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ABSTRACT
A dog suspected to be affected with rabies attacked 31 animals in Kesarahatti village of Gangavathi
taluk, Koppal District in Karnataka on 14th June 2015. Of these, 26 animals (14 cattle, 5 buffaloes and 7
dogs) were given the first aid followed by post exposure anti rabies vaccine at 1 (15 th June 2015), 3, 7,
14 and 28 days interval whereas the remaining 5 animals (2 cattle and 3 buffaloes) reportedly died of
suspected (based on clinical manifestation) rabies after 8 days of dog bite episode. These 5 animals
were not provided first aid and post exposure prophylactic (PEP) vaccination as their exposure to the
rabid dog bite went unnoticed. Further, the serum samples could be collected from only 21 out of 26
vaccinated animals on 28th and 90th day post vaccination. These serum samples were tested by Rapid
Fluorescent Focus Inhibition Test (RFFIT) and the titre of neutralizing antibodies ranged from 1-8
IU/ml from the serum collected on 28th day post vaccination indicating protection in all the vaccinated
animals. But the titre ranged from 0.5-4 IU/ml in 18 animals and less than 0.5 IU/ml in three animals (2
cows and a dog) on 90th day post vaccination. The protective level of neutralizing antibody titre on day
28 post vaccination and non-development of disease suggests that the PEP vaccination could be
effective in livestock avoiding euthanasia and culling of animals.
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1 Introduction
Rabies is a viral zoonotic neuro invasive disease infecting all
mammals and is usually fatal. In India, dogs are the major
reservoirs of rabies virus and grazing livestock are commonly
prone to rabid dog bites. The clinical manifestations are highly
variable. The acute, maniacal, furious form is accompanied by
hyperesthesia, bellowing, ataxia, charging of animate or
inanimate objects, sexual excitement and rarely blindness and
seizures (Lahunta, 1983). The paralytic form is rarely
manifested in livestock.
The concept of post exposure therapy with tissue culture rabies
vaccine is practiced in humans throughout the world. However,
there are scanty reports on post exposure prophylactic
vaccination trials in canines and other livestock including
bovines (Basheer et al., 1997; Hanlon et al., 2002; James et al.,
2007; Manickam et al., 2008). Post exposure treatment in
animals is still controversial despite the fact that it has been
practiced on large scale in certain situations in developed
countries (Clark & Wilson, 1996). The PEP treatment has been
described for variety of species both experimentally and for
field condition (Ramanna et al., 1991; Basheer et al., 1997).
The data available regarding the efficacy of PEP and
monitoring of anti-rabies vaccinal antibodies in domestic
animals is scanty. Keeping this in view and frequent reports of
rabies in cattle especially in the rural areas, in the present
study, the PEP vaccination was evaluated by assessing anti
rabies vaccinal neutralizing antibodies in different animal
species using different vaccine brands.
2 Materials and Methods
2.1 Animals
A dog suspected to be affected with rabies attacked 31 animals
in Kesarahatti village of Gangavathi taluk, Koppal District in
Northern part of Karnataka on 14th June 2015. Of these, 26
animals (14 cattle, 5 buffaloes and 7 dogs) were seen being
bitten by the rabies suspected dog whereas the remaining five
animals (2 cattle and 3 buffaloes) were not seen being bitten by
the suspected rabid dog. Hence only 26 animals were subjected
to PEP vaccination. But, remaining five animals which were
unvaccinated, died after 8 days of the incidence exhibiting
symptoms suggestive of rabies. However, the post mortem
brain sample of the rabies suspected dog or the five animals
were not available for laboratory confirmation.
2.2 Antirabies vaccination
The twenty six animals bitten by the rabies suspected dog were
subjected to the first aid followed by initiation of post
exposure anti rabies vaccine at day 1(15th June 2015), 3, 7, 14
and 28 by intra muscular ( I/M) route. The Essen regime used
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for prophylaxis in humans was followed. Only 21 animals
could be administered with the complete schedule of 5 shots
since 5 animals were sold by the owners before the completion
of the regimen. The vaccines used were BHK 21 cell culture
inactivated vaccine "Raksharab", inactivated tissue culture
vaccine “Anirab H” and inactivated vaccine containing
Aluminium phosphate as an adjuvant “Nobivac R” used in
dogs. All the animals were observed for 90 days after treatment
for development of the clinical symptoms.
2.3 Serum samples
The blood samples were collected on 28th day and 90th day
post vaccination from only 21 animals which received vaccine
for the complete duration as the remaining 5 animals were sold
and not traceable. The serum was separated in aseptic manner
and stored at -20 ºC until subjected for test.
2.4 Rapid Fluorescent Focus Inhibition Test (RFFIT)
The titration of rabies neutralizing antibodies was carried out
using RFFIT a “gold standard” in-vitro test according to Smith
et al., 1996 using the BHK 21 cell line. 100 TCID 50 of rabies
virus PV 3462 (Dr. Larghi’s strain) provided by Pasteur
Institute, Coonoor, Tamil Nadu in 96 well microtitre plate. The
WHO international standard for rabies Immunoglobulin
(NIBSC, potters Bar, UK) was used as a positive control.
In brief, two fold serially diluted (1:2 to 1:16) heat inactiviated
test serum samples were mixed with 100 TCID 50 Dr. Larghi’s
strain of rabies virus and incubated at 37 °C for 90 minutes
with 5 %CO2 for neutralization. About 60 µl of 3 to 4 days old
BHK cells (25,000 to 30,000 cells/well) were added to all the
wells. Standard WHO reference serum and negative serum was
included in each test. A virus and cell controls were
maintained. The microtitre plate was incubated at 37 °C in an
atmosphere of 5 %CO2 for 48 hours. After incubation, the
assay plate was observed under microscope for cell confluence.
The medium was decanted from the plate without disturbing
the monolayer and 100µl 70% ice cold acetone was added and
the plate incubated for 30 minutes at - 20°C and thereafter
acetone was decanted and allowed the plate to dry. Further,
50µl of Rabies anti- nucleocapsid conjugate (Light
Diagnostics, Rabies DFA III Cat # 6500) at working dilution
(1:100) was added to cover the entire monolayer and the plate
incubated at 37 °C with 5 %CO2 for 45 minutes. After
incubation, the plate was washed with sterile Phosphate Buffer
Saline twice. The plate was observed under fluorescent
microscope at 20x objective. The antibody titers of serum were
expressed in International Unit (IU) per milliliter (IU/mL) by
comparing results obtained with those of the positive standard.
A titre of minimum 0.5 IU/ml was considered protective as per
WHO.
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Figure 1 RIFFIT analysis in microscope at 100X magnification. A. Cell control; B : Virus control showing fluorescing foci.C: 1 in 2
dilution of serum sample (0.5 IU) without any fluorescing foci, D, E, and F are 1 in 4, 8 and 16 dilution of serum sample (0.5 IU)
showing fluorescing foci.
3 Results and Discussion
In this episode of a suspected rabid dog bite, all the animals
which received PEP were under observation for 90 days. None
of the animals showed clinical signs during the observation
period although most of them had received a bite on their face.
Five of the animals (2 cattle and 3 buffaloes) which had not
received the PEP died after 8 days of dog bite, exhibiting
symptoms suggestive of rabies. According to Starr (2001),
there is a latent period of three to four days before
multiplication and attachment to nerve endings occur. Whether
there is a short or long incubation period depends on a number
of factors: the length of temporary arrest of virus
multiplication, either at the site of deposition or at some
location in the nerve system; the number of viral particles
deposited in the tissues, and the virulence of the particular
strain of virus. The street virus rabies is characterised by a
variable incubation period. In the present study, RFFIT was
employed to estimate the anti-rabies neutralizing vaccinal
antibody titres and a minimum of 0.5 iu was considered
protective (Figure 1). All the post vaccinal sera collected
showed antibody titer on day 28 and lower titers at three
months. Further, all the three vaccine brands used by
employing the Essen regime were found to be protective in all
the vaccinated animals similar to the observation of Basheer et
al. (1997). A titre of >0.5 IU (1-8 IU) was evident in case of all
the vaccinated animals on the 28th dpv. However, the
neutralizing anitbody response was seen to be protective (in the
range of 0.5 – 4 IU) in case of 18 animals and was <5 IU in the
remaining 3 animals on the 90th dpv (Table1).
This finding indicated the elevation of antibody response on
day 28th and waning of the same on the day 90th. Similar
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observations of peak antibody titre during 3-6 weeks post
vaccination and waning of antibody titre were made earlier
(Aubert, 1992; Oliveira et al., 2000; Manickam et al., 2008;
Minke et al., 2009). Although reduction in the antibody
response on the day 90 was expected, it’s reduction below 0.5
IU in case of 3 animals was unexpected. Although various
factors including the breed, size, age, maintenance of cold
chain, regimen employed could influence the titre, in this study
it is difficult to attribute any specific reason to explain such
reduction in the titre <0.5 IU.
Nevertheless, the initial elevation of antibody response >0.5 IU
in case of all the vaccinated animals is important to neutralize
the virus as observed. Some studies conducted earlier (Cho &
Lawson, 1989; Clark & Wilson, 1996) included a booster
vaccination on the day 90. However, the study supports the
findings of Shayam et al. (2006), Hoque et al. (2006) and
Wilson & Clark (2001) revealing a protective titer after 5
vaccinations i.e., day 0, 3, 7, 14 and 28 days. Although on 90
dpv, the virus neutralizing titers irrespective of the vaccine
used appeared to be waning, it is likely that the immunity thus
stimulated would last for a much longer period. Manickam et
al. (2008) challenged dogs intramuscularly with virulent rabies
virus brain suspension and injected intramuscularly with either
Nobivac Rabies (Intervet), Rabisin (Merial) or placebo on
multiple occasions (3 or 5-times) over the next 28 days. They
recorded the serum antibody production after 3 days of post
vaccination with maximum antibody titre seen on 28th dpv in
dogs. In their study, the neutralizing antibodies had declined by
day 90. They also compared response of antibody production
using 2 different cell culture rabies vaccines in Indian street
dogs and concluded that both vaccines were found to be safe
and effective similar to the observations of our study.
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Table 1 Details of neutralizing antibody response in vaccinated cattle, Buffaloes and Dogs.
Sl.
No.

Animal

Age

Sex

Vaccine used

Place of
bite

1
2
3
4
5
6
7
8
9
10
11
12
13
14

Cow (HF CB )
Cow (HF CB )
Cow (HF CB )
Cow (HF CB )
Cow (HF CB )
Cow (JR CB)
Cow (HF CB )
Cow (HF CB )
Bullock
J Cow (JR CB)
Cow (JR CB)
Cow (local)
Buffalo
Buffalo

6 Month
5 yr
8 month
6 month
6 yr
6 yr
6 month
6 yr
6 yr
7 yr
6 yr
5 yr
8 month
6 yr

Male
Female
Female
Female
Female
Female
Female
Female
Male
Female
Female
Female
Male
Female

Raksharab
Anirab
Raksharab
Raksharab
Raksharab
Raksharab
Raksharab
Raksharab
Anirab
Raksharab
Raksharab
Raksharab
Raksharab
Raksharab

Face
Leg
Nose
Face

15
16
17
18
19
20
21

Buffalo
Buffalo
Dog (GSD)
Dog (Street)
Dog (Street)
Dog (Street)
Dog (Dachshund)

6 month
6 month
9 month
1.5 yr

Female
Female
Male
Male
Male
Male

Raksharab
Raksharab
Raksharab
Anirab
Anirab
Raksharab
Nobivac R

Face
Face
Face
Leg
Face
Nostrils,
eye and
head
Face
Legs
Face

Face

Antibody titer of
samples collected
on day 28 (IU)

Antibody titer of
samples collected
on day 90 (IU)

8
1
8
4
1
2
4
2
1
2
1
1
4
1

1
1
2
< 0.5
2
4
< 0.5
4
0.5
0.5
4
2
1
2

4
2
2
2
4
2
4

2
2
4
< 0.5
4
2
2
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