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Abstrak

In efforts to eradicate rabies disease, vaccinations have been carried out targeting so-called
rabies carrier animal such as dog andcat. Mass rabies vaccination has been done by the government
of Bali annualy, in every sub-village at vaccination post or at every household.  Minimum vaccination
coverage to protect the threatened dog population from rabies is 70%. To determine whether the
vaccinated dogs have protective antibody against rabies, this study have been done to find out the
immune response of dogs after rabies vaccination in Buduk village. Sera were collected using
random sampling in each subvillage, a total of 30 serum sample were examined, and the antibody
was tested using kit ELISA Rabies®. Elisa test resulted in 90% of dogs have protective antibody
titers (OD>0.5 EU). It concluded that dogs in Buduk village have a good immune response against
rabies vaccine.
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Abstrak

Dalam upaya memberantas penyakit rabies, vaksinasi telah dilakukan pada hewan pembawa
rabies (HPR) seperti anjing dan kucing. Vaksinasi massal pada anjing telah dilakukan oleh
Pemerintah melalui Dinas Peternakan dan Kesehatan Hewan setiap tahun, yang berlokasi di
setiap Banjar secara door to door. Cakupan vaksinasi minimum untuk melindungi populasi anjing
yang terancam dari rabies adalah 70%. Untuk menentukan apakah anjing yang divaksinasi memiliki
antibodi terhadap rabies, telah dilakukan penelitian terhadap respon imun anjing setelah vaksinasi
rabies di desa Buduk, Mengwi Badung Bali menggunakan metode observasi deskriptif. Sebanyak
30 sampel serum anjing post-vaksinasi rabies diuji menggunakan kit  ELISA Rabies®. Tes Elisa
menghasilkan 90% anjing memiliki titer antibodi pelindung (OD>0,5 EU). Dapat disimpulkan
bahwa anjing di desa Buduk memiliki respon imun yang baik terhadap vaksin rabies.

Kata-kata kunci:  rabies; vaksinasi; tes ELISA; antibodi respons imun
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INTRODUCTION

Rabies is a zoonotic disease with a high
mortality rate both in animal and in human
(Jemberu et al., 2013). According to WHO (2005),
more than three million people in the world are
at risk for rabies. The disease is thought to kill
around 50,000-60,000 people in 85 rabies-endemic
countries (Knobel et al., 2005; WHO, 2005).
Rabies disease is caused by the genus Lyssavirus
of the family Rhabdoviridae and attacks warm-
blooded animals (Krebs et al., 1995; Baloul and
Lafon, 2003; Astawa et al., 2016). Various efforts
have been made to overcome rabies disease in
Bali, but until now it cannot be completely
eradicated. The eradication of rabies disease is
carried out by mass vaccination, control of
animal populations of rabies transmitters and
some other measures such as impounding and
binding rabies-carrying animals (Kamil et al.,
2004; Dietzshold et al., 2005; Dibia, 2007;
Keuster and Butcher, 2008; Agustina et al.,
2018; Hiby et al., 2018).

In Indonesia, rabies disease has been found
since the Dutch colonial government and until
now cannot be solved completely. Currently,
rabies is still endemic in several areas such as
Flores, East Nusa Tenggara, Sulawesi,
Kalimantan, West Sumatra, and Bali (Susetya
et al., 2008). The emergence of rabies cases in
humans and animals in Bali in November 2008
proves that the spread of rabies in Indonesia
tends to be widespread and difficult to overcome.
Since the rabies case first appeared in Kuta
District Badung in November 2008, rabies
infection quickly spread to other districts,
therefore in 2009 Bali was declared to have a
rabies endemic (Dibia et al., 2015).

The eradication of rabies in Bali through a
mass vaccination program against all rabies-
sensitive animals has been done (Hiby et al.,
2018). A good immunity occurs when the
antibody titer is formed reaches a value of 0.5
IU/ml Optical Density (OD) (Dartini et al., 2012).
In Badung Bali, rabies vaccination in dogs has
been done since December 4th, 2008, followed
by mass vaccination in all regencies/cities in Bali
Province. Although rabies vaccination has been
done routinely, the incidence of rabies in dogs
still persists. This study is carried out a dog
serum examination to determine whether the
vaccination has been done already produces
protective antibody titer.

RESEARCH METHODS

The data collection and analysis were
conducted descriptively on the immune response
of dogs post-rabies vaccination. Sampling was
done three months after rabies vaccination.
Measurement of serum antibody titers was using
the ELISA test (KIT ELISA Rabies, Deptan RI
No. D. 09123751 VKCD-KIT). The sample is
declared protective against rabies when it
reaches a titer of 0.5 IU/mL or more.

The research stages included:  Rabies
vaccination performed simultaneously with mass
vaccination programs conducted by the
Department of Animal Husbandry, Fisheries,
and Marine Affairs of Badung Regency. Blood
sample collection was done three months after
the rabies vaccination. As many as 30 dogs blood
sample from Buduk Village has been collected.
Blood was left at room temperature until the
serum goes out. The serum was separated into
an Eppendorf tube and stored at -20°C until an
ELISA test is performed.

Serum Examination
The procedure of serum examination was

done in accordance with the guidance of ELISA
Kit ® (Pusvetma, Surabaya, Indonesia). The
serum samples were inactivated at 56°C for 30
min, then diluted 1:50 by adding 5 ìL serum
samples with 245 μ L of solvent. The positive
control serum (25 times dosage) and the negative
control serum were diluted 50 times, 100 times,
200 times and 400 times. Serum samples and
controls were put into each microplate well 100
μ L, two wells were left without serum as a
conjugate control. The microplate is covered with
a plastic cover and incubated at 37°C for 45 to
60 minutes. The serum fluid on the test
microplate was discarded, washed five times and
added with a diluted conjugate of 100 ìL each
well. The microplate was re-closed and incubated
at 37°C for 45 to 60 minutes. The liquid was
removed and the plate was washed five times
and 100 μ L of 2,2'-azino-bis (3-ethyl-
benzothiazoline-6-sulphonic acid/ABTS)
substrate was added to each well. The microplate
was incubated at room temperature in dark
condition for 30 minutes. At last 100 ìL stop
solution was added to each well. The 405 nm
wavelength was used in Optical Density (OD)
reader. The Equivalent Unit (EU) of each OD
samples was calculated using the formula
already provided by the KIT. Serum titers of 0.5
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EU or more are considered protective. The
ELISA process was done in Biotechnology
Laboratory of Balai Besar Veteriner Denpasar,
Bali.

RESULT AND DISSCUSSION

The results showed 27 (90%) of 30 samples
had protective (seropositive) antibodies with an
average OD value of 0.9 EU, and 3 samples (10%)
had a non-protective (seronegative) antibody titer
with OD values of less than 0.4 EU (Table 1).

From the results of the study, 90% (27/30)
dogs have a seropositive (protective) antibody
titer, this means that rabies vaccination has
provided immunity that is able to cope with rabies
infection. The implementation of vaccination has
provided a good immune response. According to
WHO (2005), dog population with a protective
antibody titer of 70% can prevent the emergence
of rabies disease. The vaccine used was Rabisin®

(Merial/Romindo Primavetcom) vaccine form of
liquid preparation conatining  inactive rabies
virus for subcutaneous (SC) or intramuscular
(IM) usage.

Seropositive occurs both in dogs that were
first vaccinated and in dogs that have been
vaccinated more than once (Tab 2). Three
months after the first vaccination (primary
immune response) has been found to be
seropositive, which means there has been a good
immune response from stimulation of vaccine
antigens. The immune system is a very complex
system with various roles in the effort to
maintain body balance (Nicholson, 2016). To
perform the function of immunity, in the body
there is a system called the lymphoreticular
system (Rankin and Artis, 2018). This system
is a network or collection of cells scattered
throughout the body e.g. in bone marrow,
thymus, lymph nodes, lymphatic system,
gastrointestinal tract, and several other organs
(Liao and Padera, 2013).

Mass vaccination as a method for Rabies
control has been known since the 1920s (Knobel
et al., 2005). Vaccination is the most effective
approach in controlling rabies in both animals
and humans (Lembo et al., 2010; Moore and
Hanlon, 2010). Antibodies play a central role in
the prevention of rabies infection. According to
Moore and Hanlon (2010), antibodies formed by
rabies vaccination are in fact very effective in
preventing infection because rabies vaccine is
able to stimulate high levels of neutralization
antibodies. Faizah et al. (2012) prove that the

vaccine used in rabies control in Bali is effective
in forming humoral and cellular immunity with
protective duration of immunity (e” 0.5 IU) to
five months post-vaccination. While Dartini et
al. (2012) reported the results of vaccination
studies in field conditions with the same type of
vaccine having a protective duration of
immunity up to nine months post-vaccination.

The humoral immune response begins with
B lymphocyte differentiation into a population
(clone) of plasma cells that release specific
antibodies into the blood. In the humoral immune
response, it also applies the primary immune
response that forms the memory B cell. Each
lymphocyte clone is programmed to form one
specific antibody type against a specific antigen
(Clonal selection) (LeBien and Tedder, 2008).
These antibodies will bind to the antigen to form
antigen-antibodies complexes that can activate
complement and result in the destruction of the
antigen. In order for B-lymphocytes to
differentiate and to form antibodies, the help of
T-helper lymphocytes (T-helper), which, on
certain signals either via MHC or signals
released by macrophages, stimulates the
production of antibodies (Lederman et al., 1992;
Broek et al., 2018). In addition to T-helper cells,
the production of antibodies is also regulated by
suppressor T cells (T-suppressors), so that the
production of antibodies is balanced and in
accordance with the required (Consales and
Bolzan, 2007).

Table 1. The average of anti-rabies virus
antibody titer of rabies three months
post vaccination in Buduk Village in
Badung, Bali.

Sample Average of Percentage
Antibody titer (±SD) (%)

Seropositive
27 (27/30) 1.49 EU ±  1.72 90
Seronegative
3 (3/30) 0.33 EU± 0.12 10

Table 2. Distribution of antibody data from rabies
vaccination in sample dogs

Sample size Rabies               Antibody
Vaccination Seropositif Seronegative

(%) (%)
16 One time 87.5 12.5
8 Two times 87.5 12.5
5 Three times 100 0
1 Four times 100 0
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Dogs that have vaccinated more than once
time also produce protective antibody titers,
meaning secondary immune responses are well
underway. Although the antigen in the first
contact (primary response) can be destroyed and
then the immune system cells involved, the
primary immune response could lead to the
formation of clones or groups of cells called
memory cells that can recognize the antigen
concerned (Charlton et al., 2016). If in the future
the same antigen enters the body, it will
proliferate and produce a specific secondary
response that progresses faster and more
intensively than the primary immune response
(Faber et al., 2002; Astawa et al., 2016).

CONCLUSION

To conclude,  90% of 3-month post
vaccinated dogs in Buduk Village Badung Bali
have a protective antibody titer against rabies.

SUGGESTION

The following quarterly rabies post
vaccination studies need to be carried out within
a period of one year to see the development of
antibodies, using a larger number of samples
and a wider study location.
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