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Abstract

Brucellosis is a zoonotic disease that infects multiple species of animals. The species of Brucella that infects
goats is Brucella melitensis.
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The proportion of brucellosis seropositive among goats in several districts showing bovine brucellosis
seropositivity in Java Island, Indonesia was investigated in 2015. Serum samples were collected from 214 goats
with judgment sampling from quarantine exits, livestock wholesalers and goat farms in Java Island. The Rose
Bengal test (RBT), complement fixation test (CFT) and enzyme-linked immunosorbent assay (ELISA) were
used to detect antibodies against Brucella. Brucella was identified from seropositive samples using bacterial
culture and polymerase chain reaction (PCR). From serological examination of the goat samples, only two
samples showed positive results for RBT, and three were positive for CFT, but none of those samples showed
positive results for ELISA. Brucella spp bacteria were not detected by bacterial culture and PCR from vaginal
swabs or milk samples. The proportion of Brucellosis seropositive amongst tested goats was low (2.3%;95%
Confidence Interval (CI); 0.0209 - 0.0251) (5/214). The present of seropositive goats indicates the previous
exposure of brucellosis which genarated antibodies. However, the species of Brucella that had infected them

remains unknown.
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1. Introduction

Brucellosis is an infectious and widespread zoonosis caused by the genus Brucella [1]. Brucella can infect
several mammals such cattle, goats and also humans. Goat brucellosis is commonly caused by B. melitensis
which is very pathogenic to humans, and the disease is one of the most serious zoonotic diseases in the world
[2,3]. Brucellosis among humans is caused by the high intensity of transmission in ruminants, high density of
livestock and people, widespread marketing of non-pasteurized milk and dairy products and also consumption of

raw meat [4-7].

Brucella spp. have spread among Asian countries such as the Middle Eastern countries, Mongolia, and Nepal
with varied prevalence [8,6,9]. Goat brucellosis is problematic in Thailand and Malaysia because of high level
of movement of goat. Isolates from these countries were found to be phylogenetically similar to isolates from

India, Iran, and Israel but most closely resembled isolates from Singapore [10-12].

Animal brucellosis is well established in Indonesia, but it affects only beef, dairy cattle and pigs [13-15].
Brucellosis among cattle under extensive farming conditions revealed high seroprevalence (19.3%) in East
Indonesia [16]. Brucella suis biotype 1 was isolated from pigs slaughtered in Kapuk, Jakarta [17]. Human

brucellosis (B. abortus) incidence had reported in Indonesia [18].

In Indonesia goat are commonly kept as source of meat and milk. Java Island is the source of goat breeding
stock for other islands in Indonesia. Most of the farmers in Java Island have goats; however, the consumption
rate of goat meat in Indonesia is very low. The goats are only the source of organic manure and as savings. Any
surplus of goat stock could be exported to other countries, but Brucella infections are still a problem in
Indonesian livestock, including goats. However, information regarding brucellosis incidence among goats in
Indonesia is limited. The aim of this study was to detect of goat brucellosis in several districts reported to have

seropositivity of bovine brucellosis in Java Island in 2015.
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2. Material and Methods

In this study the seropositive proportion of brucellosis among goats in several districts showing bovine
brucellosis seropositivity in Java Island, Indonesia was investigated. This study was performed in accordance
with the regulations for Research in Animal Health in the Indonesian Law on Livestock and Animal Health
(UU/18/2009 junto UU/41/2014, article 66 and 79) [19,20].

2.1. Sample Collection

Serum, vaginal swabs and goat milk samples were collected from 214 goats at Cilegon quarantine exits,
Ambarawa livestock wholesalers and goat farms on Java Island in 2015. The farms that were selected were
farms in Boyolali, Semarang and Purworejo. Boyolali and Semarang districts were selected according to
monitoring data of Cilegon Quarantine services and surveilance data of Veterinary Disease Investigation Center-
Wates that found serological positive result of goat and bovine brucellosis from those areas. Purworejo district
was selected because the area is a source of goat breeding stock in Java Island and there were diseases with
clinical sign similarly with brucellosis in previous time (personal communication with the District Veterinarian).

Samples were collected aseptically and stored at -20°C until further use.

Serum samples were colected for serological identification. VVaginal swabs and goat milk were collected for
Brucella identification. All samples were sampled by judgment sampling based on clinical signs of brucellosis.
The animal selection criteria were female animals originating from areas where brucellosis is endemic in cattle,
diseases with clinical sign similarly with brucellosis and the animals were older than 1.5 years old. Some goats

had showed clinical signs of the diseases: abortus, still birth, mastitis, vaginal discharge and thinness.

2.2. Serological Examination

Serological examination was conducted parallely using RBT [1,21]; and the multispecies indirect ELISA IDVet.
The volume used in RBT for detection of brucellosis in goat were 75 pl and 25 pl for serum and antigen
respectively. This method was slightly different from the RBT in large ruminants where the ratio between serum
and antigen is 1:1. This was meant to increase the sensitivity of RBT and minimize the differences in the results
between RBT and CFT [21].

The comersial iELISA kit has sensitivity of 100% (CI 95%: 89.57%-100%) and specificity of 100% (Cl 95%:
99.11%-100%). This kit was used because it is acknowledged by the World Animal Health Organization (OIE)

and commercially available.

The Indonesian Brucella abortus Standard Sera (IBASS) that were used as the positive and negative controls
were obtained from Veterinary Disease Investigation Center-Maros, South Sulawesi with a CFT titre ranging
between CFT 2/128 and 3/128. Samples with positive results from one of the three serological tests RBT, CFT

or ELISA, were accepted as seropositive for brucellosis.

Serologically positive animals for RBT or CFT were cultured for bacteria from vagina swabs and milk samples.
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The PCR assay was performed parallelly to milk samples and suspected bacterial culture.

2.3. Bacteria Culture

Brucella identification was determined from vaginal swabs or goat milk from individuals that proved
seropositive in their serum samples. Milk samples were centrifuged at 6000 - 7000 g for 15 minutes to separate
the cream and pellet. The skim milk was disposed into a disinfectant then the cream and milk pellet were
homogenized. One to two milliliters of homogenized milk cream and vaginal swab in Amies transport media
were immediately inoculated into the basal medium trypticase soy broth (TSB) medium with 2-5% bovine calf
serum (BCF) and Brucella selective supplement (SR083A; Oxoid) added. The culture was incubated at 37 °C
with 5% CO; for 11 days.

On the third day the growth was observed; media that appeared cloudy were inoculated onto a solid trypticase
soy agar (TSA) medium with 2-5% BCF and Brucella Selective Supplement (SR083A; Oxoid) added. The
inoculum was incubated at 37 °C with 5% CO; for 5-7 days. The growth of the Brucella spp. colonies was
checked periodically. Identification of bacteria was performed through morphology, Gram staining, and
biochemical reactions (citric utilization, H,S production, urease activity, and growing in Mc Conkey agar) [1].
The bacterial culture was performed in two different laboratories, equipments and analysts. Further

identification was conducted by PCR assay.

2.4. Polymerase Chain Reaction (PCR)

The PCR was conducted on milk samples and bacteria cells that had grown from the culture. Samples were
mixed with 200 pl phospate buffered saline (PBS) before DNA extraction (Ql1Aamp DNA mini kit, Qiagen with
Qiacube robotic extraction). The DNA from the extraction was collected and stored in a freezer at -20°C. The
PCR primary pairs B-F : 5 TCA GGC GCT TAT AAC CGA AG 3’ and B-R : 5 ATC TGC GCA TAG GTC
TGC TT 3’ with a product length of of PCR 261 bp for the target Brucella spp. PCR amplifications (Qiagen Hot
StarTag Master Mix Kit, Cat No 203445) were modified from previous work [22]: 2 ul cDNA, 5 uM (0.5 pl)
primers, 12.5 pl Qiagen Hot StarTaq Master Mix, ddH20 (total 25.0 pl). The PCR programs: 15 min at 95 °C
(pre-denaturation); followed by 45 cycles of 1 min, 95 °C (denaturation), 1 min at 57 °C (annealing) and 2 min
at 72 °C (extension); 7 min at 72 °C (final extension). The amplification process used the Thermal Cycle
Applied Biosystem (ABI) Veriti. Visualization of the PCR results used 2% agarrose electrophoresis, 120 volts,
200 mA, 50 minutes (Owl Model OSP-300)

2.5. Data Analysis

The data resulting from this study were analyzed descriptively to describe the positive of brucellosis based on

the serological test results (proportion of seropositive).

3. Result
3.1. Serological Result
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Table 1 shows the results of the RBT, CFT and indirect ELISA to detect antibody against Brucella spp. in goat

samples.

Table 1: Serological test results for RBT, CFT and indirect-ELISA for the detection of Brucella spp.

Source of animals ~ Serological assay =~ Sample interpretation

Positive Negative % Positive

Quarantine Exit RBT 1 21 4,48
CFT 1 21 4.48
ELISA 0 28 0
Livestock Market RBT 1 39 2.50
CFT 2 38 5.00
ELISA 0 40 0
Farm RBT 0 152 0
CFT 0 152 0
ELISA 0 152 0
Total 5 209 2.3

The serological test results of the 214 serum samples demonstrated two RBT positive samples (+ and ++), three
CFT positive samples (1/4, 1/8 and 1/16) and no ELISA positive samples. There were 5 sample out of 214 goat
serum samples which were seropositive for brucellosis (2.3%, Cl 95%; 0.0209 - 0.0251) (5/214). This indicates

that the seropositve goats had been exposed to brucellosis and generated antibodies.

The RBT and CFT methods are most commonly tests used for serological testing of brucellosis in small
ruminant [2,23], and the official tests used by the European Union countries [23]. These are also the standard
tests according to World Animal Health Organization [24]. The RBT and CFT are used simultaneously to
increase the possibility of the detecting individuals that are infected and to improve disease control in areas
where eradication efforts have not yet been finalized [21,25,26]. Parallel examination between RBT and ELISA

will improve diagnostic sensitivity in goat herds having high risk of B. melitensis [27].

Brucellosis screening tests on sheep using the ELISA techniques improved the diagnosis of Brucella [28];
however, in this study, brucellosis was not detected in the serum samples tested using ELISA. This was different
from previous study in which ELISA demostrated a higher sensitivity (97-100%) than that of combination
between CFT and SAT, or CFT and RBPT, or CFT and skin delayed type-hypersensitivity (SDTH) (75-88%)
[28]. Indirect and competitive ELISA and Fluorescence Polarization Assay (FPA) are promising tests, but need
to be evaluated and standardized before being used in large scale. RBT and CFT are the serological tests mostly

used for large scale surveillance/eradication purposes [29].

3.2. Bacterial culture and PCR result
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Table 2 shows the results of the culture and PCR. It shows that none of milk or vaginal swab samples were

positive of any Brucella spp.

Table 2: Bacterial culture compared with PCR results of seropositive samples for Brucella spp.

Sample code  Seropositive” Type of sample

Milk Vaginal swab
PCR Bacterial culture PCR culture PCR Bacterial culture PCR culture
13 CFT N A NP NP A NP
17 RBT A NP NP A NP
IN22 RBT N S N NP A NP
B5 CFT N A NP NP A NP
P1 CFT N A NP NP A NP

*Serological test showing positive result
N = Negative; NP= not performed; A=Atypical (Biochemical Test); S=Suspect

Figure 1 demonstrates the PCR results of milk samples and suspected bacterial culture from the seropositives

goats. All the samples were negative.

M 1 2 3 4 5 6 7 8 M

1000 bp

500 bp
400 bp

300 bp
200 bp
100 bp

Figure 1: Gel electrophoresis image of amplicon produced from Brucella spp primers (261 bp).

M = molecular marker 100 bp; 1= negative control; 2= positive control Brucella abortus S99; 3= milk no 13;
4=milk no 17; 5= milk no IN22; 6= milk no B5; 7= milk no P1; 8= culture no IN 22.

None of the vaginal swabs or milk samples from seropositive animals showed positive result in PCR and
bacterial culture. This is likely because the numbers of microbes in the milk or vaginal swabs collected were
very low, thus were not detected. Brucella is a fastidious bacterium which is difficult to grow and the growth is

282



International Journal of Sciences: Basic and Applied Research (IJSBAR) (2017) Volume 31, No 1, pp 277-287

slow [1]. It is also probable that a low number of bacteria was being intermittently shed into milk [23]. This
might explain why only 44% of the milk samples were cultured and PCR positive from naturally infected

animals of B. abortus [30].

Another explanation could be that the immune system of the animal has killed the bacteria, as investigated on
previous study that toll-like receptors (TLR) 9 in the innate immune system of mammals has an important role

in clearing Brucella infection [31].

The previous study demonstrated that infections that had been eliminated would trigger immunity [32].
Generally, infections in the long term is a cause of the disease, but there is a possibility of elimination of the
bacteria. In infected animals, the humoral immune response is as effective as the cellular immune response (cell

mediated immune mechanism) [23].

Brucella is an intracellular bacterium which can survive in macrophages and dendritic cells [33]. However, the
bacteria could also be destroyed by macrophages if there is a failure when associating with the membrane

endoplasmic reticulum (ER) in forming a replicative vacuole [34,35].

Macrophages or Antigen Presenting Cells (APC) which have fragmented antigens would present the antigen
fragments to the lymphocyte T helper cells (Th cells) through the Major Histocompatibility Complex (MHC)
class 11 molecule which is located on the surface of the macrophage. The Th cell interacts with the APC through
the Cluster of Differentiation (CD4) and T-cell Receptor (TCR) belonging to the Th. Then there will be
activation of the Th cell, the Th cell proliferates and secretes cytokine (interleukin-1/1L-1) which would activate

naive B cells into plasma cells that are ready to produce specific antibody against the Brucella antigen [36].

3.3. The Origin of Seropositive Goats

Figure 2 demonstrates the map of the district origin of seropositive samples in Java Island. The seropositive
samples of goat brucellosis in this study were from Ambarawa livestock wholesalers and Cilegon quarantine
exit. The seropositive goats in Cilegon quarantine exit originated from Ngawi District that would be transported

to Sumatra Island.

Brucellosis seropositive results in this study were detected in samples collected from the livestock wholesalers
and the quarantine exit, but not from the goats in smallholding farms. This trend is caused by the socio-
economic behaviour of the farmers in Java Island. They usually have only a small-scale farm (from 1 to 30
goats/farmers), clean the pens daily, burn the leftover leaves and grass from feed, sell the sick and barren
animals to the livestock market or to livestock traders. Large livestock markets are places where livestock trade
happens. Goats coming from various places throughout Java Island are aggregated in large flocks. They are
bought by farmers and or other livestock traders, and then brought to other farms, other islands, or the slaughter
house. This condition is in line with the results of previous studies that had identified keeping large flocks of
livestock, having contact with sheep and foraging on pastures, not using disinfectants and having contact with

other herds of goats were the risk factors for Brucella seropositive results [37,38].
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Figure 2: Map of seropositive samples origin of goat brucellosis in Java Island

Based on observations in the field, farmers on this island kept their goats and cattle close to each other. At times,
they even put them in the same pen, and the livestock traders collected goats and cattle. They sold in one place
in holding pens or at the livestock market. This condition was possibly the source of Brucella spp. infection in
goats. The results of this study demonstrate that the goats in Java Island which are a source of breeding stock for

goats in Indonesia were not detected to harbor B. melitensis.

4, Conclusions

Goat brucellosis in several districts showing bovine brucellosis seropositivity in Java Island, Indonesia has a low
proportion of brucellosis seropositivity (2.3%, Cl 95%; 0.0209 - 0.0251) (5/214) indicating the exposure of
Brucella spp. among goats might occur; however, the source of infection remains unknown. Therefore,
improving brucellosis surveillance in small ruminants is necessary to prevent the spread of goat brucellosis
among goats in Indonesia. Quarantine actions must be improved to control goat brucellosis through
transportation and animal movement. We recommend that all goats be tested parallelly with RBT and CFT or
ELISA before being transported to another island. The seropositive goat for RBT and/or CFT and/or ELISA test

must be slaughtered.
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