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ABSTRAK 
 

Abstrak daripada kertas projek yang dikemukakan kepada Fakulti Perubatan 
Veterinar untuk memenuhi sebahagian daripada keperluan kursus VPD 4999 – 
Projek  
 
 

PENGESANAN BOCAVIRUS DALAM KUCING DAN ANJING MALAYSIA 

Oleh 

Lee Chee Yien 

2016 

Penyelia: Prof. Madya Dr Siti Suri Arshad 

Penyelia bersama: 

Dr Ooi Peck Toung 

Dr Gayathri Thevi Selvarajah 

Dr Nor Yasmin Abd. Rahaman 

 

Sejak kebelakangan ini, terdapat penemuan novel kumpulan felin bocavirus 

(FBoV) dan kanin bocavirus (CBoV) yang semakin meningkat di seluruh dunia. 

Kucing dan anjing mempunyai kaitan yang rapat dalam kehidupan manusia. 

Namun, tiada penyelidikan berkenaan pengesanan FBoV dan CBoV di Malaysia. 

Oleh itu, projek ini bermatlamat untuk mengesan bocavirus dalam kucing dan anjing 

Lembah Klang. Menggunakan teknik persampelan mudah, 4 kucing dan 37 anjing 

disampel daripada 2 pusat perlindungan haiwan yang berlainan. Sampel tisu 

merangkumi nod limfa submandibular, paru-paru, buah pinggang, nod limfa 

mesenteric, usus dan nod limfa inguinal diperoleh daripada nekropsi haiwan 

diproses dan diuji dengan kaedah PCR konvensional menggunakan primer spesifik 

menyasar kepada gen nonstructural 1 (NS1). Berdasarkan analisa PCR, 100% (4/4) 

kucing dan 24.3% (9/37) anjing masing-masing positif untuk FBoV dan CBoV. 
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 xv 

Penjujukan nukleotid separa NS1 telah dilaksanakan untuk 2 produk PCR FBoV 

dan dibandingkan dengan pencilan rujukan. Analisa filogenetik awal menunjukkan 

bahawa pencilan FBoV Malaysia adalah berbeza dengan pencilan rujukan. 

Penyelidikan lanjut berkenaaan prevalens dan patologi harus dilakukan untuk 

memahami sepenuhnya patogenesis FBoV dan CBoV ke atas hos. Kesimpulannya, 

Malaysia merupakan negara yang kelima dalam pengesanan FBoV dan CBoV. 

 

Kata kunci : felin bocavirus, kanin bocavirus, PCR, penjujukan, analisa filogenetik 
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ABSTRACT 
 
Abstract of the project paper presented to the Faculty of Veterinary Medicine in 
partial requirement for the course VPD 4999 – Project 
 
 

DETECTION OF BOCAVIRUS IN MALAYSIAN CATS AND DOGS 
 

by 
 

Lee Chee Yien 
 

2016 
 

Supervisor: Assoc. Prof. Dr Siti Suri Arshard 
 

Co-supervisors: 
 

Dr Ooi Peck Toung 
 

Dr Gayathri Thevi Selvarajah 
 

Dr Nor Yasmin Abd. Rahaman 
 

Recently, there have been an increasing number of novel groups of feline 

bocavirus (FBoV) and canine bocavirus (CBoV) discoveries around the world. 

Despite that cats and dogs are highly associated in human living environment, no 

study has been done to determine the presence of FBoV and CBoV in Malaysia. 

Thus, this study aimed to detect bocavirus in local cats and dogs in Klang Valley. 

Using convenience sampling method, 4 cats and 37 dogs were chosen from animal 

shelters. Tissue samples consisted of submandibular lymph node, lung, kidney, 

mesenteric lymph node, intestine, and inguinal lymph node obtained from 

necropsies were processed and subjected to conventional PCR using specific 

primers targeting the conserved nonstructural protein 1 (NS1) gene. Based on PCR 

analyses, 100% (4/4) and 24.3% (9/37) of cats and dogs were positive for FBoV 

and CBoV, respectively. Partial nucleotide sequencing of the NS1 gene were 

performed on 2 PCR products of FBoV and comparison of sequences were 
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performed with published isolates. Preliminary phylogenetic analysis revealed that 

Malaysian FBoV isolates are distinct from reference isolates. Further study on the 

prevalence and pathology of FBoV and CBoV should be carried out on cats and 

dogs to fully understand the pathogenesis of FBoV and CBoV in the host. In 

conclusion, Malaysia is the fifth country to detect FBoV and CBoV.  

 

Key words: feline bocavirus, canine bocavirus, PCR, sequencing, phylogenetic 

analysis 
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 1 

1.0 INTRODUCTION  

 
Bocavirus is a genus classified within the family of Parvoviridae, subfamily of 

Parvovirinae. The name of the genus Bocavirus is a combination of the initials of the 

two earliest bocavirus discovered; which are the bovine parvovirus (BPV) and 

canine minute virus (CMV). To date, bocaviruses that have been discovered include 

canine minute virus (CMV) (Binn et al., 1970), bovine parvovirus (BPV) (Chen et al., 

1986), human bocavirus (HBoV) (Allander et al., 2005), porcine bocavirus (PBoV) 

(Blomström et al., 2009), gorilla bocavirus (GBoV) (Kapoor et al., 2010a), feline 

bocavirus (FBoV) (Lau et al., 2012), and California sea lion bocavirus (Csl BoV) (Li 

et al., 2011).  

 

 The genus Bocavirus came to significant when a group of Swedish scientist 

identified human bocavirus (HBoV) in pooled samples from the respiratory tract 

causing respiratory disease in children (Allander et al., 2005). Over the decade, 

HBoV have been reported worldwide including Malaysia, when it was first detected 

in a 13-month-old boy suffering from pneumonia and underlying asthma (Etemadi et 

al., 2012). Some of the bocaviruses have been associated with diarrheal and 

respiratory illness in human and other mammals such as dogs, cattle, and pigs 

(Allander et al., 2005; Kapoor et al., 2012; King et al., 2011) even though 

pathogenicity is unknown (Martin et al., 2009). 

 

Phylogenetic analyses show that HBoV groups have CMV and BPV in clade, 

in which it shares a sequence identity of 44.1% and 42.6% respectively (Manteufel 

& Truyen, 2008). According to Zeng et al. (2011), PBoV exhibited sequence 

identities of 38.0 – 54.7% to HBoV. Since both HBoV and animal bocavirus are 
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 2 

closely related, studies on canine bocavirus or other animal bocaviruses could 

possibly emulate studies that had been conducted for HBoV; whereby in turn 

potentially serves as an animal study model for further HBoV research. 

 

Canine minute virus (CMV) or also referred as minute virus of canine (MVC) 

for certain journals, was the first known bocavirus infecting dogs isolated from fecal 

sample of a clinically healthy dog (Binn et al., 1970). It has been proven to infect 

fetuses and cause reproductive disorders. Young animals may suffer severe 

respiratory infection (Carmichael et al., 1994); while adults may be subclinically 

infected or show mild diarrhea (Manteufel and Truyen, 2008). Studies on the 

seroprevalence of CMV suggest that this virus is widespread in many countries 

(Manteufel and Truyen, 2008).  

 

The second species of dog bocavirus or known as canine bocavirus (CBoV) 

was identified in 2012 in respiratory samples from diseased and healthy dogs 

(Kapoor et al., 2012). Three distinctly different strains of CBoV have been identified, 

provisionally named CBoV (Kapoor et al., 2012), CBoV2 (Bodewes et al., 2014) and 

CBoV3 (Li et al., 2013). Unlike CMV, pathogenic potential of CBoV remains 

unknown but it is possibly associated to respiratory disease (Kapoor et. al., 2012) 

and gastrointestinal disease (Bodewes et al., 2014).  

 

 Feline bocavirus (FBoV) is a newly discovered bocavirus that infects 

domestic cats at was first described in Hong Kong in 2012 (Lau et al., 2012). Later, 

another feline bocavirus denoted as FBoV2 was identified in Portugal (Ng et al., 

2014), which is distinctly different from FBoV found in Hong Kong. Since then, no 

other study that demonstrates the presence of bocavirus in cats have been carried 
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out and the pathogenicity of feline bocaviruses remains unknown. The clade of 

feline bocavirus (FBoV and FBoV 2) is most closely related to CMV, CBoV and CsL 

BoV (Ng et al. 2014).  

 

In year 2015, with the positive detection of PBoV in pig population using 

conventional polymerase chain reaction (PCR) method, this marks the first report of 

animal bocavirus in Malaysia (Daniel, 2015; Daniel et al., 2015); hence, proving the 

potential presence of other animal bocaviruses in Malaysia. Despite cats and dogs 

are the most common domestic pets worldwide that share close habitat with human; 

no study has been carried out to determine the presence of bocavirus in cats and 

dogs in Malaysia. The hypotheses for this study is feline and canine bocaviruses 

are present in Malaysia and could be detected in their tissue samples. Therefore, 

the main objective of this study is to determine the presence of bocavirus in cats 

and dogs in Malaysia using conventional PCR method. 
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