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ABSTRACT

This study aimed to conduct a qualitative assessment of rabies
virus antibody among domesticated dogs in some communities in
Plateau State, Nigeria. A total of 45 domesticated dogs from eight
(8) communities within Jos South and East local government areas
(LGAs) were sampled. Two serum samples were collected from
each dog, 1 pre-vaccination and the other 2 weeks post-
vaccination, totaling 90. A serological assay was performed using
a commercial 1gG (Dog) ELISA kit acquired from Demeditec®
Diagnostics GmbH, Germany, for the determination of IgG
antibodies against rabies virus in the samples. The results revealed
that 36 (80 %) of the dogs were positive for rabies immunoglobulin
G, and 9 (20 %) were negative in pre-vaccination assessment
across the communities. It also revealed a significant increase in
the positive rabies immunoglobulin G post-vaccination by 96 %. Of
the 8 LGAs studied, the dogs in 7 of the LGAs (90%) showed a
significant (p < 0.05) increase in positive (= 0.34) rabies antibody
titer. Only 1 LGA (10 %) showed a level of antibody titer below <
0.34, which was considered significant.

Keywords: Dogs, Rabies, Antibody, Pre-vaccination, post-
vaccination, Seroconversion.

INTRODUCTION

Rabies is a vaccine-preventable viral zoonosis that is almost 100%
fatal once clinical manifestations occur. Rabies mortality in humans
can be very high, therefore making it the seventh leading cause of
death on the globe (Wyatt, 2007). The disease is caused by
neurotropic viruses of the genus Lyssavirus and family
Rhabdoviridae, which include Rabies lyssavirus among 16 member
species. Lyssaviruses are bullet-shaped enveloped viruses with a
size of 75 nm in diameter and 100-300 nm in length. They are
single-stranded, negative-sense RNA viruses (Fishbein &
Robinson, 1993). Rabies virus infects almost all warm-blooded
animals, including humans, wild dogs, wild carnivores (raccoons,
skunks, and foxes), and bats are the known natural reservoirs
(Dietzschold et al., 2008; Singh et al., 2017). Transmission occurs
to humans and other susceptible mammals mainly through the bite
of infected animals, especially domestic dogs in Africa and Asia.
Effective control and prevention of rabies is achieved by routine
vaccination of domestic dogs with a potent vaccine as well as
administration of post-exposure prophylaxis (PEP) to exposed
persons. In many African countries however, the proportion of dogs
vaccinated against rabies is far below the 70 % recommended by
the WHO for herd immunity (Cleaveland et al., 2023). Sustainable
long-term vaccination programs have remained a challenge for
most developing countries. Consequently, more than 95 % of
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global deaths caused by rabies occur in Asia and Africa, where
canine rabies is endemic irrespective of the implementation of
extensive control schemes and public health awareness programs
(World Health Organisation, 2013). Rabies in humans always
occurs as a fatal disease despite the availability of advanced
modern medicine, and Africa alone contributes 43 % of the human
deaths due to rabies (Jibat et al., 2015).

Routine laboratory diagnosis of rabies is carried out by detection of
the viral antigen in the fresh brain tissues using Direct Fluorescent
Antibody Testing (DFAT), where specific viral anti-nucleocapsid
monoclonal or polyclonal antibody-tagged fluorochrome is applied
(Dean et al., 1996; World Organization for Animal Health, 2018).
For the detection of the virus-neutralizing antibody in the serum of
vaccinated or infected individuals, the Fluorescent Antibody Virus
Neutralization Test (FAVNT) and the Rapid Focus Fluorescent
Inhibition Test (RFFIT) (Smith et al., 1973; Cliquet et al., 1998) are
the gold-standard assays approved by the World Health
Organization (World Health Organization, 2018) and the World
Organization for Animal Health (World Organization for Animal
Health, 2018). Although the virus neutralization techniques are
known to be the most reliable for successful vaccination evaluation,
they are time-consuming, expensive, and demand so much in
terms of cell culture facilities and skilled personnel (Fitria et al.,
2023). It also requires the use of live virus and a containment
facility, which may not be available in some laboratories.
Sometimes, the results of the neutralization tests are difficult to
read due to cytotoxic effects on the cells (Bedekovi'c et al., 2016;
Wasniewski et al., 2016).

Consequently, Enzyme-Linked Immunoassays (ELISA) could be
employed for research purposes, especially for epidemiological
studies where a large number of samples are screened or where
cell culture technology is not readily available (Wasniewski &
Cliquet, 2012; Ukamaka et al., 2018; World Organization for Animal
Health, 2018). In Nigeria, serological surveys have been employed
in canine population studies to understand the pattern of rabies-
neutralizing antibodies in apparently healthy unvaccinated dogs
(Wosu & Anyanwu, 1990; Ohore et al., 2007; Olugasa et al., 2011)
and dogs meant for slaughter for human consumption (Eze et al.,
2018). Also, a study was carried out to evaluate the vaccination
coverage of the canine population in retrospect at the University of
Ibadan, Nigeria (Adeyemi & Zessin, 2000). However, there is
limited information on Pre- and Post-Vaccination studies of dog
populations in Nigeria. Consequently, this study was conducted to
determine the Pre- and Post-Vaccination (PV) qualitative
assessment of rabies virus-neutralizing antibodies among
domestic dogs vaccinated with the Nobivac® Rabies vaccine in
some communities in Plateau State, Nigeria, using the ELISA Kit.
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MATERIALS AND METHODS

Study Area

This study was conducted in seven communities in Jos South Local
Government Areas (LGAs), which included: K-Vom (KV), Chugwi
(CHG), Chuni Vom (CHV), Kwata-Zawan (KWZ), Vwang Chugwi
(VCH), Dashwan Kuru (DASH), Anuguldi (ANG), and Zarazon
(ZJE) communities in Jos East LGA, Plateau State, Nigeria.
Plateau State (Fig. 1) is situated in the North-central region of the
country, and lies within latitude 9°47'59.99" N and longitude
8°51'59.99" E. It occupies a land mass area of 11,936 square miles
(30,913 square km) with @ human population of 3,178,712 as of the
2006 population census. Administratively, it constitutes 17 LGAs
and is bounded by the states of Kaduna and Bauchi on the north,
Taraba on the east, and Nasarawa on the south and west. The Jos
Plateau rises to about 5,250 feet (1,600M) above sea level in the
north-central subregion, and the Benue River valley stretches
along the southwestern border. It is mainly an agrarian state and is
popularly known for the mining and export of Tin and Columbite
(The Editors of Encyclopedia Britannica, 2025). The immunoassay
was carried out in the National Reference Laboratory for Rabies,
National Veterinary Research Institute (NVRI), Vom, Jos South
LGA. It is the Centre of Excellence for the manufacture of animal
vaccines and is equipped with modern laboratories for disease
diagnosis in Nigeria.
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Figure 1: Map of Plateau State showing Jos South and Jos East
(purple dots), indicating the communities from which samples
were collected (red dots and arrow).

STUDY DESIGN

This study was both cross-sectional and longitudinal, involving 45
domestic dogs (Canis familiaris) recruited from the eight
communities mentioned in the study area above. The dogs
represented various breeds, and their sex, body weights, and ages
ranged from 2 to 18 months. Inclusion criteria included
naive/unvaccinated dogs and consent from dog owners, while
exclusion criteria consisted of vaccinated dogs and lack of consent
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from dog owners. A convenience sampling technique was
employed to sample the participants.

All relevant National and/or Institutional guidelines for the care and
use of animals were duly followed, and Ethical Clearance (Ref. No.
AEC/02/180/25) was obtained from the Institutional Animal Use
and Care Committee of NVRI, Vom.

Sample Collection and Immunisation

Blood sample was collected from the cephalic vein of each of the
45 unvaccinated dogs prior to and on day 14 post-vaccination using
sterile 5 ml syringes and needles and into an appropriately labeled
plain sample bottle. The blood was allowed to stand at ambient
temperature for 30 minutes to clot. The samples were carefully
transported to the laboratory and centrifuged at 1000 rpm for 5
minutes to separate the sera. Each of the 90 sera was decanted
into another suitably labeled cryovial and stored in a freezer at -20
°C till the time of use for detection of antibodies to rabies.

Serum Assay

Enzyme-Linked Immunosorbent Assay

Serology was done using a commercially available Rabies virus
IgG Ab (Dog) ELISA kit from Demeditec® Diagnostics GmbH,
Germany, for the determination of IgG antibodies against Rabies
virus. This assay was carried out in the National Reference
Laboratory for Rabies (NVRI), Vom, Plateau State.

Assay Procedure;

The positive (+ve) control serum was reconstituted with 0.5 ml of
ultra-pure water, while the negative (-ve) control was reconstituted
with 1.0 ml of the water. The predilution of +ve control was 1:50,
1:150, 1:450, 1:1350.

For positive control at 1:50

For Well1A: 80 pl of the diluent + 20 pl of the positive control were
added; In Well 2A:180 pl of the diluent + 20 pl of the predilution
from 1A were added; while in Well 2B:120 pl of the diluent + 60 pl
from Well 2A were added. For Well 2C, 120 pl of the diluent + 60
pl from Well 2B were added. Similar treatment was given to Well
2D, where 120 pl of the diluent + 60 pl from Well 2C were added.
Finally, 60 pl was pipetted from Well 2D and discarded.

For negative control, 1:50

For Well 2E, 147 pl of the diluent buffer + 3 pl of the negative
control were added, while for Well 2F, 120 ul of the diluent buffer
only, was added.

Sample dilution:

The carrier plate was divided into two, i.e., 1F and 2F: For 1F, 90
ul of the buffer + 10 ul of each of the 45 samples were added to
separate wells; while for 2F, 144 ul of the buffer + 6 pl from 1F
were added. Then, 100 pl from 2F was added into the coated plate
and sealed it with the available sealant. | then incubated for 60
minutes. The coated plate was washed ushing ELISA washer 5
times and dabbed in adsorbent towel paper. Then 100 pl of
conjugate was added into the plate, the plate was sealed and
incubated again for another for 60 minutes. The 5 times washing
was repeated as described in the protocol, then 10 pl of equal
volume of substrate was added to each well. The plate was
wrapped with a thick paper and incubated in the dark for 15
minutes. Following incubation, 50 pl of stop solution was added to
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each well and the reading was takenat 450 nM in by

spectrophotometry, using an ELISA reader. = positl
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Test Validation

The qualitative result was considered valid if; 8
1. The mean value (MV) of the measured OD value for the s
positive control (PC), diluted at 1:50, must be >1.00. Q
2. The MV of the measured OD value for the negative o
control (NC) diluted at 1:50 must be < 0.400. o)
The ratio (S/P) of sample OD to the mean OD of the positive control ©
is calculated as: b
E
oD sample — MV ODnc o
SIP = £
MV ODpc — MV ODnc <
A sample with an S/P ratio of < 0.34 was considered negative,
indicating that antibodies were not detected, while an S/P ratio of KV DASH ANG CHU
>(0.34 was considered positive. Communities

Residual Rabies Antibodies Evaluation

A structured questionnaire was administered to the owners of the
45 dogs sampled in the 8 Local communities studied. The
questionnaire was modified according to the variables encountered
during pre-testing. The questionnaire variable covered information
on the age, the sex, the breed, the vaccination status, the purpose
of keeping the dog, and the management system. = positiv

e

Figure 2: Pre-vaccination rabies antibodies serosurvey in eight
communities of Jos South and Jos East LGA, Plateau State,
Nigeria

Data Analyses

The pre-vaccination and PV ELISA antibody titer data were
subjected to a paired t-test. The questionnaire was subjected to
descriptive statistics using tables, figures, and presented in
percentages. Statistical packages used were GRAPHPAD Prism
version 9.0 and SPSS version 26. Values of P < 0.05 were
considered significant.

RESULTS

Pre-Vaccination and Post-Vaccination Rabies Antibodies
Serosurvey

Among the 45 pre-vaccination samples collected from the 8
communities in the two LGAs, the IgG ELISA test showed that 36
(80%) dogs were positive, while 9 (20%) were negative (Fig. 2). All
5 dogs, each tested in CHG, DASH, ANG, VCH, and CHU, were
positive. Five of 10 dogs in KV, four of five in KJS, and two of five
in ZJE were positive. The post-vaccination survey showed that 43
(96 %) were positive while 2 (4%) were negative (Fig. 3). All the
dogs in each community except KV tested negative, while only two

of 10 in KV were positive in the PV study (Fig. 3). KV CHG DASH KJS ANG VCH CHU ZJE
Communities

Number of dog tested

Figure 3: Post-vaccination survey of rabies antibodies serosurvey
in eight communities of Jos South and Jos North LGA, Plateau
State, Nigeria.

Validation of IgG Antibody Titer.
In the 8 communities, there was a significant 100% (P< 0.05)
increase in positivity (= 0.34) of rabies antibody titer,

Qualitative Assessment of Rabies Antibody in Dogs Pre and Post Vaccination in 794
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Table I: Test validation of samples indicating positive and
negative antibody titers in eight Communities of Jos South and
Jos East LGAs, Plateau State, Nigeria

Community S/IP P-value
CHUNIVOM 1.044 0.0215
K-VOM 0.5320 0.0035
CHUGWI 1.732 0.4033
DASHWAN KURU 0.7860 0.0274
KWATA ZAWAN 0.5760 0.0552
ANUGULDI 0.7320 0.0406
VWANG CHUGWI 0.9840 0.0074
ZARAZON 1.134 0.0232

Hint; P Value <0.05 = positive, = 0.34 = positive

Residual Rabies Antibody Evaluation

Of the 5 dogs sampled in the Chuni Vom community, 4 (80 %) were
less than one year old, while one (20 %) was between 1 and 2
years old. All 5 dogs were on the free-range management system
and non-vaccinated.

Female dogs constituted 80 % of the population, while 20 % were
male (Table Il). The difference in the frequency and percentage of
dogs sampled in other LGAs in terms of age, sex, breed,
vaccination status, and management system were further shown in
Tables Il to IX. Breeds of dogs sampled were 42 (93.3 %)
indigenous, 9 (4%) mixed, and 2 (1 %) exotics. All indigenous
breeds were allowed to roam freely. The age range, sex,
management system, and breeds of dogs sampled are shown in
Figs. 3 to 6, respectively (Table II).

In Kwata Zawan, Community, 3 (60 %) of the 5 dogs were < one
year, one (20 %) was 1-years and one (20 %) was > 4 years. One
(20 %) was male and 4 (80 %) were females. The breed distribution
was 3 (60 %) indigenous and 2 (40 %) mixed breeds, while all 5
were on a free-range management system and non-vaccinated
(Table Ill). In Table IV, the demography of the dogs sampled in
Chugwi community, Jos South, comprised 2 (40 %) dogs of < one
year and 3 (60 %) of 1- 2 years. Two (40 %) were males and 3 (60
%) were females. All 5 dogs were indigenous breeds, on a free-
range management system, and non-vaccinated.

Table II: Demography of dogs sampled in Chuni Vom Community,
Jos South LGA, Plateau State, Nigeria

VARIABLE ~CATEGORY FREQUENC PERCENTA
Y (F) GE (%)
Age <1YR 4 80
1-2YRS 1 20
3-4YRS 0 0
>4YRS 0 0

https://dx.doi.org/10.4314/swj.v20i2.46

Sex Male 1 20
Female 4 80
Breed Indigenous 5 100
Mixed bred 0 0
Exotic 0 0
Management Freerange 5 100
System Confined 0 0
Vaccination ~ Non- 5 100
status Vaccinated 0 0

Vaccinated

Table Ill: Demography of Dogs Sampled in Kwata Zawan
Community, Jos South LGA, Plateau State, Nigeria

VARIABLE CATEGOR FREQUEN PERCENTA
Y CY (F) GE (%)
Age <1YR 3 60
1-2YRS 1 20
3-4YRS - 0
>4 YRS 1 20
Sex Male 1 20
Female 4 80
Breed Indigenous 3 60
Mixed breed 2 40
Exotic 0 0
Manageme Freerange 5 100
nt System  Confined 0 0
Vaccination  Non- 5 100
status Vaccinated 0 0
Vaccinated

Table IV: Demography of Dogs Sampled in Chugwi Community,
Jos South LGA, Plateau State, Nigeria

VARIABL CATEGO FREQUE PERCEN
E RY NCY(F) TAGE (%)
Age <1YR 2 40
1-2YRS 3 60
3-4YRS 0 0
>4YRS 0 0
Sex Male 2 40
Female 3 60
Breed Indigenou 5 100
S 0 0
Mixed 0 0
breed
Exotic

Qualitative Assessment of Rabies Antibody in Dogs Pre and Post Vaccination in
Some Communities in Plateau State
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Managem  Free 5 100 Exotic 0 0
ent range 0 0
System Confined Management  Free range 5 100
System Confined 0 0
Vaccinatio  Non- 5 100 o
d status Vaccinated 0 0
d
In Vwang Chugwi Community, Jos South LGA, all the 5 (100 %) 5
dogs were < one year, 4 (80 %) were males, and one (20 %) was
Table V: Demography of Dogs Sampled in Zarazon Community, a female. All 5 (100 %) were indigenous, one free range
Jos East LGA, , Plateau State, Nigeria management system, and non-vaccinated (Table VI).
VARIABLE CATEGORY FREQUENC PERCENTA Table VII: Demography of DOgS Sampled in Dashwan Kuru
Y(F) GE (%) Community, Jos South LGA, Plateau State, Nigeria
Age <1YR 5 100 VARIABLE CATEGOR FREQUEN PERCENT
1-2YRS 0 0 Y CY(F) AGE (%)
3-4YRS 0 0
>4YRS 0 0 Age <1YR 4 80
1-2YRS 1 20
3-4YRS 0 0
Sex Male 1 20
Female 4 80 >4YRS 0 0
Breed Indigenous 5 100
Mixed breed 0 0 Sex Male 0 100
Exotic 0 0 Female 5 0
Managemen Freerange 5 100 Breed In@genous 5 100
t System Confined 0 0 Mixed 0 0
breed 0 0
Vaccination ~ Non- 3 60 Exotic
status Vaccinated 2 40 Manageme Freerange 5 100
Vaccinated ntSystem  Confined 0 0
In the Zarazon Community of Jos East LGA, all 5 (100 %) dogs Vaccinatio  Non- 5 100
were < one year, one (20 %) was male, and 4 (80 %) were females. n status Vaccinated 0 0
All 5 were indigenous breeds and on a free-range system of Vaccinated

management. The vaccination status showed that 3 (60 %) were

non-vaccinated, while 2 (40 %) were vaccinated (Table V). Table VIl shows that in the Dashwan Community of Jos South LGA,

4 (80 %) of the 5 dogs were < one year, and one (20 %) was 1- 2
years. All the dogs sampled in this community were females,
indigenous, on a free-range management system, and non-

Table VI: Demography of Dogs Sampled in Vwang Chugwi
Community, Jos South LGA, Plateau State, Nigeria

vaccinated.
VARIABLE CATEGORY FREQUENCY( PERCENTAG
F) E (%)

Age <1YR 5 100

1-2YRS 0 0

3-4YRS 0 0

>4YRS 0 0
Sex Male 4 80

Female 1 20
Breed Indigenous 5 100

Mixed breed 0 0

Qualitative Assessment of Rabies Antibody in Dogs Pre and Post Vaccination in 796
Some Communities in Plateau State
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Table VIII: Demography of Dogs Sampled in Anguldi Community,

o Vaccination ~ Non- 9 90
Jos South LGA, Plateau State, Nigeria status Vaccinated 1 10
Vaccinated

VARIABL CATEGO FREQUE PERCENT

E RY NCY(F) AGE (%) Further analysis of the age range of dogs in the 8 Communities (fig.
4) shows that 30 (66.7 %) of the dogs were less than one year of
Age <1YR 2 40 age. The highest numbers (5 each) were found in Zarazon, Chuni
1-2YRS 2 40 Vom and K-Vom, and the list (2 each) in Chugwi and Anguldi
3-4YRS 1 20 communities. Only 10 (22.2 %) were one to 2 years of age, with the
>4YRS 0 0 highest number (3) in Chugwi and the list (one each) in Chuni Vom,
Kwata Zawan and Dashuwan Kuru communities. None in this age
grade was sampled in Zarazon and Vwang Chugwi Communities.
Only 3 (6.7 %) of dogs aged 3 to 4 years were only samples in
Sex Male 1 20 Anguldi (one) and K-Vom (2), while 2 (4.4 %) those that were older
Female 4 80 than 4 years of age were sampled only in Kwata Zawan and K-Vom

(fig. 4).
Breed Indigenou 4 80 Of the total dogs sampled, only 10 (22.2 %) dogs were males while
S 0 0 35 (77.8 %) were females. The highest numbers (4) of male dogs
Mixed 1 20 were sampled in Vwang Chugwi Community while the least (1
breed each) were sampled in Chuni, Zarazon, Anguldi and K-Vom. For
Exotic the female dogs, the highest number (9) was in K-Vom, and the
lowest (1) in Vom Chugwi (Fig. 5). The dogs on free-range system
Managem  Freerange 4 80 of management were 42 (93.3 %) while 3 (6.7 %) were confined.
ent Confined 1 20 The highest number of dogs on free-range system of management
System 9 (21.4 %) was in K-Vom with the least 3 (7.1 %) at Kwata Zawan.
L The 3 confined dogs encountered in the study were in Kwata-
XZ?;EZ“O \'\;ggt-:inate g (1)00 Zawan while the other one was in Anguldi (Fig. 6). The indigenous
q breed of dogs constituted 42 (93.3 %), 2 (4.4 %) were mixed breeds
Vaccinate while only one (2.2 %) was exotic. Both mixed breeds and the

q exotic breeds were from Zarazon and Anguldi communities,
respectively (Fig. 7).

In Anguldi Community of Jos South LGA, 2 (40 %) of the 5 dogs = CHUNI
were < one year, 2 (40 %) were 1-2 years and one (20 %) was 3-4
years. One (20 %) was male and 4 (80 %) were females. The breed VOM
distribution was 4 (80 %) indigenous and one 2 (40 %) exofic ; KWATA
breeds. The management system was 4 (80 %) free range and one [e))
(20 %) confined, and none of the dogs were vaccinated against o CHUGWI
rabies (Table VIII). S
o
Table IX: Demography of Dogs Sampled in K-Vom Community, o
Jos South LGA, Plateau State, Nigeria o
VARIABLE CATEGORY FREQUENC PERCENTA g
Y(F) GE (%) > 22
Age <1YR 5 50
1-2YRS 2 20
3-4YRS 2 20
>4 YRS 1 10 <1YR 1- \éReSOf 64555 > 4YRS
Sex Male 1 10
Female 9 90 Figure 4: Age range of dogs in 8 Communities of Jos South and
Jos East LGAs, Plateau State, Nigeria
Breed Indigenous 10 100
Mixed breed 0 0
Exotic 0 0
Management  Free range 9 90
System Confined 1 10

Qualitative Assessment of Rabies Antibody in Dogs Pre and Post Vaccination in 797
Some Communities in Plateau State
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Figure 5: Sex of dogs in 8 Communities of Jos South and Jos
East LGAs, Plateau State, Nigeria
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Figure 6: Management system of dogs sampled in 8
Communities of Jos South and Jos East LGAs, Plateau State,
Nigeria
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Figure 7: Breeds of dogs sampled in Communities of Jos South
and Jos East LGAs, Plateau State, Nigeria

DISCUSSION

The high level of positives (80 %) IgG ELISA test prior to
vaccination in this study (Fig. 2) can be attributed to various factors
such as the presence of maternally-derived antibodies (MDA),
subclinical infection, and previous vaccination. Innate and adaptive
cellular immunity contribute to rabies protection (Gold et al., 2020;
Moore, 2021). However, methods to measure these immune
effectors are less developed and not commonly available; thus,
ELISA rabies virus antibody (RVNA) measurement remains the
primary means of verifying rabies immunity. This finding is similar
to the work of Ogunkoya et al. (1990), where ELISA rabies virus
antibody (RVNA) was used to detect rabies immunity in vaccinated
animals (Ukamaka et al., 2018). Detectable rabies virus antibodies
(RABVADs) in sera were reported in populations of domestic dogs
and humans in Nigeria, where rabies is considered endemic.
Similar findings have also been found in wildlife in regions where
rabies is also endemic (Wosu & Anyanwu, 1990; Ohore et al.,
2007).

It was also observed that the majority of dogs vaccinated produced
a significant increase (96 %) in the antibody titer post-vaccination
(Fig. 3), which agrees with the results of a previous study where
the sensitivity of ELISA was 96.77 % in detecting rabies antibodies
(Olugasa et al., 2011). Some other studies (Adeyemi & Zessin,
2020) have also reported the use of ELISA to determine the post-
exposure anti-rabies antibody titer in vaccinated dogs. The
significance of detecting rabies virus-neutralizing antibodies cannot
be overemphasized, as it plays a major role in determining the
immune status and herd immunity in vaccinated animals and
previous exposure of unvaccinated animals during routine
diagnosis of rabies, surveillance, vaccine immunogenicity, and
similar research studies. In a challenge study, the circulating MDAs
in unvaccinated young animals have been shown to neutralize the
pathogen following active vaccination of the dam (Moore, 2021).
Notwithstanding, some of the dogs sampled in our study did not
have an adequate response to the vaccination, or seroconversion,
hence the observation of negative values (4 %) post-vaccination
antibody tire in this study. In a similar study conducted previously,
an outrageously 16-24-fold inadequacy in seroconversion of 65.45

Qualitative Assessment of Rabies Antibody in Dogs Pre and Post Vaccination in
Some Communities in Plateau State
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% - 95 % in comparison with our study has been recorded (Gold et
al., 2020).

The results shows that 88.0 % of the dogs vaccinated in this study
produced sufficient neutralising antibodies = 0.34, within 2 weeks.
The peak in immune response in this study at 2 weeks is similar to
the findings of previous studies (Jorge et al., 2010; Moore, 2021).
The decline in immune response in some dogs observed in this
study may be attributed to the poor development of the immune
system in younger dogs compared to older ones. Influencing
factors like age, breeds, type of vaccines, poor administration, out-
of-date and poor storage, etc., can contribute to insufficient and
undetectable antibody titer levels (Ogunkoya et al., 1990). Some
animals have been proven to produce normal but insufficient levels
of immunoglobulins but not specific immunoglobulin G (IgG)
antibodies, while others lack the ability to produce protective IgG
antibodies against specific diseases due to abnormalities in their
genetic makeup (Jorge et al., 2010). This can also be attributed to
the low or negative level of IgG in some dogs in this study.

In addition, the method used to interpret results can lead to an
erroneous conclusion of an absence of rabies antibody response if
the assay only detects IgG while the sample contains primarily IgM
rabies antibodies when collected early in the immune response
before immunoglobulin class switching has occurred. Oftentimes,
the expectation of a ‘normal range’ of rabies antibody levels arising
from rabies vaccination or exposure often does not take into
consideration the Ig class, the kinetics of response, individual
variation in immune genes, and species differences (Bellan et al.,
2012). There was no statistical significance in seroconversion in
the sex of dogs sampled in this study, indicating that the primary
immune response is not associated with sex. This finding also
agrees with the work of Wallace et al. (2017).

The immune response based on the breed of dog in this study was
not statistically different. Previous studies, though, have shown that
exotic breeds' immune response to the anti-rabies vaccine is higher
compared to Indigenous breeds of dogs (Morters et al., 2014;
Realegeno et al., 2018). Previous studies have also shown that
mixed-breed dogs had an improved titer response and failure rate
compared to pure-breed dogs.

The vast majority of dogs sampled in this study were free-roaming,
and there was no significant difference in seroconversion. This
study is similar to the work of Morters ef al. (2014), who reported
that free-roaming dogs, in two regions of Africa and Asia where
rabies is endemic, seroconverted to rabies vaccine regardless of
health status, producing titers that exceeded the level considered
necessary to protect against rabies. Other factors that can affect
seroconversion in dogs are genetics and stress, which are harder
to assess in real-time, especially in free-roaming dogs (Welch et
al., 2009; Moore & Hanlon, 2010; Ma et al., 2012; Trujillo-Rojas et
al., 2018; Rimal et al., 2020). Differences found in the level of
seroconversion among animals suggest that anthropogenic
variables can also influence the immune response of vaccinated
animals (Jakel et al., 2008; Trujillo-Rojas et al., 2018; Moore,
2021).

The majority of dogs sampled in most of the 8 communities studied
had antibodies against rabies pre-vaccination (Fig. 2). This may
be as a result of residual immunity following previous vaccinations
or exposure to rabies virus. Two weeks after vaccination, sero-
conversion was almost 100% in all the communities, with the
exception of K-Vom Community, where 2 (20 %) were yet to
seroconvert (Fig. 3). It is expected that, K-Vom, which is the
closest to NVRI, Vom, where dog rabies vaccine is produced for
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the country, and where a Veterinary hospital which provides
Veterinary Services, including vaccination of dogs to the
community, should have the highest pre-vaccination
seroconversion. However, the K-Vom community comparatively
has a higher human population, which may translate to having a
higher dog population based on the human to dog population ratio
of 1:16.3 as reported by Abubakar ef al. (2023). Given the above,
the medium rate of antibody (50 %) pre-vaccination and relatively
higher rate of post-vaccination antibody level among dogs (80 %)
in K-Vom may be an indication of non-compliance with vaccination
by dog owners in the community.

The choice of the 8 communities for the study was based on
convenience in terms of proximity the Jos, the city Centre, where
the investigators resided. The age, gender, and breeds of dogs
sampled depended on the types presented for vaccination. Every
dog at the age of three months and above presented in each
community was vaccinated and included in the study.

The majority of dogs vaccinated produced a significant increase
(96 %) in the antibody titer post-vaccination. This shows that ELISA
has proven to be effective in the determination of the post-
vaccination anti-rabies antibody titer in vaccinated dogs. The study
also reveals that rabies virus is still endemic and circulates within
the Jos South LGA using the Enzyme-Linked Immunosorbent
Assay. This further indicates that there is a potential risk of spread
of rabies to the human population and to rabies-free dogs because
of the high percentage of roaming dogs. However, if over 70% dog
population is vaccinated within a locality, it meets the OIE
recommendation for the protection of rabies within that locality.
Thus, rabies remains a major concern and requires urgent attention
to periodic vaccination programs, especially within rural
communities.
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