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PENYIASATAN SEROLOGI DAN MOLEKULAR UNTUK KEHADIRAN VIRUS

WEST NILE (WNV) ANTARA BURUNG LIAR DI KUALA GULA, PERAK.

Oleh:
Fatin Amirah Binti Abas

2018

Penyelia: Dr. Nor Yasmin Abd. Rahaman

Penyelia Bersama: En. Ahmad Khusaini Bin Mohd. Kharip Shah

Virus West Nile (WNV) adalah virus bawaan artopod yang berasal dari keluarga Flaviviridae
yang bersifat zoonotik. Virus ini kebanyakannya disebarkan oleh nyamuk dan burung liar
bertindak sebagai reservoir memperkuat semulajadi manakala mamalia bertindak sebagai
perumah akhir. Kajian sebelum ini berkaitan prevalens WNV dalam kalangan burung teman
di Selangor menunjukkan terdapat pendedahan terhadap virus, yang menandakan bahawa
vektor WNV telah wujud di Malaysia yang menyumbang kepada penyebaran virus ini.
Walaubagaimanapun, masih tiada kajian yang dijalankan ke atas kejadian WNV di dalam
kalangan burung liar di Malaysia. Dengan mempertimbangkan fakta bahawa burung liar
adalah perumah utama virus dan sifat penghijrahan mereka dari hemis fera utara ke selatan
atau sebaliknya, maka, kajian ini bertujuan untuk menyaring kehadiran antibody dan antigen
WNV dalam Ardeidae (burung liar) di Kuala Gula, Perak. Kuala Gula dianggap kawasan

berisiko tinggi memandangkan ia adalah titik untuk burung hijrah singgah sebentar dan



tempat pembiakan nyamuk disebabkan bank ekosistem sawah padi. Dua puluh ekor Ardeidae
(burung liar) telah diperolehi melalui persampelan rawak mudah. Serum dan swab orofarinks
dikumpulkan dan dijalankan dengan menggunakan masing-masing kit kompetitif ELISA (ID
Screen ® West Nile competitive Multi-species) dan ,,one-step” rt-PCR yang menyasarkan
bahagian antara kapsid dan pramembran yang sangat terabadi. Berdasarkan ujian serologi,
2/20 sampel didapati positif kepada antigen pr-E. Untuk kajian molekul, 5 sampel adalah
positif untuk antigen WNV. Sampel yang positif dihantar untuk analisa penjujukan dan
menunjukkan 98-100% homolog dengan strain dari Itali, Amerika Syarikat, Hungary, Rusia
and Greece. Kesimpulannya, kajian ini menunjukkan bahawa burung liar daripada keluarga
Ardeidae di Malaysia telah terdedah dan dijangkiti oleh WNV dan keberadaan WNV di

perantauan ini ditunjukkan.

Kata kunci: Virus West Nile (WNV), Flaviviridae, burung liar, ELISA, rt-PCR, Perak
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West Nile Virus (WNV) is an arthropod borne virus derived from Flaviviridae family
which is zoonotic in nature. The virus is transmitted mostly by mosquitoes and wild
birds act as the natural amplifying reservoir while mammals served as dead-end host.

Previous study on the prevalence of WNV among companion birds in Selangor showed



XVii

there was an exposure towards the virus which signified the vector of WNV is presence
in Malaysia that contribute to the transmission of the virus. However, there is still no
study conducted on the occurrence of WNV among wild birds in Malaysia. By
considering the facts that wild bird is the main reservoir of the virus and their migration
nature from north to south hemisphere or vice versa, therefore, this study aims to screen
the presence of WNV antibody and antigen in Ardeidae (wild birds) in Kuala Gula Bird
Sanctuary, Perak. Kuala Gula is considered as high risk area since it is one of the spot
for the migratory bird to stop by temporarily and mosquitoes breeding area due to
abundance of rice paddies fields ecosystem. Twenty Ardeidae juvenile and adult birds
were obtained through convenience sampling. Serum and oropharyngeal swabs were
collected and subjected to competitive ELISA (ID Screen ® West Nile Competitive
Multi-species) and one step rt-PCR targeting highly conserved gene in between the
capsid and pre-membrane protein, respectively. Based on the serological test, 2/20
samples were positive to the pr-E antigen. For molecular study, 5 samples were positive
for WNV antigen. The positive results were sent for sequencing analysis and revealed
98-100% homologous to WNV strain from Italy, United State, Hungary, Russia and
Greece. Interestingly, this region are located within the migratory bird flyways. As a
conclusion, this study showed that Ardeidae family of wild birds in Malaysia were
exposed and infected to WNV and evidence of WNV s circulating in the region is

demonstrated.

Keywords: West Nile Virus (WNV), Flaviviridae, wild birds, ELISA, rt-PCR, Perak



1.0 INTRODUCTION

West Nile Virus (WNV) is a single-stranded RNA virus that can cause encephalitis in
animals and human. WNV was derived from the West Nile region of Uganda, where the
first isolation and detection of WNV in a women was demonstrated. It is the most
widespread arthropod-borne virus, transmitted by mosquitoes (Rappole et al., 2000). WNV
is considered a member of the Japanese Encephalitis (JE) virus serocomplex, including JE,
St.  Louis encephalitis and Murray Valley encephalitis (MVE) viruses after
hemagglutination inhibition and cross-neutralization data were analyzed (Lanciotti et al.,
2002). The virus population is maintained in the enzootic cycle, in between mosquitoes and
wild birds, where wild birds are considered as an important amplifying reservoir that
developed high viraemia that able to infect mosquitoes to transmit the virus (Chancey et al.,
2015). The most common species of mosquitoes that are infected with this virus are from
Culex spp. mosquitoes, however, in Israel, Aedes spp. are also considered as a potent
vector for this virus (Orshan et al., 2008). Other mammals such as horse and human are
incidental host that are actually a dead end host, they have very low viraemia and unable to
transmit the virus through mosquitoes. Based on Centre of Disease Control and Prevention
(CDC), 70-80% of people infected with WNV are asymptomatic, and only less than 1% of
infected people had neuroinvasive symptoms such as seizures, mental status changes, focal
neurologic deficits, or movement disorders. The non-neuroinvasive manifested as mild flu-
like symptoms with malaise, eye pain, headache, myalgia, gastrointestinal discomfort and
rash (Lim et al., 2011). The severity of the disease also depends on the risk factors such as

old age and immunocompromised host (Gyure, 2009). A number of studies stated that this



virus has tropism toward basal ganglia, thalamus, hippocampus, cerebellum, midbrain, and
pons (Penn et al., 2006; Gamino et al., 2013). The virus already existed in United States,
and distributed to Middle East, Europe, Southern and Eastern Asia and North America

(Chancey et al., 2015).

In Malaysia, according to Rais et al. (2011) and Marlina et al. (2014), about 4.21% (3/68)
and 1.21% (9/742) of captive birds in Selangor Orang Asli in Negeri Sembilan and Pahang
are seropositive for WNV antibodies, which means there were evidence of exposure of
WNV among the captive birds and Orang Asli in Malaysia. Apart from that, abundance of
mosquitoes as vectors and availability of birds as amplifying reservoir in Malaysia, increase
the risk of WNV transmission in Malaysia. Furthermore, there is no study conducted for the
WNYV status among wild birds in Malaysia. The hypothesis for this study, it will showed
evidence of exposure and infection for WNV among Ardeidae (wild birds) in Kuala Gula,
Perak through serological and molecular study using competitive-ELISA and RT-PCR,

respectively.

Therefore, this study was conducted to investigate the WNV status among wild birds in
Malaysia.
The objectives of the study were:
1. To detect the presence of WNV antibodies among Ardeidae family (wild birds) in
Perak serologically by using competitive-ELISA.
2. To detect the presence of WNV antigen among Ardeidae family (wild birds) in

Perak through molecular study by performing reverse transcriptase-PCR.
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