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ABSTRACT

Brucellosis is a zoonotic disease characterized by reproductive failure in animals and
undulent fever in humans. In cattle, it is caused by Brucella abortus while in goats by
Brucella melitensis, the main cause of brucellosis in humans. Brucellosis in livestock has
been associated with importation of animals from breeder herd of unknown disease status.
The prevalence of bovine brucellosis Brucella abortus in 2014 ranged between 1% and
2% in Thailand and Indonesia, and 4%–5% in Malaysia and Myanmar. Prevalence of goat
brucellosis Brucella melitensis is approximately 1% in Malaysia and Thailand. ‘Test-and-
slaughter’ is the general policy against brucellosis adopted by most ASEAN countries to
eradicate the disease. Under this program, the Rose Bengal Plate Test (RBPT) is used as
the screening test to identify infected farm/herd while the complement fixation test (CFT)
is the confirmatory test. The test-and-slaughter eradication strategy that was implemented
since 1979 had managed to keep the prevalence rate to less than 5%, from 3.3% in 1979,
0.23% in 1988, 1% in 1998 and 5% in 2016. The test-and-slaughter program seemed
effective in reducing the prevalence of brucellosis but was unable to eradicate the disease
due to several factors, which include failure to locate and identify the remaining affected
animals and to control their movement, importation of breeder animals from non-
brucellosis free countries and lack of participation by the farmers following unreliable
test results. To support the eradication policy, research activities since 1980s have sug-
gested combinations of serological tests to improve diagnosis while surveillance should
be focused on hotspots areas. The prevalence can be further reduced by strictly sourcing
breeder animals from brucella-free areas or countries.

1. Introduction

Brucellosis is one of the most important zoonotic diseases of
ruminant in the Southeast Asia. In large ruminant, it is caused by
Brucella abortus (B. abortus) [1] while Brucella melitensis
(B. melitensis) infects mainly small ruminant, particularly
goats [2]. The disease has been associated with importation of
breeder cattle and goats from various ruminant-producing
countries of unknown disease status. With the importation of
animals, diseases are likely to accompany [3].

Most ASEAN countries use the ‘test-and-slaughter’ program
to eradicate brucellosis. This requires an efficient surveillance
program and a quick and reliable test protocol. The current use
of Rose Bengal Plate test (RBPT) for screening of infected herd
followed by the complement fixation test (CFT) on RBPT-
positive sera is believed to lead to culling of many uninfected
breeders [4]. This paper reviews the status, control policy and
research activity on animal brucellosis in Malaysia.

2. Prevalence of brucellosis in Southeast Asia

Indonesia records the most numbers of livestock in the
Southeast Asia, followed by Vietnam and Thailand (Table 1).
Malaysia recorded the least. Animal brucellosis is considered
endemic in Southeast Asia [11]. The prevalence of bovine
brucellosis (B. abortus) in 2013 ranged between 1% and 2%
in Thailand and Indonesia, and 4%–5% in Malaysia and
Myanmar (Table 1). The prevalence of goat brucellosis
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(B. melitensis) is approximately 1% in Malaysia and Thailand
(Table 1). The high prevalence in Malaysia has been associated
with importation of breeder animals [12], herd size and farm
biosecurity [8] while the unknown prevalence in Vietnam and
the Philippine might be due to the different focus of the
disease surveillance activity [8] and brucellosis eradication
program is not in place. However, the most important factor
that influences prevalence rate of brucellosis is the un-
controlled animal movements. Stable animal populations in
Indonesia and Thailand maintained low rate of prevalence
because of less animal movement [5,9] while unstable population
in Malaysia and Myanmar due to livestock importation and
export resulted in active animal movement that spread the
disease. Singapore and the Philippine had eradicated the
disease earlier but brucellosis has recently re-emerged [13].

Brucellosis caused by B. abortus is an old disease in most
Southeast Asian countries, especially Malaysia that recorded the
disease since 1950 and Thailand since 1956 [14,15]. In Malaysia,
it has been reported to be high among cattle population under
integration with plantation i.e. cattle raised extensively,
utilizing local grass and shrub grown underneath the main
trees such as oil palm with 6.9% prevalence [16]. This is
particularly high in the states of Pahang and Johor following
importation of infected cattle (Table 2) from Thailand [18]. A
recent study in Malaysia revealed the overall prevalence of
bovine brucellosis at 2.5%, involving the central states of
Peninsular Malaysia and the state of Pahang remained high
[15]. Herd size, breed, animal movement and interaction with
other species of animal particularly wildlife and small
ruminants have been associated with the high prevalence [19].
Thus, the odd of brucellosis in large ruminants is 1.6 times
more compared to small ruminants [20].

Estimated total economic losses due to brucellosis in
Malaysia is approximately RM200 607 946.80 a year [20].
Nevertheless, there are several hotspots for bovine brucellosis
that have been identified in Peninsular Malaysia [19]. The first
involves states of Johor and Pahang, covering 68.14 km radius
mostly due to concentration of cattle rearing within FELDA
Palm Oil Plantation in these two states. The second hotspot
involves 51 districts in Kelantan, Perak, Terengganu, Selangor
and Pahang covering a total area of 229.98 km radius due to
the importation activities and presence of private quarantine
station. The third hotspot covers an area of 34.39 km radius in
Selangor and Federal Territory.

There was no sero-positive reactor among sheep between
1981 and 1986 when a total of 1436 sheep sera were tested.
However, following massive importation of sheep in 1986, there
were 2 reactors in 1987 and since then sero-positive had been
recorded among sheep in Terengganu, Kedah, Perlis and Pahang
[21]. The prevalence of ovine brucellosis in Malaysia was 0.02%
in 1987, 0.11% in 1988, 0.05% in 1989, 0.03% in 1990 and
0.13% in 1991 with Terengganu showing higher percentage.
Brucella ovis was eventually isolated for the first time from
sheep in Malaysia in 1991 [21] that prompted a call for control
measure among sheep.

Infection by B. melitensis among goats in Asia is quite recent
[22]. In Malaysia, it coincides with the extensive importation of
breeder goats since 2006 [23]. The prevalence among goats and
sheep in Malaysia was reported at 10.7% and 14.5% in 2009,
respectively [24]. This highlighted the need for a serious
attention also extended for control measure against
B. melitensis infection in Malaysia. A later study revealed that
the prevalence of brucellosis among sheep and goats in
Malaysia in 1994 was 16.84% but reduced to approximately
1% between 1997 and 2008. Between 2009 and 2011, the
prevalence was 1.5% [17]. Recent study revealed that the
seroprevalence of brucellosis among goats was 0.91% (95%
CI = 0.86–0.96) and among farms was 7.09% with states like
Perlis that border neighbouring countries showing higher
seroprevalence [25].

3. Human brucellosis in Southeast Asia

Human brucellosis has been reported in Southeast Asia,
particularly Indonesia [26], Malaysia [27], Singapore and
Myanmar [28] and Thailand [29]. It is recognised as an
emerging zoonotic disease in Southeast Asia and is frequently
caused by B. melitensis [30]. Human infections are usually
associated with handling of infected animals and/or
consumption of contaminated milk, particularly goats [31,32].
Therefore, failure to control animal brucellosis might lead to
increasing incidence of human brucellosis [31]. Most isolates
of B. melitensis are susceptible to most antibiotics except
rifampicin [33]. Nevertheless, prescription of rifampicine p.o.
once a day combined with doxycycline p.o. twice a day for 6
consecutive weeks has been proven effective [27].

4. Government policy on brucellosis

‘Test-and-slaughter’ is the current method used to control
brucellosis in many ASEAN countries. This method is suitable
for eradicating all emerging and re-emerging zoonotic livestock
diseases when the disease prevalence is low [34]. In Malaysia, the
national program for ‘Area-Wise Eradication of Bovine
Brucellosis’ was implemented in 1979 that was based on the

Table 1

Livestock population and prevalence of Brucella abortus and Brucella melitensis among livestock in the Southeast Asia (2013).

Country Large ruminants Small ruminants Pigs B. abortus (%) B. melitensis (%) References

Indonesia 18727000 33136000 NA 2.7 NA [5]

Lao PDR 3641858 603078 2964762 0.0 0.0 [6]

Malaysia 869826 612130 1816661 4.8 0.8 [7]

Myanmar 14200000 2000000 4500000 0.5 NA [8]

Thailand 5920484 482317 9511389 1.1 1.0 [9]

Vietnam 7316266 1345421 26261408 0.0 0.0 [10]

Table 2

Reactor rates (%) for brucellosis among imported cattle [17].

Quarantine station 1994 1995 1996 1997 1998 Average

Rantau Panjang [Kelantan] 8.07 0.00 5.30 7.52 5.30 5.24
Padang Besar [Perlis] 2.60 6.10 9.70 2.80 1.30 4.50
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