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Abstract

Rabies is still a public health burden in Nigeria despite vaccinstion effors. This muy be
due to impotent vaceines being administered 1o dogs. Therefore, this study was conductad
ko best the immumogenicity of some commonly-uscd anki-rabies vaceines (ARV) in Nigeria.
Twenty four certified healthy local breed puppies were divided into 3 groups of 8 dopgs

and N} post vaccination. The Blood samples were evaluated for hacmatological parameters
and the serum samples were analysed using indirect ELISA to evaluate SCTOCONVErSION.
Statistical analyses were carried gut using ANCOVA and Student™s t-test. The three brands
of vaccines clicited seroconversion by day 7 post-vaccination as there were significant
(p<0.03) increases in the antibody titres (JU/mi) A(D.4520.06), B (0.64+0.14), C (0.782.06)
following the administration of the vaccings compeared to the titers found n A (3.18+0.16),
B (2.7820.38) and C (4.2040.17) on day 0. There were also significant incregses (P<10.05)
m the antibody titres on days 14, 21, 28, 90 compared 1o day 0. Comparatively, all the
vaccines were immunogenic but vaccine C induced the highest level of antibody titre.
There was no significant difference in antibody responses on specific days based on pendcr.

vaccination of dogps,
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Introduction

Rabies is a worldwide threat of which
the domestic dog (Canis familiaris)
15 the main source of exposure and
primary agent of the human disease (Ojo
et al., 2016), Global estimates indicate
that approximately ten million persons
are bitten by animals around the world
yearly and considered for prophylaxis
and freatment against rabies (WHO,
2005). The discase canses 55,000 annual

mortalities with 56% (30,800/55,000)

and 44% (24,200/55,000) cccurring in
Asty and Africa respectively (WHO,
24005). Rabies is endemic in most
parts of Africa, Asia, the Americas and
Europe, where the virus is maimlained
in certain species of mammals (Acharya
et al,, 2012). In Africa and Asia (with
the exception of Japan and Singapore),
rabies is prevalent in almost the entire
territory with a stable pattern (WHO,
2015),

Among the diseases of viral
achiology, rabics is unique in ity
distribution and range of susceplible
hosts, since the virus is infections o all
warm-blooded animals (Consales et al.,
2007).

Rabies iz a highly infectious fatal
zounotic viral discase which is highly
prevalent in developed and developing
countries of the world (Singathia et
al, 2012). Despite numerous efforts
that have been made to control the
outbreak of the diseasc through vatious
public health campaigns and preventive
strategies, the discase still accounts for

a high number of human deaths every
year with the highest number of cases
reported 1o Asia and Africa (Watt,
2007). The disease leads to central
nervous dysfunction and the majority
of cases terminate fatal (Yousaf et al.,

- 2012).

Dogs are the most important
reservoirs of tabies (Gongal and Wright,
2011}). Human cases have been reported
due to exposure to rabid dops and
wildlife. Moengoose (Hempestes spp),
Jjackals {Canis aureus), foxes (Vulpes
bengalensis) and wolves (Canis lupus)
have been incriminated as wildlife
reservoirs of rabics.

Rabies is associated with death,
central nervous dysfunction, respiratory
collapse and paralysis and it affects
all warm-blooded animals (Constable
et al,, (2017). The disease is majorly
transmitted by dogs and less commonly
wats. It is also transmitted by skunks and
vampire bals in the urban areas (Binepal
etal., 1991). It was also reported that in
parts ofthe world where domestic animal
control and vaccination programs are
poorly done, dops still remain the most
important reservoir of rabies (WHO,
2014).

Rabies i3 a neglected disease in most
countries in Africa and Asia (Meslin et
al., 1994, Knobel et al., 2005) despite
affecting tens of thoussnds of people
annually (Warrel and Warrel, 2004)
Rabies is associated with huge economic
loss, the cost include direct medical cost
from pest exposure treatment including
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the uze of biological, (vaccines angd
immunoglobuling, hige wound dressing,
cost of antibiotics, tetanus toxoid and
materials. In addition, the indirec
cost include patients’ oqut of pocket
cxpenditure  for fransportation  and
loss of income during the periog of
visiting rabics lreatment centres, cost of
controlling rabies amaong dogs, livestock
losses and surveillance cost. Moreover,
the cost of POSI-CXposure  treatment
excluding the cost of Sccompanying the
patient to the clinic was reported to be
USE 39.57 in Africa and USE 4941 in
Asia (Knobel et al, 2003,

Fortunately, this disease is vacgine
preventable as Meslin e g (1594)
reporied that vaccination of dogs apaingy
rabies has considerahl ¥ redueced human
infection through rabid dogs and that it
15 the most cffective control measure
in medivm 1o leng term, Binepal et
al. (1991) also reported that control of
rabics can be achieved by vaceination,
control of stray dogs and wildlile carrier
of the virus. It was also reported that
there iz no other effective measure 1o
control rabies in man ang anmmal other
than vaccination, control of stray dogs
and cat and wild life reservoir of rahics
virug (Ohore et al., 2007}, Anti-rabjes
vaccines available for dogs and wild
ammals include madified live rabies
vaceines, inactivated rabies vaccines,
Oral modified [jve rabies vaccines,
oral and parenteral recombinant rabies
vaccines, Nucleic acid vaceines, The
parcnteral vaccines are available for

dog and cats while the ora] vaccines are
for feral and wild animals (CGreene and
Rupprecht, 2012},

Arti-rabies  vaccine elicit  the
production of neutralising anlibodics, a
torm of humoral immune response which
s protect vaccinated animals including
dog and cat from rabics {Chore et al,,
2007, Overdyin et al., 2019). Imactivated
vaceines have been found to be effcctive
in neonatal puppics and kittens hut the
effectiveness can he alfected by the
Maternal Derived Antibody (MDA,),
Generally, anti-rahjes vaccimalion js
donc at the age of 2 manths and repeated
I year later (Greene and Rupprecht,
2012). Vardation in duration, onset angd
peak periods of immunity development
has been debated by many researchers,
Moore et al, (2006) reported humora]
response 3 days  after a primary
vacemation in  there study. Some
Tesearchers also reported that thy found
plasma cells, an evidence of immune
response to rabies vaccination on day
7 to day 14 post vaceination while the
found memory B-cells from day10 up to
day 28in their own stdy (Overduin ot
al. (2019 The major factors that cayse
variation in the outcomes of vaccinations
M Aftica  arg Inconsistencies  in
Vaccination Programmes, storage and
handling of vaccines and other factors
that cause vaccige failure {Ohore et al.,
2007). Rabics have been reported in
vaccinated dogs (Murray et al, 2009
hence the curiosity about the efficacy
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of vaccines in preventing the disease
especially in Nigeria where factors like
cold chain break as a result of irregular
power supply and other related factors
affect the quality of vaccines.

This smady was thercfore undertaken
to evaluate post-vaccinal antibody
response and immumogemcily of three
brands of caninc anti-rabies vaccines
commonly used in Nigena.

Materials and Methods

Experimental Dogs

Twenty-four Migerian local breed of
dogs. 8 1o 14 weeks old, compnsing 12
males and 12 females were purchased
from local dog breeders in Thadan, Oyo-
Swate, Nigeria The dops were kepl at
the Department of Veterinary Medicine
Rescarch kenmel and separated into 3
groups (A-C) of ¥ dogs (4 males and
4 females in each group). Dogs were
acclimatized for a period of three weeks.
They were kept in & facility that allowed
pood ventilation and [2 hours of day
and night and were fed home c¢ooked
meals. Animal handling and research
procedures were conducted according 1o
the intemational guidelines for animal
care and ethics written by Wolfenson
and Lioyd (2013).

Anti-Rabies Faccines

Three different commercial brands of
anti-rabics vaccines werc randomly
selected from those commonly used
in Migeria. These selected brands of

ARV include, BiomedR ARV (PVT
Ltd, India), BiccamPR ARV (Bioveta,
Czechia) and LocalR ARV (NVRL
Yom, Nigeria) designated as A, B and C,
respectively, were administered to each
of the groups of dogs tagged A, B, and
C, respectively.

Collection of Sample
Blood samples were collected via the

jugilar vein pre-vaccimaton on Day

0 and subsequently at weekly nterval
(days 7, 14, 21 and 28); and thercafter on
Day 90 post vaccination. About Sml of
blood collected by jugular venepuncture
from each dog was divided into EDTA
and plain bottles for haematology
and serolopy respectively, The serum
samples harvested were stored at -2000
until they were analysed for mabies
antibody in the Clinical Pathology
Laboratory, Department of Veterinary
Pathology, University of Ibadan Nigena.

Laboratory Analysis
Indirect Enzyme-Linked Immunosorbent
Assay Technique for Rabies Antibody
Detection

The indirect ELISA technique used
was described by Ohore et al. {2007)
Optimal working dilutions obtained
following checkerboard titration woere
antigen 1:500, sera ;100 and rabbit anti-
dog horse radish peroxidase [gG (Sigma,
USA) 1:1000. The cut-off sample to
positive (SF) ratic was calculated to
be (.25, which comesponded to twice
the optical density (OD) value of the
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negative control serum, The resylis
were read using the Top-Read Micro
pPlate ELISA reader {Axiom, Germany)
and were considered valid when the
difference betwean the mean 0D of the
Positive and negative conirg] Serd was
greater than 0.2 and the mean Op of the
negative control serum Wis less than
or equal to 0.25. Samples with Sp ratid
greater than the cut-nff value of (.25
were considercd to have optimal rabies
virus antibody levels (positive), those
with SP ratio lower than the cut-off
had suboptimal antibody levels while
serologically negative samples were
those with zero SP ratio. g ratios were
caleulated and interpreted as follows-
The titer of the sample = Sample mean
0D — Mean of Negative Contral / Mean
of Positive Control — Meag of Negative
Control,

Haematological dng fysiy

The haematalogical analysis was carried
out in the Clinigal Pathology Laboratory,
Department of Veterinary Pathology,
University of Ihadan, Ni genia, POV was
delermined by the micro-haematocrit
method, haemoglobin Comcentration was

estimated by cyano-methaemoglobin
method. Red and white blood ceils
were enumerated using the improved
Neubauer slide method (Abayingin and
Ekun 2019

Staftistical Analysis

Mean  wvalues  of haematological
parameters and ELISA antibody titers
were  calculated  using descriptive
stalistics and the valyes obtained werg
compared for significant differences
using ANOVA  ang Student  (-test
(Amelia 1998,

Resulis

Indirect Enzyme Linked Immunosarbent
Assay (ELIS4) fechnigue Recults

The mean pre-vaccination anlibody
tiler values of dogs in proups A, B
and C were (1,45:40.06, 0.6420. 14 and
0.78:+.06 (TU/mL) respectively. In group
A,  sfatistically significant  increpse
(P=<0.0001) was obseryved i the mean
antibody titers (IU/mL) on Day 7
(3.1820.18), davl4 (2.68=0 18, day 21
(4.04+ 0.26), Day 28 (2.99:0.30) and
Day 90 (3.5340.09} when compared to
the baszal mean antibody titers (Fig, 1).
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There were no significant differences in
the antibody titres from Day 7 to Day
90. Similarly, a significant increase was
observed in the mean antibody titers in
group B as the mean titers increased
steadily from Day 7 (2.78::0.38) to Day
14 (3.2620.37) and 21 (3.2620.37) with
respective antibody litre when compared
with the titer value on Day 0. The mean
titer values (TU/mL) of group B on Days
28 (3.08+0.32) and 20 (3.5620.34) were
also significantly higher when compared
with that of Day 0 (Fig. 1). There was
a significant difference in the mean
titer values (TU/mL) of proup C dogs
given another brand of vaccine tagged
vaccine C on Day 7 (4.200.17), Day 14
(3.6820.40), Day 21 (4.0240.4%), Day
28 (3.76:10.27) and Day 50 (3.4140.23)
(Fig.1). The antibody titers fluctnated
generally across the groups and over the
periods of this study. In all the groups the
antibody titre incrcased steadily on day
7 but decreased through Day 14 in group
A (2 6840.18) and C (3.68=0.40), group
B aiitibody titer, however, increased
{3.2620.37), OnDay 21, an inc’l'ca_su Wi
observed in the three g:'ﬁujm A Band C
with their respective values (4.0420.26,
3.8840.66 and 4.02+049). On Day
28, a slight fion-statistically significant

decrease was observed in each of
groups A (2.904+0.30), B (3.08+0.32),
C (3.76+0.27) when compared to their
respective titre on day 21. The antibody
titer values rosc again on day 90 in
groups A (3.53:0.09) and B (3_.56+£0.34)
when compared {o the valucs of Day
28. The value of the antibody titer for
group C however decreased on Day 90
{3.11£0.23) when compared to that of
Day 28 (3.7620.27) (Fig. 1).

The difference in the mean antibody
titres (IL/ml) along the column with the
same superscripl & and b statsbeally
significant (P<{0.05). Means with the
same letter along the column are not
significantly different (P=0.05), while
those with b are sigmificantly different
{P}{]ﬂﬁ} when {:umpa.rtd to the fitre on
day (.

Packed Cell Yolume (PCV)

The mean PCV wvalues for all groups
from Day 0 to Day 28 and Day 90 post-
vaccination were given in Table 2. The
PCV values were within normal range.
There wss -no  statistical riiff;mncf:
in the PCV values of dogs actoss the
groups and during the 90-Day period of

sampling. '
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Table 2: Mean PCV (%} of Nigerian local breed of dogs vaccinated with three
brands of anti-rabies vaccine

Sampling Days  Vaccine A Vaccine B Vaccine C

{1 3120+ 6.6) J0.e0 =518 34404+ 241
7 29.60 + 4.04 2920 = 6.87 3380+ 4.60
14 41.25 + 3.06 3220 =638 3200+ 7.42
21 33.20£ 492 31.80 =6.80 3320+ 698
28 30.60 & 6.84 28.60 = 7.70 2920+ 5.63
o0 33.20 £ 5.07 3180192

3200+3.16

—

3. There was no statistical difference in
the Haemoplobin concentration of dogs
across the groups and during the 90-day
period of sampling.

Haemoglohin Concentration (Hb)

The mesn Hb concentrations for all the
groups from Day 0 to Day 28 and Day
90 post-vaccination were given in Table

Table 3: Mean Hzemoglobin {g/dl) of Nigerian local oreed of dogs administered
with three brands of Anti-rabi¢s vaccine

Sampling Day Vaccine A Vaccine B Vaccine C
0 10.16 £2.27 10.18 + 1.68 1144 £084
7 10024135 9.62+2137 11.12 £ 1.52
14 12.50+3.16 10.58 £2.21 1084 4: 2.53
21 1120 £ 1.45 1086 =2.30 128216
28 1032 £2.27 Q.50+ 2.71 Q.88 = 2.09
20 11.04 £ 1,90 10.58 = 0.99 1042 & 0.86
Red Blond Cells (RBC) was no statistical difference in the RBC

The mean RBC counts for all the groups  counts of dogs across the groups and
from Day 0 to Day 28 and Day 90 post-  during the 90-day period of sampling.

vaccination were given in Table 4. There
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Table 4: Mecan RBC coun: (106 cells/ul) of Nigerian lncal breed of dogs
administered with threp brands ol Anti-rahies vacgine

Sampling Day Vaccine A Vaccine B _ Vaceine C
[ 508 =1.30 d 94 + 0,57 3.64 = (149
7 443+ 0,79 470 % 128 544 050
14 001 + | &1 5322000 535+135
| 547+ 0,97 333102 561 +1.31
28 518+1.17 484+ ]20 4. 75 =005
90 536+ 004 S17+047 5.14+04]
Monocytes

There was no statistical difference in
the monocyte values of dogs across the

Table 5: Mean Mong
administered with th

cyie counts (103cells/uL) of Nj
ree brands of Anti-rabies varel

graups from Day 0 to Day 28 and Day

90 post-vaccination (Table 5)

gerian local breed of dogs

Sampling Days  Vaccine A Yaccine B Vaccine C
0 220+0.84 260 £ | &7 200071
3 2.20+0.84 2,00+ 1.00 240+ 1.52
14 200=1.00 L&+ 0.55 220+ 0.84
21 3204 1,10 260+ 1.14 360055
28 280+130 320084 2.60+0.89
90 1.B0 & (.84 200+ 1.00 220+ 084
Eosinophil groups from Day 0 1o Day 28 and Day

There was no statistical difference
the eosinophil values of dogs across t

in 90 post-vaccination {Table &).
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Table 6: Mean Eosinnphil counts (103cells/pL) of Nigerian local hreed of dogs
administered with three brands of Antl-rabies vaccing.

._Sampling Days Vaccine A Vaccine B Vaccine C
0 1.60=1.14 2.60 055 2.00 = 1.00
1.00+£0.71 240+ 1.52 1.60 + 089

14 1.60+1.14 2.80 £ 045 1.20 % 1.30
21 1.00+0.71 1.00 £ 1.00 1.60 = 0.55
28 160+ 1.14 2.40 £ 0.55 2.20£0.84
90 1.80=1.10 2.60+1.14 200+ 1.00

White Blood Cells. _

There was a rise in the total whitc blood
cell count on Day 7 post vaccination
which was sustained in most groups
until Day 21. However, the WBC count
decreased  significantly (p<0.05) in
group A on Day 28 when compared 10

the WBC count of groups A (Day 7)
and B (Day 21) and in the mean vajue
of group C on Day 28 when compared
to that of group A (Day 7) and group
B (Day 21). There was ne significant
difference in the WBC counts across (he
groups on Day 90. {Table T)

TableT: Mean total WBC count (103cells/pL) of Nigerian local breed of dogs
administered with three brands of Anti-rabies vaccine

Sampling Days Vaccioe A Vaccine B Vaccine C

0 B.57 4341 9.1B£2.28 7.534:1.22

T 13.50= 280 11.68=3.38 11.48 +4.90
14 6.83 + 1.10 B.52+345 11.34=343

21 0.61 £4.31 [3.32+4.71 10.44 & 2.67
28 6.05 4 2.04a1h3 BO7T=2.95 502 £ 1.35a1b3
90 7.91+1.43 T.56=14H B.10+1.37

s
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Platelet Coynt

There was no stalistical difference in
the platelet valyes of dogs across the
Broups and during the Y-day perind of
sampling (Tahlc 8),

There was ng Statistically significan:
(P=0.05) difference in the mean prv
values of dogs across the Broups and
during the W-day period of sampling.
Normal POV range m Local dogs is 24
48 '}-ﬁq.ﬂ"antaEIal..,Ei_iIIS}

Table 8: Mean Platelos count {106cells/ul) of Nigerian local dogs administered
with three brands of anti-rabies vaccipe

Em_pling Days \’ar:t.:i:n_;i
0 260.0 £ 33.0
7 2446+ 31.0
14 171.2+£31.8
21 I77.04 583
28 238821471
50 J208+£733

—_—
There was no statistically significant
(P>0.05)  differenee in the mean
Haemoglobin values of dogs across the
Broups and during the %0-day periag
of sampling, Normal range of Hh
concentration in Local dogs is B.6-17 B
dl {Atata et al,, 20 8).

There was no statistically significant
(P>0.05) difference in the mean red
blood cell counts of dogs across the
groups and during the B0-day period of
sampling, Normg] range of RBC coume
in Local dogs is 3.1-6.8 105 (celis/pl)
(Atata et al,, 2018,

There was o statistically sipnificant
(P=0.05) difference in the mean
Monoeyte count of dogs across (he

Vaccine B Vactimeo
253.0+92] 2032 L 400
25424480 27904538
2M42£357 22604717
188.8 + 35.0 1614+ 20.5
192.6 + 85.0 185.8 £ 58.0
195.4 + 26,9 205.6 % 40.5

—_— ——

Broups throughout the 0-day period of
sampling. Norma] mEnge of monocyte
count in Local dops iz 0.00-] 4 103
(cells/nl) (Atata ot al, 2018).

There was no statistical] ¥ sigmificant
(P=0.0%) difference 1n the meag
eosinophil counts of dogs across the
Eroups throughout the S0-day period of
sampling. Norma' range of Eosinophil
concenimation in Logal dogs is 0.00-1.7
103 (cells/ul) (Atata ef .+ 2018)

Means with superseripts al and
b3 are showed statistically sipnificant
(P=<0.05) ditference in white blood cel]
count when compared with (pe mean
values of Groups A on Day 7 and B Day
21 respectively. Normai range of WBC
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count in Local dogs is 8-17 (103cells/ul}
(Atsta ot al, 2018)

There was no statistically significant
{I=0.05) differcnce in the mean platelet
counts of dogs across the groups and
during the 9%0-day period of sampling.
Normal range of platelets count in Local
dogs is 175-500X103 (cells/ul) (Atata ef
al,, 2018)

Discussion

Endemicity of rabies in dogs in spite of

routine vaccinations is a $erious concern
in Migeria and this warranted testing
the immunogenicity of commonly-
used anti-rabies vaccines in dogs in
Migetia. Immunogenicity of anti-
rabies vaccines has been evaluated by
assaying neutralising antibody using
fluorescent antibody virus neutralisation
test (FAVN) which measures hoth
IpGG and IgM (Cliquet 1998). Enzyme
Linked Immunosarbent Assay (ELISA)
has also been uwsed for this purpose
by Ohore et al. (2007). In this smdy,
ELISA was employed to quantify the
antibody titres of the dogs immunised
with the threc brands of Anti-rabics
vaccing as described by Ohore et al,
(2007). The three brands of vaccine
elicited protective levels of antibody
by day seven of administration. In
the earlier study, Ohore et al. (2007)
reported uniform potency of the ARV
available in the Nigedan market. It was
reported that a serum titre of 0.5 [U/ml
and above of rabies specific antibody
15 considered protective while the titre

below that is considered vaccine failure
which ean make such dog vulnerable to
the rabies virus (Acharya et al., 2012).
In this study, the antibody titre recorded
as at Day 7 was high ¢nough to protect
dogs from rabics infection, This was
similar to report of Overduin et al
(2019) who found humoral response and
proliferation of plasma cells 7 days after
a primary vaccination with rabies virus
vaccine in people used for their study.
The pattern of the immune response
vatied sliphtly with vaccines at different
days of sampling. On Day 7, vaccine
C gave the hiphest response, followed
by vaccine A while the vaceine B gave
the least antibody titre. On Day 14, the
antibody response was maintained by
vaccine C, antibody titre increased more
than the day seven titre and the value was
higher than that of groups B and A. The
antibody response to the three brands of
vaccines reached their peaks on Day 21
with vaccine A producing a mean titre
slightly higher than that of group C. The
difference was however not statistically
significant, Group B produced the
lcast immune response on Day 21, The
antibody titre declined slightly on Day
28 but-the sntibody titre produced by
C was still the highest followed by that
of group B while that of group A was
the least. The last sampling was on Day
90, all the vaccine brands maintained
their antibody tires with dogs in
group A having the highest titre of the
three groups. although the differences
across the groups were not statistically
signmificant. The result shows that the
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may be auributed 1o other rtelated
factors that are related factors such as
poor handiing and storape conditions.
incnmpetcnceufth::lmatlhcamperwnnet
and quackery, poor knowledge about
rahies, and rabies control or deliberate
negligence and nonchalant aititude of
dog owners in the rural and urban arcas
and animal related factors { Adejumobi
et al., 2016), Similar findings have
been reported by rescarchers from
their studies (Adcjumobi et al., 2016,
Adejumobi and Omobowale, 2017). A

stated that vaccine failure may
be caused by vaccine brands. sarmpling
mterval, age and origin of animals
(Mansfield et al.. 2004). Amimal factors
Hie cickpess.  immunosuppression,
malnurrition and presence of maternally
Gerived ammibody (MDA) may meke
some dogs to fail to develop immunity
(WHO. 2014). It was also reported that
dogs respond differently to vaccination.
Some for one reason or the other fail to
develop protective immunc resporse
leaving them susceptible to the diseasc
they were vaccinated against (Ek-
kommeonen et al., 1997}

The persistence of rabies can
also be as a result of dog owners not
having adequate knowledge about
rabies control through vaccination of
their pet {(Adejumobi et al., 2016) or
deliberately failing bo immunise their
dogs (Oluwayelu ¢t al., 2015). Another
probable reason for the teported
persistence of rabies and inadequate
vaccination coverage in Nigeria is lack
of regulation and laws puiding dog

ownership responsibility, registration
of dogs and compulsory vaceination
of dogs in the interest of the public.
quackery, dog trade, dog movement and
importation and lack of enforcement of
the existing ones (Obhore ot al. 2007,
Adejumobi et al., 2016 and Adevenii
and Zezzin, 20040).

Some other rescarchers
rccommended  public  enlightenment,
enforcement  of law by relevant

authority, commumnily participation,
discase reporting, (Adejumebi et al.,
2016, Adejumobi and Omobowale,
2017). They further suggested  that
such trainings should be done in simple
language that can be easily understood
by the targel audience (Adejumnaobi et al.,
2016). In conclusion, it was found outl
from this study that the three brands of
vaccines evaluated for immunogemicity
were potent as they all chicited protective
mmune  rEsponse. Therafore, 10
completely cradicate rabies in Migeria,
there is need 1o creatc AWArENEss
sbout the importance of anti-rabies
vaccination. Comprehensive conirol
measures arc o be embarked upon by
the government and all the stakeholders
to ensure adeguate edycation about
anti-rabics vaceines and mporiance
of vaccinabon in both man and
animal, Control of urban and gylvatic
rghies through vaccination 18 hereby
recommended. Animals should be kept
indoors in a hygienic environment and
given adequate health care to keep them
safe from rabies.
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