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Abstract. Malignant catarrhal fever (MCF) is a disease causing a fatal
outcome in cattle and generates economic losses worldwide. This study aims
to detect the cause of the disease in Balinese cattle showing clinical signs
such as high fever, serous ocular mucopurulent nasal discharges, and
enlargement of pre-scapularis and pre-femoralis lymphnodes. These cattle
were previously housed 50 meters away from a flock of sheep which were
brought from Sabu Island 3 months earlier. Samples including blood, ocular,
nasal, and vaginal swabs were collected from 22 sheep, 30 goats, 33
clinically healthy cattle (22 Balinese and 11 Ongole cattle), and 3 infected
Balinese cattle. Samples were processed and tested using A nested
polymerase chain reaction (PCR) test. Results showed that 12 sheep out of
22 and 3 out of 3 infected Balinese cattle were positive MCF, suggesting a
potential spread of the disease from sheep to Balinese cattle. No goats and
Ongole cattle that were positive indicate that these animals are less
susceptible to Ovine Herpesvirus-2 (OvHV-2) infection compared to
Balinese cattle. The finding of 5 positive samples from 22 healthy Balinese
cattle shows the potential of sub-clinical infection of OVHV-2.

1Introduction

Malignant catarrhal fever (MCF) is a viral disease which generates fatal outcome in cattle
and other ruminants, characterized by fever, ocular and nasal discharge, listlessness, and
death [1]. There are two types of MCF i.e. Wildebeest-associated MCF (WA-MCF) which
is caused by Alcelaphine gammaherpesvirus-1 (AIHV-1) and sheep-associated MCF (SA-
MCF) which is caused by Ovine gammaherpesvirus-2 (OvHV-2)[2]. Several animals have
been reported to be more susceptible for SA-MCF, such as Balinese cattle (Bos javanicus)[3],
water buffalo (Bubalus bubalis), and Bison (Bos bonasus) [4], although it has been reported
in pigs, deer, and moose [5], goat [6], and horse [1]. Wildebeest and domestic sheep are
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reported to be natural hosts without developing clinical signs for AIHV-1 and OvHV-2
infection, respectively [2].

MCF spread throughout the world, such as in Africa [7], America [8], Europe [9], Asia
[5], and New Zealand [10]. In Indonesia, this disease has been reported in Kediri in 1894 by
Mansjoer in 1954 [11], and since then this disease has spread in most of the provinces in
Indonesia [12]. High cases rate of MCF was reported in West Nusa Tenggara, East Java,
East Nusa Tenggara, and Bali [6]. Between 2006 and 2013, there were 1751 MCF cases
which were reported, with 1063 cases in cattle, 480 cases in buffalo, 201 cases in goat, 6
cases in sheep, and 1 case in pig [6].

This study was initiated by a report on the clinical diseases in Balinese cattle in a mixed
large and small ruminant teaching farm in Kupang, East Nusa Tenggara, Indonesia. So that
the study aims to investigate the cause of the disease that has affected and provide
recommendations to the teaching farm.

2 Materials and Methods

2.1 Samples collection and field observation

Samples were collected in a farm in Kupang, East Nusa Tenggara which reported the diseases
in Balinese cattle. Samples collected were heparinized blood of 33 clinically healthy cattle
(22 Balinese and 11 Ongole), and 3 infected Balinese cattle, and swabs of ocular, nasal, and
vaginal from 22 sheep, 3 goats, and 3 infected Balinese cattle. Samples were stored at 4° C
before being processed.

2.2 DNA extraction

Extraction of DNA was carried out using a Genomic DNA mini kit (GeneAid, Taiwan)
following the company's instruction. Briefly, 200 pl samples were added to the tube
containing GB Buffer and incubated at 60°C for at least 10 minutes. Around 200 pl of
absolute ethanol was added and mix for 10 seconds. The mixture was transferred into the
spin column and centrifuged at 14-16,000 x g for 2 minutes. W1 Buffer was added and
centrifuged at 14-16,000 x g for 30-60 seconds. Columns were washed with 600 pl of wash
buffer, centrifuged at 14-16,000 x g for 30-60 seconds, and repeat for 3 minutes to dry the
column matrix. Add 100 pl of pre-heated Elution Buffer, leave at least 3 minutes, and
centrifuged at 14-16,000 x g for 30 seconds to elute the purified DNA.

2.3 Nested Polymerase Chain Reaction

Nested polymerase chain reaction (PCR) was used according to the previous study [13], [14]
and OIE recommendation [2] with minor modifications. Nested PCR was induced using
AmpONE Tag DNA Polymerase (GeneAll, Seoul, Korea) following the manufacture
procedure. PCR product analysis was conducted with gel electrophoresis of 5 ul PCR product
at 100 V for 1 hour in 1,5% agarose. Visualization of product was conducted using ethidium
bromide and ultraviolet trans-illuminator.
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3 Results and Discussion

3.1 Clinical features

A field investigation was conducted on the farm. Clinical signs such as high fever, serous
ocular discharges, mucopurulent nasal discharges, and enlargement of pre-scapularis and
pre-femoralis lymph nodes were observed in infected cattle (Fig. 1). Based on the clinical
findings it was likely to be MCF. However, there were several differential diagnosis of MCF,
namely rinderpest, septicemia epizootica (SE), bovine viral diarrhea-mucosal disease (BVD-
MD), Bluetongue, Foot and Mouth Disease (FMD), vesicular stomatitis and plant poisoning
[2], infectious bovine rhinotracheitis [15]. Also, MCF must be differentiated from Jembrana
disease [12], and in buffalo, it can be confused with Surra by Trypanosoma evansi [6]

Fig. 1. Balinese cattle developed clinical signs such as serous ocular discharges and mucopurulent nasal
discharges.

3.2 Epidemiological observation

Epidemiologically, the infected cattle were previously housed 50 meters away from a flock
of sheep which were brought from Sabu Island and lambing 3 months earlier. It was the first
of such disease in these farms. Ongole cattle that were penned closer to the sheep pen
remained clinically healthy. SA-MCF case could occur in a Bali cow raised 100 meters from
a sheepfold that was pregnant and giving birth [16]. MCF was also reported in Egypt when
cattle and buffalo became infected with OvHV-2 after the presence of newly lambing ewes
in the same premises [17]. Another study showed that the closer the distance to the sheepfold,
the Bali cattle tend to be more likely to be infected with MCF [18]. The “safe” distance so
that sensitive animals do not contract MCF from reservoir animals is not known with
certainty. MCF virus from sheep farms could transmit to bison ranches that were 1-5 km
away, however, the exact transmission mechanism is unknown but might be influenced by
the age and the amount of OvHV-2 viruses, the role of aerosols (secretions containing the
virus blown away by the wind), weather (wind, temperature, and humidity) and mechanical
vectors such as birds [19].

3.3 PCR detection of OvHV-2

The PCR results (Table 1) showed that OvHV-2 has been detected in pooled swab samples
of nasal, ocular, and vaginal in 12 of 22 sheep, in 5 of 21 heparinized blood samples of
apparently healthy Balinese cattle; in all heparinized blood of 3 Balinese cattle showing
clinical signs of MCF; and in all pooled of swab samples of nasal, ocular and vaginal of 3
Balinese cattle showing clinical signs of MCF. There was no OvHV-2 fragment detected
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from all swabs samples of cross-bred Etawa and local (Kacang) goats, nor all heparinized
blood samples of apparently healthy Ongole cattle.

Table 1. Result of PCR test on heparinized blood of cattle and ocular, nasal, and vaginal pooled
swab samples of goats, sheep, and cattle

. Number Positive Th?
Species/Breed Samples of samples  PCR test proportion of
infection (%)
Cross-bred Etawa  ocular, nasal, vaginal 18 0/18 0
goat pooled swab samples
Local (Kacang) ocular, nasal, vaginal 12 0/12 0
goat pooled swab samples
Sheep ocular, nasal, vaginal 22 14/22 54.55
pooled swab samples
Cross-bred heparinized blood 11 0/12 0
Ongole cattle
Clinically healthy heparinized blood 21 5/21 23.81
Balinese cattle
Clinically ocular, nasal, vaginal 3 3/3 100
infected Balinese  pooled swab samples
cattle

Based on the PCR results, it was obvious that the Balinese cattle had been previously
infected by OvHV-2 secreted by lambing sheep. In this case, goats (cross-bred Etawa and
local (Kacang)) were unlikely to be the sources of infection since they were free from OvHV-
2. Most of the sheep are not infected until 2 months of age. If the sheep are separated from
infected sheep before 2 months of age, they remain uninfected and can be raised as virus-
free sheep. Both juvenile and adult sheep shed viruses primarily through nasal secretions
[20]. Sheep aged between 6 and 9 months shed the virus more frequently and more intensely,
which suggests that the likelihood of transmission from adult sheep is relatively stable and
low throughout the year [8] This is scientific-based for sheep producers and also zoos with
large ruminant susceptible to MCF and sheep population to produce OvHV-2 free sheep.
This may also be applied in this teaching farm to have both Balinese cattle and sheep
population on the same premises.

The PCR results also showed that among so-called healthy Balinese cattle, some of them
were apparently infectedinfectd by OvHV-2 without showing any clinical signs. Normally,
OvHV-2 infection in cattle is caused by a cell-associated virus that survives 72 hours outside
the host whereas the cell-free virus is inactivated quickly in dry environments but may
survive over 13 days in humid environments [2]

In this case of OvHV-2 was detected in samples of pooled swabs of nasal, ocular, and
vaginal of sick cattle, the virus is likely originated from peripheral blood leucocyte (PBL)
existed in the opaque cornea of sick cattle. A previous study reported that OvHv-2 DNA was
detected in specimens from PBL sheep and goats [14].
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4 Conclusion

Based on the clinical-epidemiological features, and confirmed by PCR results, it was
concluded that the Balinese cattle had been previously infected by OvHV-2 secreted by
lambing sheep and that OvHV-2 sub-clinical infection was likely to occur in clinically
healthy Balinese cattle population in this teaching farm. It is recommended to the teaching
farm establish a flock of OvHV-2-free sheep.
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