate. Animal health certificate was issued by the

Anaplasma has 7 to 60 days of incubation period. Australian government, stated that the cattle are free of
During the incubation period, infected erythrocytes ectoparasites and treated with acaricides 14 days prior to
increased and removed by the reticuloendothelial cells, export and no outbreaks or clinical symptoms of
causing anemia and jaundice without hemoglobinemia and anaplasmosis, babesiosis, theileriosis in the 6 months
hemoglobinuria. Infection cause further clinical symptoms prior to shipment. Cattle that recovered from blood
such as hyperthermia, weight loss, abortion and lethargy parasites infection would be a carrier because it can
[12]. Babesia in the form of sporozoites infect through the transmit the disease from blood either through biological
bite of ticks. Sporozoites develop into piroplasma in or mechanical transmission. Examination of the carrier
infected erythrocytes and produce 2 to 4 cell and infect cattle is necessary for the prevention of disease
other erythrocytes. Infection cause symptoms such as transmission [28].
hyperthermia, anemia, jaundice and lethargy. Sporozoites
of Theileria enter and  infect lymphocytes or CONCLUSION
macrophages and form schizonts [14]. Lymphocytes
release merozoites that infect erythrocytes and become Feeder cattle from Australia were infected of Blood
trophozoites. When Theileria infect lymphocytes, parasites (Anaplasma, Babesia, Theileria) and the
symptoms that occur such as thrombocytopenia and prevalence of the disease tended to increase and occurred
panleukopenia [23]. Other symptoms are hyperthermia, multi infection. Infected cattle showed no clinical
anemia, jaundice, abortion, lethargy and death [22]. Okon symptoms and could be a carrier of the diseases. 
et al. in present investigation show that diseases have a
negative impact on the physiological functions of infected REFERENCES
animals [24].
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