- PAPER

Serological Surveillance for Non-Rabies Lyssaviruses
among Apparently Healthy Dogs in Zaria, Nigeria.

'DZIKWI*, A.A., 'UMOH, J.U., 'KWAGA, J.K.P., ’AHMAD, A.A.

'Department of Veterinary Public Health and Preventive Medicine, Faculty of Veterinary Medicine, ABU Zaria.
“Department of Microbiology, Faculty of Science, ABU Zaria. *Corresponding Author.asabezik@yahoo.com.Tel: 08035912881.

SUMMARY

Out of the seven recognized and four putative genotypes
of lyssaviruses, genotypes 1-3 comprising namely the
classical rabies virus (RABV), Lagos bat virus (LBV) and
Mokola virus (MOKV) respectively have been reported in
Nigeria. The domestic dog, Canis familiaris, is recognized
as the reservoir for genotype 1, and the straw-colored
fruit bat for genotype 2. The reservoir for genotype 3
remains unidentified. Serum samples were collected by
convenient sampling from apparently healthy dogs in
Zaria and tested for the presence of neutralizing
antibodies to three members of lyssavirus genotypes,
namely LBV, MOKV , Duvenhage (DUVV), and a putative
genotype, West Caucasian bat lyssavirus (WCBV) using a
modification of the rapid fluorescent focus inhibition test
(RFFIT). Qut of the 189 samples tested, six (3.7%) of
them neutralized Lagos bat virus, and two (1.1%) of
these additionally showed a neutralizing activity against
Mokola virus. There was no serological evidence of WCBV
and DUW. This finding suggests the presence of
phylogroup 2 lyssaviruses circulating among dogs in this
location. This is important especially since human
exposure fo dog bite is common in this locality. The
possibility of exposure to these genotypes will have great
implication with regards to the usefulness of the
available vaccines which do not sufficiently protect
against members of phylogroup 2. It further emphasizes
the poor understanding of the epidemiology of lyssavirus
infection, especially among apparently healthy dogs.
This calls for enhanced surveillance for lyssaviruses
among both domestic and wildlife species in Nigeria to
identify the definitive reservoir for Mokola virus.
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INTRODUCTION

Rabies is a viral zoonosis characterised by
encephalomyelitis. It a disease of great
public health concern because the case

fatality rate is almost 100 percent
(Rupprecht et al., 2002). The aetiologic
agents of rabies are members of the family
Rhabdoviridae, with seven recognised
genotypes. The classical rabies virus (RABY,
genotype 1) was the only known member,
until 1956 when the Lagos bat virus (LBV,
Genotype 2) was isolated, and this was
followed by the isolation of Mokola virus
(genotype 3) in 1968. LBV was first isolated
from one of seven pooled samples of 42
brain tissues of the straw-coloured
frugivorous bats, Eidolon helvum, on Lagos
island (Boulger and Porterfield, 1958) and
thereafter, several isolations were reported
from other species of bats, and in cats and
dogs across Africa (Kuzmin and Rupprecht,
2007) . The initial isolation of MOKV was
from the viscera of shrews, Crocidura spp, in
Mokola, Ibadan, Nigeria (Kemp et al,
1972). This was followed with isolations of
the virus from other terrestrial mammals
including domestic cats and dogs, other
rodents and in man (Kuzmin and Rupprecht,
2007). Genotypes 4-7 include the
Duvenhage virus (DUVV), European bat
lyssaviruses 1 and 2 (EBV1 and 2) and the
Australian bat lyssavirus (ABV) respectively.
DUVV was isolated from a man in 1970 in
South Africa and subsequently in bats, but
never from terrestrial mammals. It is closely
related to EBV and though an African
isolate, it differs very much genotypically
from LBV and MOKV. Four putative
genotypes were isolated from bats namely
Irkut (East Siberia), Kudjan and Aravan
(Central Asia) and the West Caucasian bat
virus (Caucasian region) are also recognised
(WHO, 2005).

The lyssavirus genotypes have been placed
into 2 phylogroups, with genotypes 1,45, 6
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and 7 in phylogroup 1 and genotypes 2 and
3 in phylogroup 2. The members of
phylogroup 2 have to date been reported
only on the African continent. WCBV shows
a limited phylogenetic relatedness to LBV
and MOKYV (Kuzmin and Rupprecht, 2007).

To date, human infection has not been
reported from LBV, but infection with MOKV
has been reported in two persons in Nigeria
in 1968 and 1971 (Shope et al., 1970;
Familusiet al., 1972; Kempetal., 1972). The
domestic dog is the established reservoir for
RABV in Nigeria and the virus is maintained
in this host. The definitive host for LBV is the
fruit bat, while that of MOKV has not yet
been identified but speculations abound of
the possibility of insectivores, rodents and
possibly bats serving to maintain it
(Niezgoda et al., 2002: Nadin-Davis, 2007).
Effective and economical methods for rabies
control exist but the disease remains
neglected in many countries (Knobel et al.,
2005)

MATERIALS AND METHODS
Collection and Handling of Samples
Serum samples were collected from 200
apparently healthy dogs from locations in
Zaria namely: Sabon Gari, Samaru, and
Ahmadu Bello University Zaria Staff
Quarters. The dogs were selected using
convenient sampling, and permission for the
study was sought from the heads of the
wards included in the study. This was
followed by visits to households owning
dogs and consent for the study sought from
the adult members of the homes. A family
member i.e. the person responsible for the
dog was interviewed and a questionnaire
filled out. Dogs were clinically examined for
health status by a veterinarian and only
those that appeared healthy were included
in the study. Information obtained included
age, sex, and vaccination history of the dogs.
Approximately 5mls of blood was collected
from the cephalic veins of the dogs using
sterile syringe and needle, and transferred
to universal bottles. The specimens were
transported to the Viral Zoonoses
Laboratory, Department of Veterinary Public
Health and Preventive Medicine, A.B.U
Zaria. The blood samples were then allowed

to stand in a slanting position to clot and
serum samples were harvested using
Pasteur pipettes. Sera were stored in
individual tubes at -20°C. The samples were
transported (according to the international
standards for the transportation of
infectious agents, category A) on dry ice to
the Rabies Laboratory of the Centre for
Disease Control and Prevention (CDC),
Atlanta, Georgia, for analysis.

Laboratory Analysis

A modified rapid fluorescent focus
inhibition test (RFFIT) was used for testing
of sera for neutralizing antibodies to LBV,
MOKV DUVV and WCBV. The analyses were
performed according to the Standard
Operating Procedure (CDC RFFIT SOB
2006). Briefly described, the reaction was
performed using 4-well (6 mm) glass slides
(Cel-Line, Erie Scientific, Portsmouth, New
Hampshire, USA). Sera were preheated at-
56°C for inactivation. Heat inactivated
serum samples were tested initially in 1:10
and 1: 25 dilutions. Approximately 14 pl
minimum essential medium (MEM)-10 was
added to the 1" and 3" well of 4-well Teflon-
coated slides, and 7.5pl of the same medium
was dispensed into the 2" and 4" well.
Approximately 3.6 ul of two separate test
sera were added to the 1" and 3" wells
respectively, and the contents of each well
mixed properly using the pipette tip. Five
microliters of the mixture was then
transferred to corresponding 2™ and 4" well
and mixed properly using tip of the
micropipette.

LBV (isolate from Nigeria, 1956), MOKV
(isolate from South Africa, 1998), DUVV
(isolate from South Africa, 1970), and
WCBV (isolate from Russia, 2002) were
used for the reaction. About 50 FFD,,
(fluorescing foci doses) of each virus was
used as confirmed by a titration on a control
slide with each reaction run. The slides were
incubated in a humidity chamber at 37°C for
90 minutes. Thereafter, 25 ul of mouse
neuroblastoma cells (MNA) were added
(concentration approximately 2 x 10°
cells/ml), and the slides were incubated at
37°C for 20 hours with MOKV and 44 hours
for LBV, WCB, and DUVV. Slides were then
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fixed in cold acetone for 30 minutes, air
dried and subjected to the DFA test as
described by Dean et al (1996). At
microscopy, 10 separate fields were counted
for each well. For all positive or inconclusive
RFFIT results, additional titration of such
sera was conducted in dilutions 1:10, 1:25,
1:625 and 1:15625, to validate the
confirmation of positive result. The titers
were calculated using Reed and Muench
method (1938) and expressed as log
dilution of the test serum. Only the samples
that had a 50% end-point neutralizing titre
greater than 1 log,, (e.g. less than 5 fields
contained infected cells at serum dilution
1:10) were considered as positive.

RESULTS
Atotal of 189 samples were tested. The

remaining 11 were cytotoxic and could not
be tested. Six (3.2%) of the dog sera
neutralized LBV and two (1.1%)
additionally showed neutralizing activity to
MOKV (Table 1). Though, records have it
that 5/6 (83%) of these dogs have been
vaccinated against rabies, there is no
expectation of cross-reactivity between the
virus neutralizing antibodies (VNA) to
rabies and these genotypes. All the dogs that
had VNAs to these lyssaviruses were adults
and majority (83%) was male (Table I). The
only female that was positive happened to
be previously unvaccinated and was one of
the two that showed neutralizing activity to
both LBV and MOKV.

TABLE I. Biodata and virus neutralizing antibody titers to Lagos bat virus and Mokola virus

in apparently healthy dogs in Zaria.

DogID# LBV VNAtiter MOKV VNAtiter Age Sex *Vaccinationstatus
A3/26 1.51 1.07 Adult Male Vaccinated
DS/33 1.48 1.28 Adult Female Unvaccinated
C71 1.22 Adult Male Vaccinated

C4 1.07 Adult Male Vaccinated
Q2/13 1.25 Adult Male Vaccinated
C65 1.1 Adult Male Vaccinated
AVERAGE 1.27 1.18

* Vaccination status refers to information provided by owners about previous vaccination of the

dogs against rabies (genotype 1).

DISCUSSION

Cross-neutralising activity between LBV and
MOKV occurs and may explain the
occurrence in this study (Hanlon et al.,
2005: Dzikwi et al., 2010). Another possible

explanation is concurrent infection with the
two lyssaviruses in those two animals since
not all the six LBV positive sera additionally
neutralised the MOKV. The average VNA
titers for the two viruses were
approximately the same. This suggests a low
level of circulation of the virus. Similar
findings of VNA to LBV and MOKYV has been
reported in the pastin Nigeria (Ogunkoya et
al., 1990) in which 5.8% of tested animals
had VNA to LBV and 17.4% to MOKV but in

the present study, the percentages were
lower (3.7% and 1.1% for LBV and MOKV
respectively). There is a large population of
dogs in the study area, many of which are
free-roaming. The poor dog ownership
practise in this region allows dogs to
scavenge for their food (Adaba et al., 2004).
It is possible that the dogs probably fed on
carcasses of some smaller mammals like
rodents or even bats which may have been
infected with the MOKV.

MOKV is very poorly understood with
regards to its ecology, circulation and other
properties that explain its epidemiology
(Kuzmin and Rupprecht, 2007). While the
reservoir of LBV is established to be the
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frugivorous bats, that of MOKV remains
unknown. Some author have speculated the
possibility of rodents and bats as possible
reservoirs of MOKV (Nadin-Davis, 2007),
especially that the virus was first isolated in
wild rodents in Nigeria (Shopeetal., 1970).
Lyssavirus members of the phylogroup 2 are
important because with their presence, the
epidemiology of rabies is modified. The
implication is great for the control of
lyssaviruses in Nigeria. Rabies vaccines that
are currently used do not have cross-
neutralizing activity against members of
phylogroup 2 (Nel, 2005).

There was no neutralising activity against
WCBV and DUVV from this study. WCBV was
included because it has shown some
phylogenetic relatedness to members of
phylogroup 2 (Kuzmin and Rupprecht,
2007). This virus was isolated from bats in
the Caucasian region and has not been
reported in any other part of the world.
DUVV is more related to RABV than
phylogroup 2 members. From this study, the
non-rabies lyssaviruses circulating among
apparently healthy dogs in Nigeria remain
LBV and MOKV.

Human exposure to dog bite is very common
in this region. If the presence of these
antibodies is as a result of infection, then
there is the danger of potential exposure to
these viruses following dog bites. The
implication of having members of
phylogroup 2 circulating in the study area is
considerable since the available vaccine can
only protect against members of phylogroup
1 to which these two (LBV and MOKV) do
not belong. Being in their own class and
with our limited understanding of their
epidemiology, extensive surveillance needs
to be carried out among both domestic and
wild animals to identify the reservoirs for
MOKV and to provide information for
development of vaccines that will effectively
protect against infection with members of
this phylogroup.
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