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ABSTRACT

Coxiella burnetii (C. burnetii) is a Gram-negative and obligate intracellular bacterium that causes Query fever (Q
fever). The aim of the present study was to detect C. burnetii in beef cattle from Ampel slaughterhouse at Boyolali
Regency, Middle Java, Indonesia. Spleen, heart, liver, lung, and kidney samples were collected from 100 cattle and
used for Nested-PCR (nPCR) with four types of primers (OMP1, OMP2, OMP3, and OMP4). Five stages of pooling
extraction were performed on 100 individual samples. The nPCR amplified a 437 bp DNA fragment from the fifth
pool on the sampled heart, lung, and spleen. Furthermore, 10 individual samples from the fifth pool were re-tested
by nPCR to find out the number of positive individual samples. Of 10 samples, the obtained result indicated the
presence of C. burnetii DNA in 7 samples, 6 from Simmental cattle and 1 from Ongole cattle. Therefore, it can be
strongly suspected that there are 7 out of 100 local breed beef cattle positive of Q fever at Boyolali Regency, Middle
Java, Indonesia.
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INTRODUCTION

Coxiella burnetii (C. burnetii) is a Gram-negative and obligate intracellular bacterium that causes Query fever which is
also known as coxiellosis. This disease is highly contagious and zoonotic (OIE, 2010; Eldin et al., 2017), and can be
transmitted through aerosol and direct contact with infected animals or objects that are contaminated with the agent
(Ergas et al., 2006). Flies (Stomoxys sp., Musca sp.) and ticks (Ixodidae, Argasidae) are ectoparasites that act as vectors
causing the transmission of Q fever agent among animals, both from domestic to wild animals and also domestic to other
domestic animals (Maurin and Raoult, 1999; Eldin et al., 2017). Livestock that can be infected are ruminants such as
cattle, sheep, and goats, wild animals, pets, and even poultry.

Coxiella burnetii infection is often poorly symptomatic in animals. Symptoms that appear include decreased
appetite, respiratory disorders, and reproductive disorders, such as abortion (Fournier et al., 1998). In humans, C.
burnetii infection can be acute or chronic. The main clinical forms of acute Q fever in humans are pneumonia, hepatitis,
and flu-like syndrome, while chronic Q fever causes poor conditions, including endocarditis, vascular, and chronic
infections in pregnant women (Lodrigue et al., 2006; CDC, 2019). Chronic Q fever develops months or years following
initial Q fever infection. Stein et al. (2005) showed that aerosol transmission of Q fever causes severe lesions in the lung.

Query fever is present in many countries around the world, such as the USA, Canada, Australia, and several
countries in Africa and Asia (OIE, 2017). As a contagious disease, Q fever is the most neglected zoonosis in Indonesia.
Compared to other diseases, such as rabies, anthrax, and salmonellosis, this disease has received less public attention.
Considering the conducted studies on Q fever in Indonesia, Brahman Cross (BX) cattle were the main source of C.
burnetii. In fact, Q fever cases in Indonesia were reported in BX cattle (Setiyono, 2014), Balinese cattle (Mahatmi et al.,
2007), sheep, and goat (Mahatmi et al., 2007; Setiyono et al., 2008). Moreover, Q fever cases have already spreads to
some regions in Indonesia, such as Bogor (Mahatmi et al., 2007; Setiyono et al., 2008), Depok (Rini et al., 2019), Jakarta
(Setiyono et al., 2008), Malang (Mahatmi et al., 2007), Bali (Mahatmi et al., 2007) and Medan (Nasution et al., 2015).
So far, the incidence of the disease in Boyolali Regency has not been reported and the current study was the first case of
Q fever in beef cattle at Boyolali Regency, Middle Java, Indonesia. With this in mind, the present study aimed to detect
C. burnetii in beef cattle at Boyolali Regency, Middle Java, Indonesia.
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MATERIALS AND METHODS

Sampling

The samples included heart, liver, lung, spleen, and kidney organs from 100 cattle collected by pooling technique
(Rini et al., 2019). Each type of extracted organ was put in a different tube at every stage of the pooling extraction. To
enhance efficiency and reduce non-specific PCR product, only the heart organ was used for the individual test which was
based on pooling tests, showing the brightest band. The organ samples were collected by purposive random sampling
(Rini et al., 2019) from local beef cattle, such as Simmental, Ongole, Fresian Holstein, and Brahman breeds slaughtered
at the Ampel Slaughterhouse, Boyolali Regency, Middle Java, Indonesia from 19 to 21 June 2017.

Each organ was trimmed into cubes (3 cm thick), wrapped in aluminum foil, placed in a plastic container, and
stored in a coolbox to maintain the cold chain and freshness of the organ. Until the last day, the collected organs were
temporarily stored in the freezer (-30°C) at the Laboratory of Balai Pelayanan Kesehatan Masyarakat Veteriner (Bapel
Kesmavet) Boyolali Regency. The organs were placed in a coolbox with an icepack and transported by car to be tested at
the Integrated Laboratory, Faculty of Veterinary Medicine, Bogor Agricultural University (IPB University), Bogor,
Indonesia.

Nested- polymerase chain reaction

DNA extraction was carried out according to the method introduced by Ho et al. (1995) using DNA Purification
Kit; Solid tissue protocol (Gentra® Puregene®, Qiagen, Germany). Frozen fresh tissue of each organ was cut into 3-5
mg pieces and grounded for the extraction. Initial screening used pooling techniques on 100 cattle samples in 5 stages.
All organs (heart, liver, lung, spleen, and kidney) were extracted and placed on different tubes so there were five tubes of
pooling sample organs in every stage. In the first and third pool stage, 25 samples were extracted, respectively. In the
second and the fourth pool stage, every 20 samples were extracted while in the fifth pool stage as many as 10 samples
were extracted. After initial screening, 10 individual samples from the fifth pool were re-tested to see which cattle were
positive for Q fever.

The DNA amplification was performed by Nested-PCR (nPCR). The DNA sample was amplified on a thermal
cycler machine (GeneAmp PCR systems 9600, Perkin-Elmer®, USA). The first-round PCR was programmed for 35
cycles. There were pre-denaturation (94°C, 3 minutes), denaturation (94°C, 1 minute), annealing (54°C, 1 minute),
extension (72°C, 2 minutes), final extension (72°C, 4 minutes), and cooling (4°C, «). The first-round PCR product was
501 bp (OMP1 and OMP2, Ogawa et al., 2004). The primers used in the PCR test are shown in Table 1.

DNA amplification in nPCR was programmed for 35 cycles. It started with pre-denaturation (94°C, 3 minutes),
denaturation (94°C, 1 minute), annealing (56°C, 1 minute), extension (72°C, 1 minute and 30 seconds), final extension
(72°C, 4 minutes), and cooling (4°C, «). The nested-PCR product was a DNA amplicon of 437 bp (OMP3 and OMP4,
Ogawa et al., 2004).

Table 1. Sequences of oligonucleotides used as primers for first-round and Nested-PCR

PCR Primer Sequence Base Pair

First Round OMP1 5‘- AGT AGA AGC ATCCCA AGC ATT-3 501b
OMP2 5’-TGC CTG CTA GCT GTA ACG ATT-3’ P
OMP3 5‘-GAA GCG CAA CAA GAA GAA CAC-3¢

Nested 437 bp
OMP4 5-TTG GAA GTT ATC ACG CAG TTG-3¢

Reference: Ogawa et al. (2004)

Electrophoresis

After the amplification process on the PCR machine was completed, electrophoresis was carried out to see the
amplification results using electrophoresis gel (Agarose Gel Electrophoresis, Takara®, Japan) (Ogawa et al., 2004).
Electrophoresis reading was visualized as DNA fragments in bands. The result of visualization of electrophoresis was
viewed under UV luminescence and then it was photographed.

RESULTS AND DISCUSSION

On the first-round PCR, samples did not indicate any band neither pooling (Figure 1A) nor individual sample (Figure
1B). On nPCR, there were three organ pools (Figure 2) with positive Q fever, including samples of heart, lung, and
spleen from the fifth pool (Table 2). After the 10 individual samples were re-tested from the fifth pool, it was found that
there were 7 out of 10 positive samples of Q fever (Figure 3). The heart organ was only used for an individual test
because based on pooling tests, these organ pools showed the brightest band. As Hermansyah et al. (2018) explained,
good DNA quality has a high DNA concentration and it is also characterized by the high intensity of the produced DNA
bands.
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Table 2. Result of nPCR of five stages organ pool extraction

Organs

Pooling Stages
gty Heart Spleen Lung Liver Kidney

a s, w N e
1
1
1
1
1

1500 bp
1000 bp
600 bp

500 bp

1500 bp
1000 bp-

600 bp
501 bp

500 bp

Figure 1. The result of first-round PCR result from the fifth pool (A). 1: Heart, 2: Lung, 3: Spleen, 4: Liver, 5: Kidney
and individual extraction; B: 1-10: Individual sample. M: Marker, +: Positive control, C. burnetii strain Nine
Mile, -: Negative control/ aquabidest

Both the pooling and the individual sample on the first round PCR did not show a fluorescent band at 501 bp
(Figure 1). At line 1 on the pooling test (Figure 1A), the fragment wasnot formed at 501 bp (non-specific band) because
PCR only used PCR products from external primers (OMP1 and OMP2) that possibly formed a non-specific band.
Meanwhile, nPCR used a first-round PCR product that was re-amplified using internal primers (OMP3 and OMP4) so C.
burnetii DNA could be detected even at low concentrations (Purnawarman et al., 2012). According to Purnawarman et
al. (2012), nPCR is adequate to detect the presence of C. burnetii DNA with concentrations less than 300 pg, while PCR
can only detect the presence of these antigens at concentrations less than 15 ng. Therefore, products from the animal
origin containing C. burnetii DNA with concentrations less than 300 pg (hnPCR) or less than 15 ng (PCR) could not be
detected. The use of two pairs of primers (OMP1-OMP2 and OMP3-OMP4) is 50 times more sensitive than one pair of
primers (OMP1-OMP2) (Purnawarman et al., 2012). The use of the OMP primer set (OMP1, OMP2, OMP3, and OMP4)
has been used by Ho et al. (1995) and Ogawa et al. (2004) as well as other studies for highly conserved amplification of
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the outer layer protein of C. burnetii. Zhang et al. (1998) explained that these two pairs of oligonucleotide primers were
designed to amplify a 437 bp fragment of the com1 gene encoding a 27-kDa outer membrane protein of C. burnetii that
highly conserved among 21 strains of C. burnetii.

1500 bp
1000 bp

600 bp
437 bp
500 bp
400 bp

Figure 2. The result of electrophoresis of nPCR from the fifth pool. M: Marker; + : Positive control, C. burnetii strain
Nine Mile; - : Negative control/ aquabidest; 1: Heart; 2: Lung; 3: Spleen; 4: Liver; 5: Kidney

1500 bp
1000 bp

600 bp

437 bp
500 bp

400 bp

Figure 3. The result of electrophoresis of NnPCR from individual extraction (heart organ). M: Marker; +: Positive control,
C. burnetii strain Nine Mile; -: Negative control/ aquabidest; 1-10: Individual sample

The wide distribution of Coxiellosis around the world has lead to serious health problems both in humans and
animals. Query fever, for instance, is highly contagious and can be categorized as a zoonotic emerging infectious disease
(CFSPH, 2007; OIE, 2010). Query fever transmission can occur through direct contact with infected animals or
contaminated dust particles, and also via vectors (as a vector-borne disease, Setiyono, 2005; CFSPH, 2007). In 2005,
Indonesia imported 350,000 cattle from America and nearly 500,000 cattle from Australia (Ariningsih, 2014), where
there are still instances of Q fever. Several studies in Indonesia showed that BX cattle found in Indonesia were positive
for Q fever (Setiyono, 2005). Research on Balinese and BX cattle indicated 6.12% positive C. burnetii DNA using the
nested PCR method in Bali and Bogor (Mahatmi et al., 2007). The result of immunohistochemical examination showed
that 62/162 (38.3%) samples of BX cattle which were collected from slaughterhouses of Medan City and Deli Serdang
Regency were immunoreactive against C. burnetii (Nasution et al., 2015).

A total of seven samples were found positively infected with C. burnetii. Six out of seven samples were from
Simmental cattle and one sample was from Ongole cattle. Based on these results, local breed beef cattle at Boyolali
Regency were reported positively infected with Q fever. Beef cattle slaughtered in Ampel slaughterhouse were positively
infected with C. burnetii using PCR examination (Table 2). The results provoke more expectations about Q fever
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infection in the cattle of other regions in Indonesia. The local breed cattle dominantly raised (Simmental and Ongole) in
Boyolali Regency were positive for Q fever, presumably due to the transmission from BX cattle of Bandung which were
slaughtered at Ampel slaughterhouse. Contact between BX cattle and local breed cattle may occur during travel or at the
shelters. Mahatmi et al. (2007) reported that there were 3 (4.29%) positive Balinese cattle that were infected with C.
burnetii in Bali. Nugroho et al. (2021) also mentioned that beef cattle in Boyolali Regency were positive for Q fever
based on immunohistochemical examinations.

Clinical signs in animals are poorly symptomatic and often characterized by decreased appetite, respiratory
distress, and reproductive disorders (Lodrigue et al., 2006). Query fever in ruminants causes abortion in the last third
trimester of gestation and other reproduction disorders, such as metritis (Honarmand, 2012; Eldin et al., 2017), leading to
economical problems for the breeders. Coxiella burnetii can survive for several years in the host without any symptoms.
It may be still excreted by animals with subclinical Q fever. There are still many Indonesian people who do not fully
understand this disease and society often underestimates the symptoms caused by this disease. This is a particular
concern to individuals who come into direct contact with livestock, such as veterinarians, breeders, or slaughterhouse
workers, who are at the risk of becoming infected with this disease. The main infection route from animal to human is
airborne (Maurin and Raoult, 1999). There are some signs of this disease in humans, such as flu-like symptoms,
pneumonia, hepatitis, and nephritis (Maurin and Raoult, 1999; Honarmand, 2012). These signs respond differently to
each individual from mild to severe. However, most acute signs are self-limiting but can develop to chronic and cause
endocarditis. The mortality rate for Q fever in humans can vary from low to high (Honarmand, 2012; Eldin et al., 2017).

Infection widely spreads through almost all over the body organs, including the lung, heart, and spleen which
indicates a systemic infection (Table 2). Lung infection is related to acute Q fever because this organ acts as the early site
of the infection. This agent is distributed to the circulation system leading to a heart infection. The spleen is the most
important organ on the lymphatic system so that systemic infection of C. burnetii causes infection to the spleen. Liver
and kidney were negative for C. burnetii DNA based on the nPCR test because the infection was not in the chronic stage.

CONCLUSION

Although Query fever (Q fever) as a zoonotic disease is still neglected in Indonesia, it is of utmost importance to detect
this disease in Indonesia due to its detrimental effects on both livestock and humans. The obtained results of the present
study revealed that the incidence of Q fever has occurred in local beef cattle in Boyolali Regency, Middle Java,
Indonesia. It can be strongly suspected that there were 7 out of 100 local breed beef cattle positive of Q fever at Boyolali
Regency, Middle Java, Indonesia. Further studies are needed to obtain local isolates of C. burnetii so that the mapping of
Q fever in Indonesia can be carried out optimally.
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