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ABSTRACT

Attenpts to establish the status and the
public health inportance of rabies in N geria have
been undertaken using three states in Ngeria as
nodel s: Kaduna State which is centrally situated
in the northern part of the country, Oyo and Lagos

states in the Sout h-west.

Questionnaire interviews, traceback investiga-
tions and examnation of hospital and health centre
records reveal ed that in Kaduna state, between
1971 and 1978, 1,495 people were bitten by dogs
of which 79%were nmales and 21%females. Mle
children. 10-14 years of age, appeared to be at
relatively higher risk of being bitten by dogs
than fenmale children in the same age group.

Monthly distribution showed a high incidence in
Sept enber, Novenber and February. Thirty-seven
poi nt six percent and sixty five percent of the
reported cases of biting dogs were diagnosed in
differert |aboratories as being rabid and the

i nci dence of bite was higher in Soba areas and

Sout hern part of Kaduna State than in the northern
part. Al the 15 people recorded in 3 hospitals as
dying of rabies were nmales and the death incidence

was hi ghest anong teenagers.
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In Oyo state, 3,374 people were recorded as
havi ng been bitten by ani mal s between 1978 and
1981. Males also appeared to have been at greater
risk of being bitten by aninmals than fenal es.

Anong those bitten, 57.0%of nales and. 49. 3%of the
femal es were 14 years of age or younger. The rate
of bite exposure continued to dimnish with

i ncreasing age. Ibadan and Iwo areas had the
greatest nunber of bates. About 65%of the biting
dogs were diagnosed rabid. Between 1971 and 1979,
22 human deaths due to aninmal bites were recorded
inthe state.  these, 5(4?% were adult fenales,
2(25% were nale children in the 10-14 year-ol d-age
group and two victins, both of themfenales, were

victins of cat transmtted rabi es.

In Lagos state between 1979 and 1983, 1,849
peopl e were recorded as having had bites from
animals. O these, 57.8%were nales and 42. 2%were
femal es. Young people up to the age of 14 were at
the greatest risk, making up 51%of the bite victins.
Wthin this period, 27 deaths were recorded in the
state. O the 15 fatal cases with conpl ete inforna-
tion, 11(73.3% were nmales and 4(26.6% were fenal es.
G the 11 nmales 4(36,4% were children 14 years or

younger while 2(50% of the 4 fenmal es were children



14 years of age or younger. In 3 fatal cases, the
biting aninals were not known; the rest were bitten
by dogs. The hi ghest nunber of deaths, were
recorded in 1967 and. 1969.

A survey of dog-owner relationship in all 3
states reveal ed that. 65, 2% of dogs were kept for
security purposes, and 15.2%as pets. About 91%
were fed. on table scraps. About 76. 6% roaned free,
and nore than 60% had never been given any previ ous

nedi cal attention.

Serol ogi cal surveys for serum neutralizing
(SN) anti bodi es agai nst rabies and related viruses
in dogs and in humans in N geria reveal ed that out
of 857 dog serum sanples tested at 1:16 dil ution,
311(36.3% were found to contain antibodi es agai nst
rabi es. O 463 unvoccinated dogs, 142(30.7% had
neutralizing antibodies. A so 39.2%of stray dogs
and 59. 5% of known vacci nated dogs had SN anti bodi es
at 1:16 dilution. Two hundred and forty-one dog
serum sanpl es were tested agai nst Mkola and Lagos
bat viruses at 1:16 dilution. O these, 17.4% showed
anti bodi es agai nst Mdkol a virus and 5. 8% agai nst

Lagos bat virus.



Al so, 350 human serum sanples were tested for
SN anti bodies at 1:16 dilution, 28.6%were found
to have SN anti bodi es agai nst rabies virus. Age
di stribution showed 37% positive within the 40-44
year age group and 40%in peopl e above 59 years of

age.

A so out of 158 human serum sanpl es tested
agai nst Mdkol a and Lagos bat viruses at 1:16
dilution, 12(7.5% had SN anti bodi es agai nst Mkol a
virus and 4(2.5% had anti bodi es agai nst Lagos bat
virus. These findings have established an evi dence
of infections by groups of |yssa-viruses of the dogs

and the peopl e of Kaduna, Oyo and Lagos states.
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NTRCDUCTTION

scearding to Fzgbem® 2nd his co=workers (1981)
99% of rebics victim contracted the discase from
dogs. lawsthe ent his cor-workers (1981) in
supporting Fagbami snd his group stated that rabies
in cews, norsesz, rigs, cats end goats cte, is a
spill-cver fro- “co vabies, In 1932, an apparently
heal thy dog was roported to have titten other dogs;
the biting dor rurmzined hezlthy for 6 months whereas
the dog bitten cem: dowr with rabi=s (snon, 1932),
Another azpperently healtay dog in Kaduna bit two
other dogs thet 1later became rabid while the biting
dog lived for cver = ycar (:non, 1933). Since then,
there hed been 2 strong feeling that latent rebies

exists in this eountry.

The diversification of lyssavirus spccies which
had been detected in Nigerie ond in some cther
parts of /,Africa seemsto sugzgest & long period of
specistion ¢nd adsntation of the viruses to animals,
(Beran, 1981), This diversification and adaptation
further strengthen the idea of l#tency in Nigeria
end complicate thc vaccination, control and eradica=-
tion programme for the country because vaccination

against rabies dous not necessarily nrotect against



rabics related viruses (Wiktor ¢t 21., 1983), So

far, it haes not boen possibl. to assess serological

response to Low Lgg Prseage (LEP) vacecine in the

dog populztion nor any studies have been undertcken

to investigute if chronic rebics exists in

Nigeris as it do:. s in Indis and BEthiospiz, Nawathe

gt 2l., 1921, Uzibuirs 7mé his coe-werkers (1980)

- o

have sutlined thone sspoet ns areas of reseusrch

that needs urg.nt attent’ on for a meanineful

contrcl 2nd eradicatisn nr-gramme to be worked out

for the co'ntry,

The eims of this study “reie
Te delineate the wpnidemiclogy of dog Dites

and rebies in the three stotes (Kaduna, Oyo

- and Legns), by questionnaire survey, review of

hospital records, interviews and discussions

with hecalth and veterinary workers, villegers

and their hceods and traceback and interview

with sclected family members and acquaintences

of victims.

To accumnmulste basic information on the presence
or absence of l2tent rabics and rabies-related
viruses in dogs population of the 2 states,
Serologicel evidence of infeetion with lyssavirus
group will be based on the presence of neutralizing
antibodics (NA) against lyssaviruscs in apparently



h-=1thy vrvaccinated dogs of the 3 stétes,

3, To determine the zntibody prevelonce in dogs
in the thrie st-tes, reported to hove been
vaccinzted with svisnized lew ezg nossage (LEP)

antirsbies viecine produced in NMigerie,

An anpmarently hoeslthy dog that lived for over

a ycor 2itor inf cting »theér twe dogs with rebies
wae riprrtid in K-oduna (aen, 1938)s

Mokola virus w=s iz0Joted in o shrew in Ibaden,
Capitsl of Qdyo stote (Shope «t 21,, 19270) and
Lagos bat virus weg isolet.d in Lagos frex the pool
of fruit brnt (E~ulg.r snd Porterfield, 1958), It
would therefore b inturesting to study thoe rabies

situztisn in thesc arceas,



LITERATURE REVIEW



The Virus

Rabizs and =everzl rahis: relaied virusces
belong to a group of more than 79 viruses called
Rhabdov? puses because of their bullet-ghoeoed
morphclaiy, The virus ic about 180 nceromsters long

and 75 nanotiet-rs in diameter, It ic ewveioped,

lipid-contain’ne and hzc single stranded RoA

(Hummelcr et 21., 13 7), T.c virus particles
in EMA (7<3¢Y. Tinids. carbhohvdrate (15-25%
centain FUVA =2, Lipids, carbohydrate (15=-£25%

and five protein:, “he glycoprotein &, forms
the spikes on the surface of the virions, (Murphy,
1985). The spikes are important in attachment of
virions to susceptible cells, They also carry the
key azntigenic detemirants which elicit tne
preduction of ncutralizing aotibndics when they

are contained in a vaccine (Furphy, 1745),

The virus is fragile, easily inactivated by
disinfectants and does not exist free in the
environment (Kaplsn et al., 1966),

Susceptible host  All warm-klooded arnimals are
susceptible to rabies (Faplar, 1977), but not all
animals are equally suscentible, The most highly
susceptibie are foxes, coyotes, juckals and wolves,

kangaroo-rats, cotton rats arnd common field wolves,



Trhe next most susceptible group contains many
species which arc importent in maintaining
reservoirs of infection in wildlife in many parts
of the world, Dogs are listed 2s bcing only
moderately susceptible but they are the animals
most likely to spreed the infection tc humen

being (Kanlen, 1977).

Transmission The most effoctive way of transmission
is through bite wound and abrasior of the skin
inflicted on the victims by the transmitting

nost, In specizlized situstion, acrosol, (Winler,
1968, Winler et el., 1972, 1973), oral routecs
(Correa-Giron et =21.,, 1970; Fischmar snd Schaeffer,
1971) and ceornesl transplantation have been reported

(Beer ¢t al., 1982).

Pathogenesis Following inoculation into tie

muscle, the virus can only be rccovered from the

site for 2 brief period, usually not over 24 hours
(Baer, 1975, Murphy ct 3l., 1974)., The virus enters

an eclipse phase three hours after inoculation (Baer
et al., 1958)., Thz initiel virus replication occurs

in the striated mutcle cclls at the site of inoculation
(Murphy et 21., 1973). This serves as an amplifying
sourc: of the virus for assault upon =xposcd endings

of the peripheral nervous system (Murphy et al.,

1973). The exposed sensory nerve endings in the



Clinical Signs and Symptoms

Precise and consistent topographic locations
of rabies infection in the brain is the most likely
explanation for the specific signs and symptoms at

various stages of clinic2l illness in people and animals,

The incubation period has been reperted to be
as shert 2s 9 days and although unconfirmed, as long
as 19 years (Hattwick, 1974), The incubation period
is usually between 20 and 90 days and is shorter when
the site of the bite is on the heads (25-48 days)
than when it is on 2n extremity 46-78 days (Held

et al., 1967).

Although occurring in less than one percent
of the cases, well documented incubation periods
have occurred 1-5 years after exposure, (Hattwick,
1974; Held et al., 1967 and Rubin et al,, 1969,

The incubation period depends on the size of the
viral inoculum, the proximity of the wound to large
nerves, 2nd the length of the neural path from the
wound to the brain (Beran, 1981). In the dog, rabies
can be manifested as furious or dumb, The illness

is ushered by a prodromal period with irritability,
abnormal sensations about the wound site and
hyperesthesia of the skin, Animals may claw and

chew at the skin until it is dehaired and abraded,
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Dilatation of the nurils and a nonfocusing stare
may give the eyes 2 souvinting, frightening
appearance (Beran, 1321)., In:tense conjunctivzl
secretions and =alivaticrn with the head charac-
teristically held at a dowrward angle causing
drooling or frothin. of tenacious saliva could
often be noticei, Frotining a2t the mouth and the
holding of the v+ 1 ticntlyv hetween the rear legs have
been descrilted ar characteristics of canine rabies
through the a3 (¥erern, 1521) as the elinical
disease becomes avparent, Kebid dogs characteris-
tically develop & threatened or aggressive

pattern of behavior, There may be alertness,

loss of natural timidity, aberrant sexual behavior

and aggressiveness (Johnson, 1971).

Snapping at or attacking people or other
animels which seem threatening, biting cages or
buildings after being confined, or aggressively
seeking to sttasck rezl or even imaginary cobjects
within range.,are clarscteristic, During the
attacks, the animals appsrently feel no pain and
may lacerate their mouths or knock out their teeth
in their frenzy. Animals may wander and may attack
a large number of people snd/or animals, Beran (1979,

1981) obszerved that one frenzied dog in the
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Philiproines sttacked 41 peoplc and 9 other dogs
during a & heur neriod before it could be killed
Thi vicious behavicur moy bo

intermittent and each attack moy last only o few
minutes fellowcd v < ecsorntis]l calmness, Intense
conjunctival congention has heen observad as a

frequent festure (ifin, 12/7).

During tre furiosue piriod, sure dogs may
show increasec t.irst =nd may drink or try to
grink, In spiiz of these behaviorz] sberrations,
most dogs contimie o recoemize their enere and
to resgpond i a arieting wav to their veices
(Kaplen, 1977). They moy snap at these whom they
know 1if thev feel threatened but thev do not
commonly attack their owvners, Ratbid dogs generally

recognize their homes znd know the way to them

As the clinical disease progresses, there is
a development of incresnsed muscle tone and difvi¢
difficulty in swallowing, owing tec painful and
spasmodic contractions of the muscles of deglutition
when fluid comes in cecntact with the face, Often,
the mere sight of liquids will induce such contrac-

tions; hence, the common name hydrephobis or “fear

of water." 'Tnis, of course, does not scem to
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develop in a1l c=ses of rabies, The final stages
of the discase result from extensive damsge in the
ChS, Varying dcgr=es of CIS nroblems are

t 51,, 1377).

eT

demonstrated (Iaer

In the per~rlvtic or dumb stage of canine
rabjes, the arima’e become progressively paralyzed,
Paralysis vom- 1y begins ot the heod and neck,
then one or b.ta %ind legs causing: the animal to
sway or {nll, Tthc Jaw fa2lis open and muscies of
deglutition becnime paralyz:d, causins drooling of
saliva ard instbility to sw:llow feod and water
even if the dog tries toc eat, Parslysis continues
to develop, thoush not alwsyvs uniformly bilaterally,
The effected dog fulls, ultimotely becomes
comatose, anl death ensucs, usually from respi-

ratory failure (Beran, 1981),

Fathology

At nccropsy, grossly visible congestion of
meningeal vessels of the brain and spinal cord
are commonly seen, (Dupont et al., 1965), HNegri
bedies within affected neurons are the most
characteristic and, indeed, »re the only pathogo=

nomic microscopic findings., These cytoplasmic
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inclusions are sherply defined, spherical or oval,
eosinophilic Feulgen-negative bodics 2-10nm in
diameter and containiny a3 central mass of basoe
philic granules (Matsumoto, 1963). Immunofluorescent
studies have demonstrated specific viral antigens

in the Negri bndies and electron micrographs have
shown that they consist of large matrices of

viral nucleocepeids (eosinophilic materisl) and
budding virus (the basophilic granules) Matsumoto,

1962, 1963, Matsumoto and Fiyamoto, 1966, Mujamoto and
Matsumoto, 196%5).
Negri bodies onccur in about 75-95% of animals

which have dicd of rabies in the field (Dupont

et al,, 1965)., Large ncurons of the hyvpocampus
are the favored srea of search for Nepgri bodies,
although the midbrain, cercbellum, various ganglia,
end motor nuclei have frequently been reported as
important sites of Negri bodies, in some studies
showing higher prevalence than in hyvpocempus
(Beran, 1981), Other histopathologic findings
include a variable degree of cerebral edems,
perivascular mononuclear inflammatory infiltration,
neurophagiaj and neuronal degeneration, These
changes are usually sparse in relation to the

extent of the terminal infection (Murphy, 1977).
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In the brain, nerve cells in the grey matter
are most a2ffected, In the spinal cord, histological
lesions are mo=t msrked in the nerves and posterior
root ganglia corresponding to the sites of
exposure, osubtependymal and cubcortical demyelina=-

tion may be observed (Ferl, 1975).

Rabies Virus Antigenic lelationships

There are seven rabies related viruses of
which faur (Lages bat, Kotonkan, Mokola, Nigerian
horse virus) were isolated in Nigeria, Other
rabies related viruses are Ohodhian Klamath and

Duvenhage, (Leran, 1981, WHO, 1984),

Experimentallv, it has been indicated thst
some of the rabies related viruses are apnarently
as pathogenic to dogs as classical rabies virus
and that these viruses are also excreted in the
salivs of experimentally infected dogs (WHO, 1984),
Apart from this ’iockola virus has been isolated on
two occasions in ligeria from patients with central
nervous svstem disease (Familusi and Moore, 1972;
Familusi et al., 1972), and recently there has been a
report on a rabies-like disesse outbreak smong cats in

Zimbabwe caused by Mokola virus which was horizontally

spread among kudu (Trazgelsphus scriptis) and also
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Kudu and cattle (Foggin, 198%),

The pathogenceis ir immediately extendable
to domestic animals ~and to man, There iz no
difference in pathorenctic bzhaviour of the virus
in its victim, ‘The diffironce in raties infection
in resirvior bort specics and the "deadend® host
specics % £ more ., ¢n with dif{erent biting
tendencics of cvach specives when rabid than with
the nature of the infcction, per se. (Murphy,

1985),

§Qidemialogv of Reties in Nipgoria

Rabies hag long been recognized in Nigeria,
The evidence of the long history of the disease
is contained in the fact that every major
Nigerian language has a name for rabieg in dopgs
(Umoh and Belino, 1979) "chiwon kare® in Hausa,
"digbolugi" in Yoruta, "gimmaji" in Fulfulde,
"idat ebua" in Efik/Ibibio (Umoh end Eelino, 1979)
and "Ara nkita" in Ibo language (Fagbemi gt 21,, 1981)

The first available record of humer rabies
in Nigeria is contained in the Annual Keport for
Southern Nigeria, 1912 bHoulger and Hardy, (1960),

which reported two cases, onc¢ in Eket and the other
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in Bonny. On October 21, 1933, a Porto=liovo woman
with & history of dog bite on the chin 13 days-
previously was admitted to the African Hospitel,

Lagos (Savage, 1934),

fisseru (1972) oquoted the record of rabies
which occurred in 193& in 2 school-boy who developed
the disesnse L0 deys after a bite on the foot by a
suspected rabid dog in Ibadan, Between 1928 and
1959 the number of reported human deaths due to
rabics in the country was 120 (Loulger and Hardy,
1960), During the same period, the laboratory in
Yaba, Lagos exarined 79 human brains of patients
with clinical rabies. Analyzing 61 of thesec 79
cases into two age categories, children 2nd edults,
Boulger and Hardv (1960) observed that s definite
history of dog bites could be obtained in 82% of
the 50 cases in which information on history of

exposure was 2vailable,

Prior to 1960 human rabics continued to be
reported sparingly. In 1951, three human cases,
in 1952, two and in 1953 eleven human cases were

reported for the country (Bisseru, 1972).
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Starting fram 1982, twere scems to have been
improvemcnt in the reportiag of humen reabies,
The data on repori~d human rabi's from 1952-1974
compiled by Vorid Heaslth Statistical Annual shows
{excluding 1965 in the cslculation) the yearly
average nupber »f deatrs 1n thoe country duc to
rabies was 17.67 and *he range wns from 8«28,
Data c:!lcctior o 195°<19%0 was probably

affectcdi by th. civil war (Umsh 2nd bBolino, 1979).

Apart from this, Tew other workers have
reported cascs of humen rabies in various parts
of the country, Lzeokeli #nd Schnurrernberger
(1977) indicated that the annuzl desths from rabies
in East Centra! State (now Imo and Anambra Statces
population 6,152,323) averagced 9,0 between 1973-1974
while between 1962-1974 averaged arnusl death for
Nigeria was 17,67 (Umoh and Belino, 1979),
whereas the national 10 year survey conducted by
Ezebuiro gt al. (1980) reovealed & mortality of
15,9 per annum in 37X of the Nigerian population

from whom reports werce available,
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In 1935, a dog brain was found positive for
Negri bodies when examined by Medical Research
Laboratory in Yaba (Annual Report of Nig., 1935),
Betwcen 1928 arnd 122G, 1,100 ceses of rabies were
reported, 1,045 (95.1%) of the cases were in dogs
(Boulger =nd Hardy, 1960), The annual report of
the Veterinarv Division of Northern Nigeria
recorded outbreakes of the disease in canine species
from Kano, Zaria, Kotsina, Borno, Ilorin and the
Cemcroons (Anon, 1946), In 1943, outbreaks occurred
in Katsina and Kano and in 1946 there were reports
of outbreaks in Karo, Plateau, Makurdi and Enugu

(Anon, 1946),

The annual reports of Veterinary Services,
Northern Nigeria {(1956-1957) reported an outbreak
in Sokoto involving 16 dogs. FEetween 1948 and
1953, Thorne (1954) reported o total of 256
laboretory confirmed anima2l rabies out of which
two cases each were in horses and cattle, one in
a cat and thc remeining 257 (98%) occurred in dogs.
In the Lagos area between March, 1956 and December,
1959, the laboratory at Yaba confirmed 86 cases of
canine rabics sccounting for 91,5% of the total

laboratory diagnosed cases, The Federal Department
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of Veterinery Resenrch, Vom confirmed 64 co=ses
of carnine rehics in 1964, 4~ cascs in 065 ond
35 cascs in 1966, Eotween May, 1957 and January,
1969, (loncrjes 2nd Elcgbs, 1970) reported 83

confirmed conine caseos,

Furu {4273} conducted » ten year survey
(1963-1972) in (7o Stat., During the period
there wii o 59 confirmcd coses and 56 unconfirmed
suspects. Th. Fighost numbor of czses (25) were

recorded in 19¢°¢,

In 1971, 5% cascs of animal rabics were
reported and ir 1972, » total of 44 cases of
which 42 (99,5%) werc in dogs. In 1974-1975, »
rabics was confirmcd in 79% of the specimens
examired but during 1977-1978, only 57 (23.5%) out
of 242 brains examincd by the Federal Veterinary
Research Centre, Vom (Annuzl<ileport, 1976) were

positive,

Between 1962 and 1973, a2 totel of 2,064
persons were trented for dopg bites =zt the University
College Hospital in Ibsden (¥ale, 1977). Fagbami
et a1 (1981) rcvorted that a total of 7,549 victims
of dog bites received post-cxposure antirabies

treatment from 24 hospitals over & 10 year period,
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The results of guestionnaire surveys conducted
in 1975 however, indicated thet the frequency of
canine rabics has been incressing in most of the
states except Rivers State which recorded only
one case of rcebies between 1970 asnd 1975 despite
the fact that the dog population w=as said to be

increasing (Umoh and Belinn, 1979).

In Nigeri~, however, it is not unusucl for
puppies to hove razbics <ven before they reach the
age thev could be vnccinated ogoinst roebies, Such
ceses in ouppies have been reported by Adeyonju

and Addo (1977) aond Anon (1976).

Next to dogs in order of importance in
relation to bite ~nd tronsmission of rabies are
cats (Umoh and Belino, 1979). In the country,
between 1928 nnd 1959, there were 48(4,4%)
confirmed cases reported in cots (Boulger and
Hardy, 1960). Eight cases (8.5%) were reported
for Lagos betwcen March, 1956 and December, 1959.
For the four yesr period, 1965-1968, there were
only fou: confirmed feline coses 2nd all occurred

in Platesu Province (Owolodun, 1999), Between
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1974-1975, rabies was confirmed in 5(41.7%) of 12
specimens examined in Nations1l Veterinory Research
Institute, Vom nnd betwcen 1977-1679 one of the
five c¢~t brrins exomined w=2s positive, Raports

on hum~n -~xposurcs ts feline r=bies 2re more scanty
thon for conine, M-ny opcople have not sctuslly
associ~ted cats with rabics (Umoh and Belino, 1979).
Death 7s » result »f cot transmitted robies in m2n
was found to be roelatively low., Out of 169 cases
recorded in hospitecle between 1969 and 1978 only

in one crse (0,5%) was » cat involved (Fsgbomi

et ol., 1981),

Robies has »1so been reported in other domestic
animals, From 1944 tc 1956, one case in 5 cow and
onc in = horse were ruported by Libeau (1960),

There hove been two reported serious outbreaks

in farm 2nimals, One outbresak in Butu, near Minna
affected 2 herd of 55 cattle »nd 2 flock of 15 sheep
(Elcgbe et 21., 1970). The other outbreak was in
Fresisn cows importcd from England by Kano State
Government for livestock improvement in which

rabies was confirmed in four of the cows (Nuru

et 21., 1974).
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Robies hns been reported in Nigerian dwerf
gont (Elegbe gt al.,, 1970) 2 donkey (Bonerjee gt al.,
1970); Porres gt al., 1976), and a pig (Boulger and
Hardy, 1960),

Between 196R and 1977 rabies di gnostic
leboratory of NVRI, Vom confirmed rabies in 2 pigs,
11 cows, 5 shecn, % goants, 2 donkeys and 1 horse

(Ezeubuiro et 21., 1980),

The cexistence of wildlife rrbies has not yet
been wcll established in Nigeria, Rabies virus could not be
isolated from the brains 2nd sslivery glonds of
1,913 rats and 220 shrews trapped o.° found dead
in Lrzos in 1959 (Eoulger and Herdy, 19€0), But
therc is a belief a2mong the Hzuss people that a
bite from the ground-scuirrel (Xerus crythropus)
results in madness and deoth abtout cne to six
months after the btitc (Memillen gt al., 1960).
However, there have been occosionnl reports of
laboratory confirmed rabics by mouse inoculation
tests and Negri bodics in a2 caracel lynx that died
in the University of Ibadan zoo, Okoh (1982) slso

reported n cese of rabies in the same species,
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Kasali (1977) confirmed robies in one civet cot.
All the onimals involved were in captivity and
this h2s reised questions on the sources of
infection. Ezebuiro et al (1980) speculated that

rodents may be involved in the transmission,

Apart from thesge animals in captivity what
is heppenirg in the notural range is yet to be

reported.

Control of Rabics

The control and prevention str-tegyv of rabies
in human beings, livestock snd other non-resevoir
("Dendend") hosts ure bosed primarily on breoking
the cycles of trcnsmission in reservoir hosts and
secondly on protecction sf these alternate hosts

from exnosure or infection (Beran, 1981),

The besic principles of control of animal
rabi«-s as recommended by World Health Organisation
(WHO, 1982, 1984) include:

1. Elimination of strsy dogs
2. Canine veccinntion

3. Wildlife control.
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In sddition, the Committee recommended the
following specific meosures in aress sifected
with repnies:-

1. Repistrztion, licensing snd taxation of dogs,

2. Elimination of stray snimsls sther than dogs.

3. Restraia of dnss while control campzigns are
underway,

h, Mass vaccinatinn of dogs free of chargo

5, FProvisio.s of adeguate faecilities for disgnosis

6. Reduct’on of wilclife species where these are
reservoirs of the disensze,

7. Continual snd energetic publicity campaign,

Impl-mentation of these basic principles and
specific measurce are often very difficult to
achieve in most countries, cspecially in cua

developing countries (WHO, 1984),

In Nigeria, attempts to control rebics have
been directcd towards controlling the disesse in
dogs and cats (Fagbami ¢t al.,, 1981) by st}ay dog
control :nd by vaccination with modified live
virus chick embrve origin low egg passzge (LEP)
Flury strein veccine prepored by the Naticonal
Institu e of Veterinery Rescarch, (NVRI) Vom (Umoh

and Felino, 1979),
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The MVRJ i the sole supplier of cenine snd
feline anti-rebies vaocecine to the Veoterinoery clinics
in the country. Annuual vaccine production arnd
issuance by this Institute h=s been found wenting
for the past 1C vesrs (Oweke, 1981). There nes
been & rising temand which could net be met due to

dependence on irmorted itims. (Okeke, 1981),

Fagbomi _t 22 (1331), however, found that up

till 1978, ontirabies vacecinotion is given free

in 75¥% of the Veterinasry clinics with the other

25% charging 50k - 13,00, Thuy also found out that
pets are licensed in some few local governments
are2s, bu: this is not practised in meny areas,

Even where practised, there is no uniformity in

the prectice and it is the few cnlightened merbers
of the socicty who are likely to license their dogs,

Ezcbuiro snd his colleaguvs (1980) revealed
that vaccinetion of dogs is not gencrally
practiced. It was notec that only 27.7% of dogs
they surveyed had received antirabies vaccination,
Stray dog control has not been seriously implemented,
There have bocn sporadic efforts when outbreaks
were reported c¢r a dog biteidnvolved an “Important

Personality", (Personzl obscrvation),
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Latency and Abortive R

The: questisn of latency and aheortive rabies
especinrily the secrction »f rabies virus by hualthy-
appearing dogs, nog heen raiscd from bime Co time,

Ag & rule rebics in dors is 21woays considered a

fatal discase, It it now kiown that dogs can

survive 2n exyerinonial reabiaes infoction with or
without sequelac (0, 1984), Such dogs arc
subscquently shown to he immune (Pasteur, ¢t vl,, 1882,

Martin, 1963; Nilsson, 1970; Fekadu et al., 1982},

In rabics enzootic freas, serum neutr=alizing
(Sii) antibodics have been detected in apperently
healthy znimals, A survzay of SN antibodies in
mongoose in Grenada (Eve-ard et al., 1981) was
reported, Yasmuth et s1, (1974) found 18% of the
49 dogs tested for pre-immunizotion evaluation had
SN antibodic¢s. In Nigeria antibodies cgninst
Mokola virus was found in a hat and bird '

(Ruegsegger et 2l., 1961; Xemp et sl,, 1972; Eell,

1966, 1975; Eell et 21., 1972) found heat-szteble
antibodies prior to vaccination in 6)% of 230 students

and Faculty members of a Veterinary School.
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The conclusions geneepally reached from these
findings 2re that rebies is not necessarily fztal
to man znd snimals, thet there sare subelinical
infections probably due tn attenuated streins of
rabics virus (Ruegsegger et al,, 1961} or =s yet

unidentified releted viruses (Shope et sl., 1970).
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Materials and Methods

Study Areas

The estimated population of Kaduna state is
2
®,535,400 with a land area of 70,245 km“. The
state falls within the Sudan savsnne in the extreme

north and Cuinea lavanna in the south.

Oyo state has an estimated population of
8,306,400 and a land area of 37,709 kma. To the
north of Ibadan, the state capital, there are
seven cities that have populations of not less than
150,000 each. The cities are usually surrounded
by clusters of villages which lie within a few
kilometers, Climatically, Oyo state is defined as
tropical hinterland and receives from 100-150 cm
of rainfall annually. The northern part of the
state bordering Kwarz state is Guinea Savanna, but

the south is a forest ares.

Lagos state is situated in the southern part
of Nigeria, It is a very small state but densely
populated, It hes an estimated population of
2,644,800 and 3,345 km® of land, 7This state is
partly composed of sea water lagoons stranded behind

sandbars and partly of islands separated by creeks,
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It is low=1lyineg =2nd mershy., It is on intermediate
forest hinterl=nd. Figure 1 shows 2n outline map
of Nigeria with the location of the three states,

and of the places visited,
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Serum Samgles

(I) Mfunine Sera: Serum samples were collected from:

1. owned dogs without history of antirabies
vrccination,

2, owned dogs with history of vaccination,

3. owned dogs with unknown antirsbies vaccination
status,

4, impounded stray dogs,

(II) Humor Sera: Serum semples were collected

from:

1. persons who visited the hospitel for various
complaints,

2, persons previously bitten by dogs but did not
receive post cxposure vaccinetion,

3. perscns who could not recollect any history of
exposure and hess never been given any
preexposure prophylaxis,

(IIT) 1, Specific anti-Mokolns and anti-Lagos

bat viruses sera were obtained from
Dr. Wiktor of the Wister Institute,
Philadelphia, Pennsylvania,

2. Known rabies positive ~nd negative sera
uscd in the Ropid Florescent Focusing
Inhibition Test (RFFIT) were obtained
from NVSL,
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Viruses (1) IFK=21 sdapted CVYS strain of rabies
virus with a titre of 102> TELD,
which was obtained from National

Veterinary Services Laborstory, Ames,
Iowa was used,

(2) BHK=-21 adapted Mbleals - and Lagos
bzt viruses obtained from Ly, L, 1.
Dr, T, Wiktor of Wistar Institute
Philadelphia, Pennsylvania with
titres of 1GIQ° for lMokola and 101'7

for Lagos bzt virus were used,

Monoclonal Antihody

Monoglonsl antibedy 422-5 prepared as mouse
ascitic fluid specific for rabies-related viruses
was obtained from Ur, T, Wiktor, Wistar Institute,

Philadelphia, Pennsvlvania,

Cell lines Baby hamster kidney cells (BHK-21)
clone 13a obtained from the National
Veterinary Services Laboratory (NVSL)
Ames Iowa were used in the Rapid
Fluorescence Focusing Inhibition Test
(RFFIT) as previously described by
Smith et 21 (1973).
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Growth Medium

Glasgow minimum ess:ntisl medium (G.MEM10)
supplemented with 10% fetal calf serum (FCS) and
antibiotics penicillin and streptomycin (1%) were
used to propagate the BHK-21 cells in 1500m2 plastic
tissue culture flask, Corning Glass Works, Corning,

New York,

Histopl-tcs

a, The eight well disposable plates obteined
from Lux Scientific Corporation, Newbury Park,
Californis end 72 well flat bottom Terasaki Histo-
plate from Cooke Labor=story, Alexandria, Virginia

were used,

General Survey

Three questionnaire surveys were carried out,

1« The first was aimed at obtaining information
on the epidemiology of dog bites, clinical rabies,
treatment given to exposed people and the general
reactions and understanding cof the people to rabies,

Questionnaire I (opoendix I) was used and this was

distributed to health centers, hospitals and
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epidemiological uni*s in the 3 states., Subsequent
visits w=re made t: these different health
establishments and comnle ted auestionnaires were
collected, Wherever possible on such visit,
physicians were guestioned on neints thzt were not
cl:2r in the questionnaires or on points that

needed further elartfication:

2, The sceond guestionnzire (appendix II) was
used as previously described, Among the data
regucsted were (a) number of canine rabies cutbresks
per year, .9) number and species in which rabies
was diagnosed and mcthods of diagnosis, {c¢) number
of animal:.: vaccinated against rabies per year,
source of the wvaccine and the methods of storarpe.
The completed aucstionnaires were also collected

during s subsequent visit to the C.V,0s, or D.,V.0s,

3. he third guestionnaire (appendix IIT)
was administercd to answer cuestions on the purpose
of keepinr dogs in the 3 states. The questionnaires
were distributed tou deg owners who visited the
Veterinary clinics in the 3 states and to csome
owners in the villages, For the owners who could
not read and write, questions were asked directly

or throuch an interprster to complcte the questionnaire,



4, The fourth questionnaire (appesdixiIV)wwns
used ir hsopitals and villages to obtain information
on previous exposure, tvpe of treatment or nocnexposure

from people whose blood were obtained for serum,

Orsl Interviews snd Discussions

™\r

As previously indicsted above, the TVO, CBO0
livestock superintendents, the healt!: workers and
physicians were interviewed during visits made

after the distribution of questionnaires, During

visits to rural areas, arrangements * e r - 'e to
in'. rview many village or hamlet
enne, Most of the cuestions asked were

contained in the questionnaire (1-3), The livestock
officer or other emnloyees of the Divisional
Veterinary Office or Health Office generally arranged
the interview with village heads and usually also

acted as interpreter,

In villages, attempts were made to estimate
the human, canine and felinc populations, the
incidence of "mad" dogs or cats, the incidence of
animal bites, human rabies, the local reaction to
rabies outbreaks and treatments for bites, Human

population was estimated as a product of the number
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of households and the estimated average number of
persons per household, The dog populntion was
estimated by using the average number of dogs

per househeld in the area, The village heads were
asked for their recollections or incidences of "msd"
dogs during th. past two teo three ycors, end
subsequently #sked to describe the behaviour of

the "mod" dogs,

Discussions were held with physicinns, health
superintendents, nurses nnd other traditional

healers on rabies problems,

Case Records

Case records were provided by the University
of Lagos Teaching Hospital the University Teaching
Hospitnl, Ibndan and Teaching Hospitols of Ahmoadu
Bello University in Zsria, Kadun» 2nd Malunfashi,
At the strte hospitals nnd health centers, the
investigator searched the records to extract
information cn thc daily or weekly incidenee of
anim~l bites reported for treatment and tﬁe number

of cases of human rabies encountered,

Trace-back visits

This was usunlly stimulated by cases from
records in the hospitals, Efforts were usually

made to obtzin missing information,
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Apart from this, attempts were made to discover

the understanding people had about rabies,
specifically what they knew absut the meintainance
and transmission of the disease, how thcy recognized
outbresks and what measures were taken on the victims

and the animals involved.

Serum Collection

Elood szmplus from humans and dogs were
collected by venous puncture in viels without
ariticoagulant, 5Scra were obtaincd from the blood
by centrifugation or following clotting, 2nd stored

at «20°C until used.

Treatment of serum Samples

Both humsn and dog sera collected were hcat
inactivated at 56°C for 30 minutes in = waterbath
as recommended for use in RFFIT test, Smith ¢t al
(1973). All dog sera were treated with 29% kaolin
to absorb non-specific inhibitors (Hgerholzer et al.,
1969). Briefly, an equal volume of 25% kaolin in
distilled water and the serum sample after being
2llowed to stend for 20 minutes and then centrifuged
at 1800 rpm for 10 minutes, The supernsgasnt was

stored at -20°C until used,



Cell Growth

When monolayver was formed, the moedium wos
decanted nnd the cells washed with the trypsin-
versene (ATV). The cells were then trypsinized,
resuspended in fresh growth medium and dispensed
(0.4m1l) to cach well of 2 single-use eight well
plastic plates, The platcs were incuboted in 2 humid
chember ot 37°C =nd 5% €0, otmesphere,

RFFIT for serum ncutrali-ing (SN) antibody

All sera were subjicted to RFFIT as previously
described by Smith, et al (1973). A 0,1ml of
dilutions of test sera were mixed with an equal
amount of rabies virus (50-50% Fluorescing Foci
Doses (50FFD50/0.1m1\ in a multi-chambered sliides,
flat-bottom microtitration plate in test tubes,
After 2llowing the mixture to react in a carbon
dioxide (4-5%) incubator for 90 minutes when the
mixture was incubated in a multi-chambered slides,
a 0,2ml of 5x‘IO5 cells/ml suspended in the growth
medium was 2dded to ench chamber of all the slides,
When incubated in o microtitration plates, with
micropipette a2 0,01ml of virus-serum is transfered
into corresponding wells of the histoplates and
1 drop of 1%10%/m1 BHK=21 cells suspended in growth

medium was added teo each well, and when incubation
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of the mixture was donc in test-tubes, 0,2ml of

the incubated scrum-virus mixture was introduced

to @ monoleyer of BHK-21 ccll and allowed to absorb
for few minutes in 2 CO2 incubator, After absorption,
excess serum=virus wns removed 2nd O.4mls of growth-

medium was ndded £~ cach chamber,

The resultant presence or absence of viral
infection in both cases wes examined after 24 hours
of incubation in = 4-5% carbon dioxide atmosphere
at 35-37°C by fluorescent antibody (FA) steining,

(see appendix 18),

Known rabties positive and negative sera obtained
from NVSL were set up similarly and used as controls
in the same manner, This method wes used to screen
857 dog and 350 humnn sera, Some positive sera

were titroted using 2 or 5 fold dilutions,

Serum Neutrzlizing (SN) Antibody Tcest Agoinst

Mokole and Lagos Bat Viruses

Detection of antibodies to Mokola and Lagos
bat viruses was done by RFFIT, but the staining
was done by an indircct FA using monoclonal antibody
(422-5) prepared as 2 mouse ascitic fluid, After

the mixture of the test serum 2nd the virus had been
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incubated at 37°C and 5% CO, atmosphere for 24 hours,
the histo-plates were removed, washed in physiological
buffered saline ('B3) pH 7.2-7.4 @nd fixed in cold

80% acetone for 30 minutes, After drying, 5ul
monoclonsl sntibody (422-5) were dispensed in

each well and incubated for 30 minutes,

The plates wore agnin weshed twice and Sul
anti-mouse globulin conjurnte wes placed in each
well and incubsted for *0 minutes, The plates were

washed ~nd read by I'# microscopy while still wet,

Known positive and negative sera agsinst
Mokola and Lagos bat virus were used z2s cantrols

on each test,
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Resu]ts

Kaduna State

Questionnaire Survey

The results of the questionnaire survey cirried
out in Koduna state are summarised in Table (1),
Kaduna and Zaria rcported the highest number of dog
bites as well as »~f rabies vaccinations, The rate
of dog bites was higher in the large cities than
in rural sreas, Funtuz, Kotsina =nd Dauras reported
very few dog bites snd further investigations
showed that the ownership of dogs in these areas
was confined to the non-indigenous population,
usunlly residing in the Government Reservation

Areas (GRA),

Interviews

The information obtained from the oral
interviews with villagers and chicfs in Kadune

state is summ-rized in Table (2).
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In Kaduna state, the dog population was
ncligible in villsages around Kstsina and Funtua,
(1 dog tc 9,000 person on the average) and
conseqguently, thire were no recollections of dog
bites or rabies, The dug population increased
progressively towards the South sand sc did recollec-
tion of dog bites and rabies, Villages in the
Zonkwa nnd Kafanchon ~reas had the highest density

of dogs (1 dog to 6 people) nn the aversage,

Doctors of 5t, Louis Hospital, Zonkwa,
recollected thot there werc three deaths due to
rabies within the previous yeor, Although other
hospitals had innsdequnte records and recent
personncl changes, there were still some stories of
death associnted with dog bites, Of the 9 physicians
interviewed in Kaduns state, 3 gave very useful
information, A few of their observations were:

(1) that patients showing clinical rabies were
often asked to return home because of inavailability

of beds and accommodetions in hospitals, and/or that



it is futilc to try to treat clinically rabid
patients (2) thunt shortege of vaccine and antiserum
have been so acute thet physicicns have been, in
most cases, helpless even where there was an cbvious
danger to life of the exposed persons, (3) thet
traditiens 2nd religion have made autopsies on
patients that died of suspected rabies almost

impossible,

Records

Between 1971-1978, 1,495 punple were recorded
bitten by dogs. Out ~f these the information on
the site of bites were available »n 119 cases and
are summarized in Table 3., The most common sites
were legs and feoet (27.7%) while the head was the
least (0.8%). Of the 1,495 exposed people, only
186 had complete information on age, sex and
period of bite which could be annlyzed, (Fig, 2).
Seventy-nine percent were males and 21% femsles,
Male children, (10-14 years), represented 14,5%

and mole =dolescent (20-24 yuars), nccounted for
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1541%. The twe groups apoearced tn be at greater

risk of bheing bitten Ly dopgs in ¥aduna state than

other are grouns, Femzle children bhelow = years of age
and 9%=9 years were a2t higher risk armong femsles,
Generally, therr were more puople recorded =s

being bitten "Hotween 1971.1773 than between

1974-197%, Occurrencs of dar khiteg for the

different rze prouns wes dependent on sex (FeC.01),

Monthly distributicn of dog bLites of 195
victims {F.;z, 3" showsd o wign prevalence for the

months of September and Lovewmber,

Betw en 1971 and 1580, 21 people were thought
to have 6ix of raries, DUatz (Table 5) for 6 of
the cases was not sufficient for tabulotion,
Fotality was highest ir 1973 followed by 1279 snd
no record was available 1or iu/75. The 15 fatzl
cascs in which datn were avsilable occurred in

males,

Tabkle 4 sghows the result of latoratory
examinot ons on 59 dogs between 1971-197% at the
Faculty of Veterinary odicine, Shmadu Pello
University, Zeria, Thirty-one brain sasples (53%) were
positivi by one or more tests, REighteen of the

positiv: cases (5%) were owned dogs wnile 13 (42%)



were stray dogs, ropraximately 0% of the coses

in which clinical signs were recorded showed the
furious forr ard the other 50% showed the dumb form
of retics. Rabies was 2lso diagnosed in 1 cat,

1 horse, 3 cows nnd 3 people, The three methods

of diagnosis arsrced ouite closelv, although the
mouse inoculati-~n tsst wss not used as concistently
as the others., Trere were onlv two cases which
were positive b mice iroculation tests but
negative by both ¥/ tests and sellers staining for

Negri bodics,

Questionnaire Survey

The results wore summarized in Table 7,
Between 1976 2nd 1979, 291 outbreaks of ralbies
were recorded and the highest outbreaks occurred
in Ibadan and its districts, Of the 414 dogs
captured as ratics suspect 30(9,4%) were found
tc be actually rabid whereas 32 dogs brought
to the vcterinary clinic for quarantine whoen showing
abberant behaviour, such as biting occurred 26(68,4%)
were rabies positive, Three dogs previously

vaccinated against rabies died of rabies in 1980,
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Cral Intepviews

Informaeticn obtaincd from oral interviews 4s
summarized in Tehle 8, It was observed that dog
and cat populations in Oyo state were large

thourh it was difficult to make sn estimate,

Feople ir both the citiis and rural arcas
were aware of the diserse c2lled "digbolugi®
(revies). Sixtv percent of 211 individunls who
were interviewed could dosceribe the clinice]

manifestation of rsbies in dogs,

Records, Hospitals, Health and Veterinory

Three thouson:, three bundred snd seventy-four
anims#l bitcs were rocorded between 1978 and 1981,
these 1,196 (35.4%) occurred in 1980 =nd excep-
tionn1ly l2rge number of thesc were recorced

during the veriod Janucryespril, 1980 (Figures 4

and 5), The number of 2nimel bites for the period

(1978<81) saveraged 66 persons per month, The sites

of bites arc summarized on Tablc 4, The most

common site of bites wre lees and fect (48,1%),

of
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~morg the neople bitten by smimnls, 579 were
mrles sand 495 were females of 14 years of nge or
younger, The rate of bite expesure continued to
diminish with incrussing aze, 4r exception to
this trend occurred in femeoles nged 33-39 yesrs
who rsccountcd for 9,1% of znimzl bite-uxposures
expericnced by fumnles, Oceurrence of dog bite
in this state for the difforent nge groups is alro

dependent on six (R 0,001).

There were 137 brein specimens oxamined st
the virus Reseorch 'sberstory of the University of
Ibadsn betwecn 1971-19276, 87% of the total diesgnosed
rabics positive were in dogs (Table 10), Five of
the seven human brain specimens examined were

positive for rabies, #11 five were bitten by dogs,

Between 1971 and 1979, 22 human deathg were
recorded in hospitals, Twelve of these had
complete information., Five (42%) of these were
adult females who were between the ages of 30 and
55 years, Male children in thec 10-14 yesrs nge
group were 3(75%) of the 4 fatalities, The two
victims of cat transmittod rabiecs were both females,
There was one fatal human rabies case recorded
annually between 1971 and 1979 except 1975 when

four people died of rabies. Table 9,



Lazos _otate

Ors]1 Intervicw

From the interviews held with the Chief
Veterinar: Officer (CV0Q) of Lopos State snd few
people from towns surrounding Lagos city, the
follawing informstion wne recorded
(1) thst the veterin ry division wns hordly being
contacted for c»8 g ol .animal rahics,

(2) thet b th musYims and christizns keep dors
8like. and there is = high densitv of dopgs in Lagos
me tropolis,

(3) that dog populatinn is increasineg as more
people keop dops for security reascons,

(4) that *t scems ladapry sares witnessed an
epidemic o rzbies between 1076-1977,

(5) thot pbetween 1969-1080, 370 stray dog . were
captured, Vaccinagtions wer: done repgulasrly, but
no recoris were available, sntirabies vaccines
obtained by the CVO's office between 1979 and

1982 were 8,712 LEP and 1,891 HEP (Table 11),



Recards

between 1973-1082, 1,240 peaple were recorded
28 having been bitten by enimals (Fig, 6), The
occurrence of dog bitc st different age group wes

indepcndent of 9.:-:(.»70.05)

However, young people up to the apge »f 14 were
at relatively greator risk of being bitten, than
other age grouns, The rate of bite cxposure
continucd to diminish with increasing apge, Fig, 7
shows the monthly distribution of dng bitce from
1979-1982, Totween the months of February and
March, 1980, there was 2 marked upsurge which
later leveled ~ut, It appesred that the occurrence
of dog bites throughout the years in this state
was regular and consistently average 35 human bites

per month, Fig, 7,

Through bnth intcrviews and records collected
in Lagos state, 37 human dcath due to rabics were
recordcd, Table 12 shows the distribution of 16
deaths recorded bv LUTH between 1664-1583, Of
these, 12(75) were male and 4(25¥%) werce females,
Forty=-two pcrcent of the faotal cases in mal.s were
children 14 years old and younger, while 50% of the

deaths in females were in those loss than 14 years
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of age, In 3 fnatal cases, the biting animels were
not known; the rest were bitten by dogs, The
highest numtier of 4.sths duc to rabies werc recorded

in 1967 and 1949,

General Cbs.rvations

In 211 th: states, persons bittin by suspicious
dogs and cats were subjoectcd to a varicty of
traditionsl treatments, In Kadunz stote for
example, wounds were sometimes, covered with hair
from the¢ biting animsls, Occasionslly, bitc victims
werce asked to drink concortinn which sometimes
included livers, splcen or washings of hair from

the offending snimals,

In other cascs, the victims wcre regarded os

safe from rabics if the biting dogs acceptod food,

In Oyo and Lagos states, however, supcrstitious
belicfs werc common, These beliefs were usually
more exaggereted whencver the biting animals were
cats, It apprared that peonple belicve that some
people in the socicty could bedevil dogs snd most
especially cats to bite people as vongeance or a
show of power, &8s 2 result, when bites occurred,

the interpretation of the immediate families of the
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victims, the social status of the victims 2nd the
general situation in the arca, town or village

dictatcd the mode of treatmernt,

When bites ncecurred, thore was always &
tendency for people to leave the victims and attempt
to get rid of the biting 2nimals first., Thuse
attompts might take from a fow mioutes to a few
hours, #ttention wes then paid to the wounds,

The wounds were usually washed with water, lime
Juice ete. and then preperation 1like "apor:s®
"ipagbe" and "ascjo" tn mention a2 fow would be
applied, These medications were usually made of

burnt leaves and hcad of cortain spocics of snakes,

Educated victims usu~lly sought modical
treatment and only few noncducated people who
lived in big citics also tended to seek medical

treatment in hospitals.,

Rabics Vaccine Supplied to the Veterinsry Clinics

and Hospitals

antirabies vaccines supplied by tho verious
state governments to health centers and veterinary
clinics were grossly inadequate, salmost all the
haspitals, hcalth centres 2nd veterinary clinics

complained about this inadequate supply. It was
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however, difficult ts determine the number that

wes required and sctusl numbirs supplicd,

In Kadune state prior te 1979, thoe supply of
LEP sntirabies vaccines for dogs had boen
satigfactory end the vasccine wes given free of
chergc, Uy 1921-198%, many c¢linics h~d 0 rcgular

supuly,

In Ovo and Lagss states, the supply hod always
been unsteady, Some privete practitioncrs hod to
order antirabics veccine from abrozd to suprlement

governrent supplics,

Provisinn of antirabics vaccine and rabies
antiscrum has been progressively phased out by
hospitals end health centers, The last batch of
antiscrum ot the Univorsity Hospitel in Zaria was
in 1972 and in Onircke Health Conter, 1969, USince
1973, supply of antirabies vaccines diminished
gradually and by 1980, only a3 very fow hospitels
could boazt of more than 10 vials in storc a2t any
period, betwcen 1979 znd 1982 the worst shortage
of antirabics vaccine for human use was recoarded
in the 3 state., Ly 1982-83, most of the chemists
stores that had bocen scrving as alternative sources

had actuzlly run nut of antirabies veccines., This



situation had actuslly promoted the unscrupulous
sales of falsec veceines which were then aveilsble
in open markcts,

Dog=owner Helationship

The svmmary of the rosult of the goencroal
survey of dog->wner reletionships carried out

on Table 13,

Onc hundred and cighty-five (65,2%) of 285
dogs werc kept for sccurity purnoscs and only
43/285 (15,2%) as pets, Ninety~=one percent of
dogs exist on scraps; 72.6% had ncver been on
leashcs at any time and more than 60% had never

been given anv medical care,

A total of 857 scra were examined which
included 463 from owncd unvaccinated dogs, 108
from dogs of unknown vaccination status, 212 from

stray dogs and 74 from owned vaccinated dogs,

Of the 453 unvaccinat.d dogs, 142(3%0,7%) had
neutralizing antibady titre =t 1:16 screening
dilution. The distribution of dogs with antibodies
of the screening dilution scocording to age is  shown

in Fig, &,



Of the 105 dogs tested whicr werce of uninown
vaccination status, 42(33,8%) had Sk titres ot
1:16 dilution, alsn, 83(39,2%) of 212 stray dogs
and 44(59,5%) »f 74 known vaccinated dngs had Si

titres at the sam- dilution of 1:16 (Fig. 9).

Tible 14, A and B shows the 5N titer lovels
cf selectod sampli-s from 211 categorics of dogs,
Table 15 shows the total rumber of hum=an serum
samples tested o8 distributcd by age and sex, Out
of the 350 samples tested, 100(28,.6%) were found
to contain Sl artibodics =t 1:16 final dilution,
Distribution of the positive samples by zge showed
37 positive within the 40-44 year 5ld age group
and 40% in puople sbove 59 yeers of age., (Fig, 10),
Antibodies werc detected in 211l the age groups,
Distribution by scex showed that 48.0% mole and 52%
females had antibodics, Table 15,

sbout 22,8% of positive sera titrated had SN

titres greater then 1:32,

Serological Findings spainst NHabics-Rcloted Viruses

Table 16 shows the 5N titrcs against Mokola and
Lagos bat virusce in dogs and humens et 1:16 dilution,

0f the two hundred and forty-one dog serum samples



tested, L2(17.48°) showed antibodics against
Mokola virus and 14(5.8%) showed antibodics ageinst
Lagos bat virus, ilso, ~ut »f 158 human scrim
samplcs tested 12(7.5%) had antibodivs against
Mockola virus and 4,25%) had antibodies zgainst

Lages bat virus,



Table 1: Incidence of Humen end Canine Rabizs from June, 1975 - May, 1980
as Reported by Divisional Veterinary Officers, Kaduna State

Huran Canine
Division umber ~f Dag Bites [io, of No, of No, of No. of Dogs No. of
- Pew Veap Dzzths Rahics animels  Confined animals
4V - : Cutbresks C nfirmed for vaccinated
Rabied Observation

0 38

- 7%

>
="
m
=
o
Y
o
- D
W O =S 0O

0

1 5
Funtu 3 3 i 0 3 185
Zaris 49 46 _ z 49 3,506
K=dune L2 11 2 2 2 63 4,915
Lanlow [ =) e wjx.t.? 11 w = h_;
Kafanch»n 0 aQ 0 0 0 1 3G *%

Rocords for 1973%-1980 nanly

*% #Hocorded vscein: frilure in 2 dogs, i... rabies occurred in these dogs
wwuwxruavwoqm.cmr<mosw:nﬁ,a.

Ly
*k% Information obteined from the locel hospitel,



Table 2: Summery of Information Obtained in Ors1 Interviews with Villages
and Hamlet Chicfs in Kaduna State
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Ioble 3: Sitecs of ~nim2l Bites Victims ir

Kaduna State
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Table 4:

Distributed by ige

Sites of Animal Bites in Victims Repcrting tc Health Centers,
and Sex -~ Qvo State

nite Site wumber of Fezle Male Female Female  Percentage
patE = Victims Children Adults Children Adults of Bites
Legs and feot 1% L 1 6 2 45,1
Thighs, knees snd

tuttocks 6 1 2 2 1 c2.2
Fingers, palms

oY wrists 3 2 - - 1 1.9
Neck and head z g - 1 - 7.4
Arms znd Shoulders 4 - - i - 2.7
ibdoamen znd Rack 4 4 - - - 3.7
Mhaltiple bites 1 - - - L 3.8
Totel 27 9 3 10 5
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Table 5: Distribution Of Fatzl Human Cases Of Rabies By age,
Sex Biting finimal and Date of Death from 1971-1980
in Kaduna Stete _

age (yezrs) Male Female Biting snimzl Date of Death
Urnkgown 9 Dog 2L/5/71
Unkriown i Dog 3/4/73
Unkniown 1 Dog S/10/73
Unknewn 1 Dog 21/11/ 73
Unknown 1 Dog $1/4/73
Unknown 4 Dog 15974
Unkaown % Bog 1975
23 1 Dog 21/ 11/ 76
16 1 Dog 20/4/77
20 4 Dog 11/3/77
Unknoswm 1 Pog 1979
Unitnown . g Dog 1979
itnknown i Dag 197S
10 1 Dog 23/12/80

4 4 Dog 18/6/80
Total 15 0%

Dote for 6 other ceses was insufficient for tabulation,
* No fatal case wasg registered in females,
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Summary of Rabies Diagnoses, Faculty of Veterinary Medicine, ABU., Zaria
n Eais ; Human
Qo Tot nsitive® Fositive Pos, Fos, Pos, Owned Stray £ . .
Year Spceies Test [oSitive all test Negri FAT MI (positive coses Furious Dumb Exposur
1971 Canine 10 5 2 6 6 2 4 2 1 1 1
1972 25 18 G 15 15 12 11 6 5 4 6
1973 24 8 2 6 2 4 3 5 3 3 5
Total 53 32(54) 13 27 30 18 18 13 G 8 12
percentzage100 54 22 45.7 50.8 30.5 20.3
pércentage = 100 40.6  B4.L4 93 75 £6.25
1971~ Feline 4 1 1 1 1 1 & - B a5 _
1972 souirrel 1 0 C 0 0 0 1 - B - -
€ouine ] 1 0 0 - 1 i3 - - - i
bavine 3 3 1 1 2 3 % - 2 i -
humszn 3 F* - ND - 2 - - - . &
mﬁ;mHnH<< to “ne or more tests, ND = Not dene
*From Kero State ernment Fapp LT = Fluorescent Atibedy test
"*Al1l died showing signs cf rabies I = Mouse inoculation test



Table 7: “nimals Quarantined During Outbreaks from 1976-1979 in Oyn State

Number Number .
Guarantined Ratid Percent
Veterinery Clinies 38 26 68,4
376 13 2.5

Health Centers

Totael Ll 3G G,k




Table 8: Summary of Information Obtained in Oral Interviews with Pecple in
Towns and the Surrounding Villages in Oyo State -

1974<1081

Raties Cases

Human Rabies

Towns and *Estimated **Estimated Per Year in Cases in

Villages Population Log Population Dogs Memory

Oyo town and

surrounding

villages 22,133,075 184 442 Many 2

Iwo and

surrounding

villages 842,052 70,171 8 dogs 3 induced

2 cats by cats

Ogbomosho 858,197 Tis16 16 dog 1976

Oshogbo 532,157 L4 3LE L 2 women
1 man
1 ckild

Ikire 6,900 575 11 0

Ede 536,375 28,031 27 1974
1977
1980
1981

* Estimoted populstionsis a product of the population figure for 1963

(Western Region Vol., 1: 56-92) by 2.5

** Estimated dog population was calculated based on 1 dog to 12 people
as established by the United Nations Development Programme 1981,
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Distribution o

Fatal Human Cases of Rabies by #age, Sex and
Biting /nimal

rom 1971-1979° - Oyo State
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Tzble 10: Leboaratory Examination of Brain Specimens From 1971-19/6
(Virus Research Leboratory, University of Ibadan)
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Table 11: antirabies Vaccines Obtained by Lagos State Government
Letween 1978-and 1982

Year LEP HEP TOTAL
g -~ YN e o)

1978 2,040 - 2,040
~ Y - 10
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Table 13: mcﬂ<m<nwmnuwwmm of Dog-owner Relationship in Kaduna, Oyo and
egns Stete

Positive -
Response rercentage
-_.._ L_ Mo .wnmﬂ\—( ..“M..-.l uﬂ.
-« &8 guards [or security 185 65.2
- 1 1oveg theo 28 pets L83 192
- both of e Vi 37 13.0
- for huntins 9 Fiel
= given as gifts 5 1:8
-« I dan't know 6 249

ihz=t types of Fond < vour =zive vour d-~gs?

~ Terble f£-38 (mcreos) 180 91.0
- s8pecisl net f 3 145
-~ they feno ] hamselves 3 1.5
- totle and scczsisnslly pet food 9 49
- T don't kn-a 4 2,0

Tetal 199

Khers

are your

sutside

.

4oin e
within the
neve 2 specisl kennel

they rest srywhere they like

nuse

Y - O
WML L Ol

they l1lie¢ down in
I don't know

my Earage

~I\N 0D v

STl O30

1

0
0

a3 £ o
@ -=w -7
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Table 13 (Continued)

Positive
=
Response Percentage
Yhere are the doz kent during the night?
- they are let lonse to keepn gusrd 121 64,0
- they ore within the compound 29 15.3
- they are confined in their kennel 1 0.5
- in the garzce 3 1.5
- I d-n't know 35 18.5

—]
3
ct
A
-
-
\n
]

Da you ever keep your dngs on 2 leash?

- never 157 72.6
~ kcep them =iain uring the day 19 8.8
- keen them chein urinzg the night 2 0.9
- I don't know 3R 17.6
Totel 218
Have you visited # Veterinery Clinic?
= never been before 121 60,8
-~ YLS§ nave hHeen 49 2L .6
- I ean't remenb.r 6 3.0
- I don't kaow 23 1.6

Total 199
Who in your household does not like to see the dog around the house?

- my husband 22
- my wife 31
- my children 3
p the house boy 15
- the house girl 83 5
- vigitors m
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Table 15:

Distribution

hge and Sex

of Rabies antibodies in Human in

Nigeria by
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able 16: sAntibodies to Mokola and
in Nigeria

Lzgos Bat Viruses* In Humen Beings

) Totel Positive
No, Tested Number Fercentage
A, Lecs Sera
~1z Lt Virus 2l L2 17.4
! et Virus 2l.n 14 5.8
H.._c ¥ & .mwnhwf
525 t Virus 15¢ 12 TS
L=z t Virus i = 249
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Figure 1. Outline map of Nigeria showing Kadilha, Oyo_and Lagos
States with places visited in this study.
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Figure 2.Distribution of Animal Bite Cases in Human Beings by Age and Sex, Kaduna State,
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States Nigeria,197/-1978

» 1973 and 1977 epidemics occurred during September
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Figure 4. Yearly distribution of Humen Beings bitten by animals, Oyo State,
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Figure 7. Distribution of Uom Bite Cases in Human Beings,Lagos State Nigeria,

1979-1982



g .

. re

j Neutralizing titer > 1.16 final dilution

' ] Neutralizing titer <1'16 final dilution

7 {332./0)

%3’:’- 5%)

712 13-18 _ >19

Age in Months

Figure 8. Antirabies Titers in Unvaccinated Cwned Dogs
in Kaduna, Oyo and Lagos States, Nigeria.



220
200
180
160
140
120
1

Number in Group

o8 83888
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DISCUSSION

In the 3 states surveyed, the absolute incidence
of doe bites and death in baoth human and animals as
a result of rabies could not be determined because
complete information on ahbsolute numbers of dog hites,
the canine population and even human population was
lacking, Reasons given by the Divisional VYeterinary
Officers and health workers for the inadequate
information on dog bites and rabics cases were:
(1) lack of a clear and coordinated channel for
reporting cases of either snimal bites or rabies,
while some people reported to the police, others
reported to the hospltals or dispensaries and
veterinarians end some did not report at all,
(2) the majority of the local people who kept dogs
in these states are used to local treatments which

have no recording system,

As observed from the questionaire survey and
interviews, it is obvious that both the urban and
rural pcople in the 3 states studied are aware of
rabies, Over G0% of all individuals who were
interviewed could describhe the clinical manifesta-
tions of rebies in dogs. The rural people were able

“to include mere dieteils in their descriptiong of the
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disease than those in the urben areas, It seems the
only form of rabies recognized by most people is the
furious form of rabies because ss the name of the
disease depicts in koth Hausa and Yoruba "Madness"

is the key,

Bouleger and Hardy (196n) observed trat 68% of
LYy cases of rabies in dogs in the Lagos area fram
1956 to 1959 were of the dumb tvpe, Of the 10 cases
studied by Minor (1977) in Kenya, only 6 (31.6%)
displayed furious behavior, If the clinical picture
of animal rabies in these states is portrayed by a
proportionality similar tn these reports, and there
is under reporting even of obvious furious rabies,
then regretably, the raties picture so far develnned
showp onlv the "tip of the iceberg" and the human
toll is probably greater than depicted by the

statistics contained in this renort.

In Kaduna state, there was an obvious rnorthe
south gradient in dos ownership, and occurrence of
canine ravies paralleled the dog population density.
As noted, more doss were owned in the south of the
state than in the north, The determining factor in
dog ownership tended to be cultural and housing,

The most important factors in dog ownership appeared
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to be utilitarian; hunting, cattle rearing and
guarding againﬂt prowlers, There were fewer dogs

in small rural communities where the close knit
societies had 1rss need for crime protection, except
in certain parts of the state where dopgs were slso
used for meat as in Kafanchan zrea, 1In such «reas,

large numbters of dogs were reared,

In Oyo and Lapos states, doir ownership cuts
across all the segments of the society, Dogs are
kept a2as pets, guard dogs and also for pituals,
Dogs are sacrificed to various gods, chiefly
"ogun" - the god of iron, The sacrificed dogs are

sometimes eaten by the "ogun" worshippers,

Acha and Arambulo (1983) have indicated that
in the tropical countries, the problem of dog
populations goes beyond their number, It is rather
their particular ecology, cultural implication and
pattern of dog-ownership which arc the sourcis of
the problems, From the results obtained from dopge-
owner relationship and from general observation, the
environment, the prevailing ecolopical and socio=-
cultural sete-up support the abundance, distribution,
predicability of resources (shelter, water, food)
for dogs population turnover which is virtually

uncentrolled, The implication of this in dog bites,



rabies and rabies control and eradication rnrogramme

cannot te overemphasized,

From the records in Kaduna state, most of the
bite and rabies victims were from the Zaria area,
Kaduna and from t.e Scutihern part of Kaduna "Southern
Zaria", The reasons for this mircht be that apart
from high population »f dogs in these crezs, better
reporting and record keeping exist in these zZreas

as compared with extreme north,

Most of the bite victims were m=les; the move-
ments of the females are more restricted than of the
males, As a result there is a 1:4 female/male ratio
of dog bites, This was also reflected in the
numb.r of deaths. All the 16 people recorded 2s
victim of fatal rabies infection in the state

(1971=1980) were mzles,

In Kadunz state, the 20-24 years old age group
consicts of people with enormous am~unts of respon-
sibility and ambition, Most people belonging to
this group have families and are supposcd to care
for their families, They go to bushes to fetch
firewood and to market to bring food, As a result,

they have the greatest expn=zure potential,
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In Oyo and Lages states, most of the reported
cases of bites and human raties were attributed to
either dog or cat bites with only a few of the
biting animals being unknown., In general, bites
incidents occurred most commonly in younger people
(10-14 yeers) with a slightly higher incidence in
males, more than would be expected by the population
ratio, The significsnt differences between sexes
seen in Kaduna ~»nd Oyo states were not a2s pronounced
in Lagos state, The higher incidence of rabies in
the older femeles in Oyo state wes unusurl, One
possible ¢xplanation is the socio-economic role
played by these women, Many from this area having
raised treir children, re-enter society as active
workers, The nature of their jobs require their
walking to markets and other places, thus exposing

them to rabid dogs.

Ano~her factor may be the style of clothing
men and wvomen wear, Women wear garments that, on
most occasions, do not cover the lower parts of their
legs, wrilc men often wear longer “soros" (trousers)
that hide thcir legs. Therefore, attzcking dogs
may often succeed in inflicting more severe and
deeper wounds on women than men, Women are also

more frightened than men, Instead of defending






