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Introduction: Detection of rabies antigen in brain tissues of slaughtered dogs for human consumption could be
an interface in rabies transmission from slaughtered dogs to the processors. This study determined the presence
of rabies antigen in brain tissues of slaughtered dogs for human consumption in Billiri, Gombe State and the public
health factors associated with dog processing in the study area.

Methods: A cross-sectional study was designed to determine the presence of rabies antigen in 118 brain tissues
of slaughtered dogs using direct fluorescent antibody test (DFAT) and Pre-tested structured questionnaire was
administered to 56 dog processors to assess possible public health risks factors associated with dog processing in
the study area.

Results: Result revealed 9 (7.6%) of dog brain tissues were positive for rabies antigen. Dogs sourced from Borno
had higher prevalence 11.4%, than Yobe and Gombe with 7.7% and 7.0% respectively. Out of the 56 respondents
involved in the study, 38 (67.9%) were bitten by dogs and none received post-exposure vaccination against rabies.
There was statistically significant (p < 0.05) association between the nerve tissue splashing, cuts incurred during
dog processing and dog bite. Majority 51 (91.1%) of the respondents’ preferred traditional method of bite wound
treatment following dog bite.

Significance: The presence of rabies antigen detected in slaughtered dogs poses risks of exposure to dog proces-

Rabies antigen;
Slaughtered dogs

sors in Billiri, Gombe State. There is need for adequate public health education on rabies prevention and anti-

rabies vaccination of all dog processors in the area.
@ 2019 Faculty of Veterinary Medicine, University of llorin, Nigeria. All rights reserved.

Introduction

Rabies is a neglected zoonotic viral disease that affects all warm
blooded mammals. Rabies is known to produce acute fatal en-
cephalitis, caused by Lyssavirus, of the family Rhabdoviridae
(WHO, 2004). Despite being 100% vaccine preventable still
there is an estimated 59,000 human deaths annually in the en-
demic areas of Africa and Asia (Hampson et al., 2015). In Af-
rica, an estimated 21,476 human deaths occur every year due to
rabies infected dog bite which is about 36.4% of global human
death, with a loss of 1.34 million disability adjusted life-years
(Hampson et al., 2008). In Nigeria, an under estimated report
revealed that at least 10,000 people received post exposure vac-
cine annually (Ehizibolo et al., 2011). The domestic dog, Canis
familiaris, is responsible for almost (99%) of human deaths
from rabies (WHO, 2008). The disease has a high case fatality
rate with terrifying symptoms and only a few documented sur-
vivors (Hemachudha et al., 2013). The saliva of a rabies in-
fected dog has high concentrations of causative agent and
serves as a medium for the transmission of the disease to hu-
mans through dog bite (WHO, 2008). However, the virus may
also be found in tears, urine, serum, and other body fluids of the
infected animals (Wolfang, 1999). Non-bite exposure may oc-
cur through licks or splash of infected saliva into an open wou-
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nd, or splash of blood/nerve tissues into the mucus membrane or
an open wound during the course of processing dog without pro-
tective measures (Audu, 2011; Dzikwi et al., 2013). A case of
bite is considered an exposure, only when the saliva of a dog is
inoculated into a wound of a susceptible host following bite
(Beran, 1981; Ogunkoya et al., 2003), the offending dog has no
history of vaccination and appropriate first aid measure has not
been done to dog bite victim.

Dog trade and consumption is on the increase, with dog meat be-
ing considered as special delicacy in some developing countries
such as Cameroun and Ghana, and Nigeria (Simoons, 1994;
Ajayi et al., 2006). Dog marketing, slaughtering, distribution of
raw dog meat, handling of dogs without protective measures and
consumption cycle has public health implications because some
of the dogs may harbour rabies (Audu, 2011; Mshelbwala et al.,
2013). Rabies virus antigen has been detected in the brain tissues
of dogs slaughtered for human consumption in Maiduguri (Ajayi
et al., 2006) and Yola (Aliyu et al., 2010) which share borders
with Gombe State. Moreover, trans-boundary transmission of ra-
bies through dog trade has been suggested thus indicates the pos-
sibility of rabies spread in the study area. (David et al., 2008;
Sabo et al., 2008). Therefore, Direct fluorescent antibody test
(DFAT) is considered the gold standard recommended by WHO
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and OIE for diagnosing rabies in animals and humans because is
rapid method and also highly sensitive and specific (between 96-
99%) (Meslin et al., 1996; Robardet et al., 2011; OIE, 2018).
This study aimed to determine the presence of rabies antigen in
brain tissues of slaughtered dogs in Billiri, Gombe State and the
public health factors associated with dog processing in the study
area.

Materials and Methods

Study area

The study was carried out in Billiri, Gombe State. Billiri is lo-
cated on latitude 90°30” and 12°30°N and Longitude 8°45° and
11°45’E in the North eastern part of Nigeria (Diary, 2012). It has
an area of 737 km? and a population of 202,144 (Adamu, 2014).
Gombe State borders Borno and Yobe States to the East and
North respectively, Adamawa and Taraba to the South and Bau-
chi States to the West (Diary, 2012). People of Billiri were
mostly food crops farmers, animal herders, traders and civil serv-
ants. The study area has a specialist hospital, maternity clinic,
Private hospitals, State Veterinary clinic, one Private Veterinary
clinic, dog market, dog slaughter and processing point/slab (gov-
ernment approved) located at Kalkulum (latitude 9°88’N and
longitude 11°21°E) that attract people within and outside the
State.

Study design and population

A cross-sectional study was carried out for the detection of rabies
virus antigen in brain tissues of slaughtered dogs in the study
area during the months of January to April, 2015. Pre-tested
structured questionnaire was used to determine the public health
factors associated with dog processing in Billiri, Gombe State.
Randomly selected individuals that process dogs in the study
area and are willing to participate in the survey constituted the
study population while those with age < 18 years were excluded
from the survey.

Sample size and questionnaire administration to respondents

An Epi Info™ 7 was used to determine the sample size for the
dog processors surveyed. 65 was used as the population size, be-
cause dog meat was not generally accepted in most northern part
of Nigeria due cultural restriction. Therefore, at 95% confidence
level the sample size was 56. A structured questionnaire was de-
signed, pre-tested and administered to dog processors by ‘face-
to-face’ interview during market days (Saturday). Most of the
dog meat processors and their leaders were informed of the obje-
tives of the study and their cooperation was requested before
sampling. Oral consent of the respondents was obtained before
administering the questionnaire; those who declined were ex-
cluded from the study. The questionnaire was prepared in Eng-
lish Language but administered in the commonly spoken local
dialect (Hausa).

The questionnaire consisted of closed-ended questions, divided
into two Sections: section A, which had 11 questions covered the
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demographic information of the respondents and included loca-
tion, age, gender, occupation, level of education, reason for eat-
ing dog meat (dog meat processors were also consumers), ethnic
group, duration in dog meat processing business, history of dog
bites, location of dog bite, cuts incurred during fresh dog meat
processing, nerve tissue/body fluid splash during processing of
fresh dogs meat. Section B contained questions on preferred
treatment/management for dog bite wound and practice of the
respondents towards rabies such as the use of protective
measures, actions taken following accidental cuts or splash of
nerve tissue.

The sample size was for the number of dog samples to be col-
lected was determined using the formula by Thrusfield (2007).
Using Z = 1.96 (standard normal value for desired confidence —
normal distribution table), P = 7.89% (prevalence — Ameh et al.,
(2014)) and d = 0.05 (desired absolute precision), a sample of
112 was obtained. The sample size was increased to 118 in order
to minimize sampling error and increase precision.

Sample collection

One hundred and eighteen (118) dog heads were collected from
slaughter point/slab in Billiri during the month of January to
April, 2015. This was achieved by visiting and collecting the
samples once a week. The dog processors stunned the dogs by
hitting on the head (Occipital bone) with a stick and before they
are slaughtered. The brain tissue samples were removed from the
dog heads as described by Atanasiu, (1975) where a portion of
the hippocampus were harvested from the brain tissue, and
placed on clean sample bottle on ice pack. The collected samples
were kept at freezing temperature of 4°C in Gombe for at least a
week before being transported on ice packs to the Viral Zoonoses
Laboratory of the Department of Veterinary Public Health and
Preventive Medicine, Ahmadu Bello University, Zaria, Nigeria,
where the direct fluorescent antibody test (DFAT) was per-
formed on the brain samples collected.

Ethical consideration

The study was ethically reviewed and approved by the research
and ethical committee of Ahmadu Bello University, Zaria. De-
partment of Veterinary Public Health and Preventive Medicine.
The institution sent a letter to the Ministry of Animal Husbandry
and Nomadic Affairs Gombe State and permission obtained from
the Director Veterinary Service through Director Veterinary
Public Health and Epidemiology.

Direct Fluorescent Antibody Test

All the brain tissue samples collected were subjected to direct
fluorescent antibody assay (DFAT) procedure as described by
Dean et al. (1996) and CDC (2006). Rabies DFAT monoclonal
antibody conjugate reagents (Fujirebio Diagnostic Inc. Malvern,
P.A 19355, USA) were used and the working reagents dilution
was prepared according to the manufacturer’s recommendation
and as described by (Flamand et al., 1980). An impression smear
of brain sample was made on a clean glass slide, air dried and fi-

30



Sani et al

Savannah Veterinary Journal, 2(2019) 29-35

Table 1. Bivariate logistic regression of sex, age and source distribution of dogs slaughtered for human consumption in Billiri, whose

brain tissue samples tested positive for rabies antigen.

Variables Number of dogs DFA Positive Prevalence OR 95% ClI p-value
sampled (%) (%) (%)

Sex*

Male 51(9.2.7) 4(7.3) 7.8 REF 1.000

Female 67(93.1) 5 (6.9) 75 1.051 0.27-4.11

Age*

Young (< lyear) 44(89.9) 5(10.2) 11.1 REF 0.305

Adult (>1yeaar) 74(94.9) 4(5.1) 5.4 2.102 0.54-8.25

Source

Adamawa 2 (100) 0(0) 0

Bauchi 11(100) 0(0) 0

Borno 35(89.7) 4(10.3) 11.4 REF 0.883

Gombe 57(93.4) 4(6.6) 7.0 1.629 0.38-6.93

Yobe 13(92.9) 1(7.1) 7.7 1.486 0.15-14.55

* - Fisher’s Exact Test; DFA — Direct fixation test.

xed in cold acetone for one hour at -20°C. The slide was air-dried
for 3-5 minutes and the rabies conjugate was diluted with phos-
phate-buffered saline at 1:40 ratio was applied and incubated for
30 minutes at 37°C in a humid chamber after which excess con-
jugate was then removed from the slides by rinsing with phos-
phate-buffered saline solution (pH 7.4). The slides were then
placed in a coupling jar containing phosphate-buffered saline so-
lution which was replaced every 5 minutes with a fresh solution;
this was done thrice and the slides air dried. The slides were ex-
amined using fluorescence microscope within two hours after
staining. Rabies virus infected and normal brain smears were
used as positive and negative control slides respectively. The
presence of brilliant apple green fluorescence or greenish—yel-
low objects and its intensity (+,++,+++ and ++++) against a dark
background was regarded as positive result for rabies. If there is
no specific apple green fluorescence observed, the test result was
regarded as negative.

Data analyses

The prevalence rate of rabies antigen in the brain of dogs sam-
pled was calculated using the formula:

Number of sample positive
Prevalence = X 100
Total sample analysed

Spronk et al. (2019)

Data from administered questionnaire was entered into Epi In-
fo™ 7 and subjected to descriptive statistics and later analysed.
The data were presented in tables and charts. Categorical varia-
bles: Age in years (<19, 20-30, 3-40, >40), gender (male and fe-
male); occupation (Farmer, Student, Business, Civil servant), ed-

ucational level (Non formal, Primary, Secondary, Tertiary) were
analysed for possible association with dog bites. An association
between Age, sex, source of dogs and rabies virus antigen posi-
tivity were determined using Chi-square ()?) test of association
and odds ratio (OR); confidence intervals (95%) were calculated
for odds ratios. P-value less than 0.05 were considered signifi-
cant.

Results

Direct Fluorescent Antibody Test (DFAT) result

The results revealed that out of 118 brain tissue samples, 9
(7.6%) were positive for rabies antigen. There were more female
dogs 67 (56.8%) than male dogs 51 (43.2%). Out of which 5
(7.4%) female dogs and 4 (7.8%) male dogs were positive. Fe-
male dogs were 1.01 times more likely to have the infection
(OR=1.01, 95% CI: 0.27-4.11) compared to male dogs (Table 1).
Out of all the samples, 74 (62.7%) were from adults while only
44 (37.3%) were from young dogs. Four (5.4%) of the 74 adult
dogs were positive while 5 (11.4%) of the 44 young dogs were
also positive. Adult dogs were 2.1 times more likely to have the
infection (OR=2.10, 95% CI: 054-8.25) compared to young dogs
(Table 1).

In this study, it was found that more male dogs (7.8%) and
younger dogs (11.1%) were positive for rabies antigen compared
to female and adult dogs of (7.5%) and (5.4%) respectively.
Dogs sourced from Borno had higher prevalence (11.4%), than
those from Yobe (7.7%) and Gombe (7.0%) (Tablel). Dogs
sourced from Gombe State were 1.63 times more likely to have
the infection (OR=1.63, 95% CI: 0.383-6.932) compared to dogs
from Borno State. Dogs sourced from Yobe State were about 1.5
times more likely to have the infection (OR=1.49, 95% CI:
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0.152-14.55) compared to dogs from Borno State (Table 1).
There were no statistically significant (p > 0.05) associations be-
tween age, sex and source of dogs and the prevalence of rabies
virus antigen.

Demography of the respondents

Fifty four (96.4%) of the 56 respondents were male and 2 (3.6%)
were females. Only 1 (1.8%) respondent was less than 19 years
of age, 21 (37.5%) were between 20-30 years of age, 24 respond-
ents (42.8%) were between 31-40 years of age and 10 (17.9%)
were greater than 40 years of age (Table 2). Eleven (19.6%) had
no formal education, 15 (26.8%) had only primary education and
30 (53.6%) had up to secondary education (Table 2). On re-
spondent’s occupation, 30 (53.6%) were businessmen and
women, 20 (35.7%) were farmers, 3 (5.4%) were students, 2
(3.8%) were unemployed and only 1 (1.8%) was a civil servant
(Table 2). Majority of the respondents 52 (92.0%) were of Tan-
gale ethnic group, 2 (3.6%) of the respondents were Ngas, 1
(1.8%) was Wurkum and 1 (1.8%) respondent was from Pero
ethnic group (Table 2).

Table 2. Demographic characteristics of dog processors in
Billiri, Gombe State, Nigeria

Characteristics Total number of  Specific rate (%)

Respondents
(n=56)

Age (years)
<19 1 1.8
20-30 21 375
31-40 24 42.8
>40 10 17.9
Gender
Female 2 3.6
Male 54 96.4
Occupation
Farmer 30 53.6
Student 1 1.8
Business 20 35.7
Unemployed 3 5.3
Civil servant 2 3.6
Educational level
Non formal 11 19.6
Primary 15 26.8
Secondary 30 53.6
Ethnic Group
Ngas 2 3.6
Pero 1 1.8
Tangale 52 92.8
Wurkum 1 1.8
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Reasons given for consumption of dog meat by the respondents

When respondents were asked why they consumed dog meat, 50
(89.3%) said that it was because it is a delicious and special meat,
while 6 (10.7%) consume it for medicinal purpose.

Risk of exposure to rabies among the respondents

Thirty eight (67.9%) respondents had been bitten by a dog while
18 (32.1%) had no history of dog bite, (Table 3). None of the 38
(67.8%) dog meat processors that were bitten by dogs received
post-exposure vaccination against rabies. Distribution of dog bite
site among respondents revealed that 19 (50%) were bitten only
on the hand, 9 (24%) on the hand and leg, 9 (24%) on the leg and
1 (2%) on the penis (Figure 1).

4 N
® Hand only
Hand and leg
Leg only
Penis
o J

Figure 1. Distribution of dog bite site among dog Processors in
Billiri, Gombe State.

Information on history of cuts during the course of slaughtering
and processing of dog for meat by respondents revealed that 44
(78.6%) had previously experienced cuts during the process while
12 (21.4%) had no previous history of such accidental cuts. There
was significant different (p = 0.04) between cuts and dog bite (Ta-
ble 3). Forty eight (85.7%) respondents had experienced nerve tis-
sues splash during the course of processing raw dog meat, and
there was significant association between nerve tissue splash and
dog bite (p = 0.01). Fifty one (91.1%) respondents had no personal
protective clothing (PPC), while only 5 (8.9%) had PPC, there
was no significant (p = 0.33) association between PPC and dog
bite (Table 3). The majority 51 (91.1%) of the respondent pre-
ferred traditional method of dog bite wound treatment.

Discussion

The prevalence of rabies antigen in slaughtered dogs in this study
was 7.6%. This is a significant finding because there may be risk
of exposure to infection during transportation of dogs, slaughter-
ing and handling of infected carcasses without the use of protec-
tive measures although the rate of detection of rabies antigen in
the brains of the slaughtered dogs in the study area was lower
than the rates observed in neighbouring States of Borno, Taraba,
Bauchi and Adamawa by Ajayi et al. (2006), Aliyu et al. (2010),
Atuman et al. (2014) and Ameh et al. (2014) respectively.
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Table 3. Possible public health factors to rabies among dog processors in Billiri, Gombe State

Variables Previously bitten by a dog df %2 p-value
No (%) Yes (%)

Splashed by dog’s blood and

nerve tissue*

No 6 (75.0) 2(25.0) 1 7.86 0.01*

Yes 12 (25.0) 36 (75.0)

Cuts during slaughtering and

processing of dog meat*

No 7 (58.3) 5(41.7) 1 4.803 0.04*

Yes 11 (25.0) 33(75.0)

Personal protective clothing*

No 14 (27.5) 37 (72.5) 1 5.76 0.33

Yes 4 (80.0) 1(20.0)

Age (years)

<19 0 (0.0) 1 (100.0)

20-30 8(38.1) 13 (61.9) 3 1.506 0.760

31-40 8(33.3) 16 (66.7)

>40 2 (20.0) 8 (80.0)

Length of involvement (years)

<5 4 (33.3) 8 (66.7) 3 3.129 0.403

59 5(55.6) 4 (44.4)

10-15 3(21.4) 11 (78.6)

>15 6 (28.6) 15 (71.4)

Level of education

Non formal 2(18.2) 9 (81.8) 2 1.427 0.555

Primary 6 (40.0) 9 (60.0)

Secondary 10 (33.3) 20 (66.7)

Gender*

Female 1 (50.0) 1 (50.0) 1 0.303 0.544

Male 17 (31.5) 37 (68.5)

* _ Fisher’s Exact Test; y2 — Chi-square; df — degree of freedom

Male dogs wander more around and beyond their compounds in
search for courtship especially during breeding seasons than fe-
males and could be exposed more to bite by a rabid dog than
females. This finding is in agreement with result of a research
carried out by Garba (2011). The reason for the higher preva-
lence in young dogs may be attributed to their physical small size
which made them soft targets for an attack by a rabid dog.

The majority of the positive dogs (11.4%) were sourced from
Borno State which is a neighbouring State to the study area. Ear-
lier studies carried out in Borno State by Ajayi et al. (2006) re-
ported 31% prevalence of rabies in brain tissues of slaughtered
dogs for human consumption. The implication of this finding is
that rabies could possibly be imported to Billiri, Gombe State,
Nigeria through dog trade from neighbouring States. This find-
ing is in agreement with work done in Plateau State by David et
al. (2008) and Sabo et al. (2008) who reported trans-boundary
transmission of rabies through dog trade. The practice of moving
dogs from one location to another may enhance the spread of ra-
bies virus and consequently will make the control and eradica-
tion of rabies in Billiri, Gombe State difficult, if intervention
measures are not put in place such as leash laws.

The majority (82.1%) of the respondents were young, mostly
secondary school certificate holders (53.4%). This may be due to
absence of employment opportunities in the area, consequently
most of the respondents were rural dwellers, and the profit in dog
meat butchering and other related business was the point for at-
traction. This is contrary to the report by Audu (2011). The ab-
sence of respondents with tertiary level of education may be due
to the fact that this work was carried out in Billiri, a rural area
compared to Kaduna, an urban city in Northern Nigeria. The ma-
jority (94.5%) of the respondents were from ‘Tangale’ ethnic
background; this may be attributed to the fact that; dog meat con-
sumption is well accepted in their culture. Also, the Tangale
were the major inhabitants of the area for a long time before re-
cent settlers came.

The study revealed certain practices among respondents, such as
not wearing personal protective clothing during processing and
handling of dogs. Generally, respondents had ‘negative ‘level of
practices toward rabies prevention. Fifty one (91.1%) believed
in the use of traditional herbs and concoction for treatment. This
may be due to trust that have been established from generation
to generation, even though the practice has no scientific backing.
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This finding could be compared to 72.8% of respondents in a
survey in Abia State, Nigeria by Mshelbwala et al. (2014). The
majority (54%) of the respondents performed non recommended
dog bite wound treatment after being bitten by a suspected rabid
dog.

The majority of the respondents 38 (67.9%) were previously bit-
ten by dogs, but none received post exposure prophylaxis. There-
fore, there is need for creation of awareness among processors of
dogs in the study area areas on dog bite wound treatment. From
the assessment of 56 respondents, most (66.1%) of them were
aware of rabies, despite saying they are at risk of contracting the
disease still processed and consumed rabies suspected dogs. This
is because respondents usually underestimate the risk posed by
rabies. Based on anatomical distribution of dog bite site, a higher
percentage of the respondents (50%) were bitten on the hand, this
may probably have occurred during handling or slaughtering
process. Dog bite rate in the study was higher (68.5%) among
male compared to female (50%) respondents. The male respond-
ents may be involved in sourcing of the dogs, slaughtering thus
predisposing them to more bites compared to female.

The study found that respondents, with 10-14 years involvement
in the trade recorded higher percentage of dog bites. This may be
attributed to their duration of exposure and active involvement
in sourcing, handling, slaughtering of dogs which predisposed
them to more bites. Dog bites among those with non-formal ed-
ucation was higher (81.8%) than among primary (60%) and sec-
ondary sSchool certificate holders (66.7%) respectively. This
may be attributed to their level of awareness and underestimation
of dangers posed by dog bite. However, education is an im-
portant factor that influences disease control and eradication in
developing countries such as Nigeria.

Small size of the respondents which was unsuitable for explora-
tions and unwillingness of some processors of dogs to participate
in the study were the limitations of this study. Therefore, there is
need to conduct an extensive public risk assessment in the state.

Conclusion

Rabies virus antigen was present in 7.6% of the brain tissues of
dogs slaughtered for human consumption in Billiri, Gombe State.
The study revealed, lack of use of protective clothing, presence
of body cuts, blood and nerve tissue splashing on processors
among the respondents. Thirty eight (67.9%) respondents re-
ported to have been previously bitten by dogs but none received
the recommended post exposure prophylaxis. Traditional
method of dog bite wound treatment was the most preferred ap-
proach. Public health education of processors on the risk of ra-
bies and the need for use of protective measures is recom-
mended.
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