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"In Rabies we have a disease which strikes with terror whenever it is referred to,
and a disease which wages war with man and animals; it is not a disease of the past,
it is present in many countries and current trends conlirm that it is a disease of the

future. It is an absolute necessity to be vigilant against it in all countries™,

Garet, P (1966)
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ABSTRACT

The data on dog population studies revealed that many households (70.5%) in
the study area kept dogs, though the reasons for owning dogs differed slightly as
people in Bamenda kept dogs mainly as guards (80.8%), while dogs in Wum were
mostly used for both guarding and hunting (49.7%).

Dissatisfaction for dogs was seen in 32.6% of the households that did not own
dogs while majority of them (64.4%) said they liked dogs but were either poor or
still planning to acquire one. Only 3% of the households said it was against their
religion/culture to keep dogs. Maority of the dogs in both towns were young with
61.9% between three months to two years and 13.7% less than three months. There
was a large preponderance of local dogs (91.6%) compared to other breeds and
more males (55.0%) than females (43.77¢)

Dog owners fed and handled their dogs in 90.8% of the households that
owned dogs and this is an indication that the accessibility of owned dogs for an
antirabies vaccination campaign could be quite high. However, the attitude of dog
owners towards antirabies vaccination of their dogs differed in the two towns
perhaps because of the difference in their socio-economic status. About 68.2% of
the households that owned dogs in Bamenda had vaccinated their dogs against
rabies, while in Wum, 57.8% of the households complained of poverty, ignorance of

vaccination and other reasons.

Households acquired their dogs from several sources with 57.9% of those that
owned dogs acquiring them through purchase. Puppies delivered by owned dogs
had a high survival rate although the rate was higher for dogs in Bamenda (78.1%)
than in Wum (09.2%). Although a stray dog count was not done, Bamenda
appeared to have more unowned or stray dogs than Wum according to the

respondents in these towns.



The attitude of people in both towns towards dogs was good and most people
(94.9%) were aware of rabies and its major mode of transmission. The. overall dog-
to-human ratio was 1.80 and ranged from 1.6.6 in Bamenda to 1:.85 in Wum. The
average number of dogs per household in all the sampled households was 1.2 with a
range of 11 in Bamendato 13 in Wum. The prevalence of previous dog bites was
higher in Bamenda (29.4%) than in Wum (14.1%). Dog ownership was more
common among civil servants (36.1%) and farmers {25.07c) compared to
businessmen (22.8%), technicians (8.2%) and others (7.9%). The use of dogs as
guards ranked highest (56.3%) amongst reasons for keeping dogs, while poverty

(37.9%;) and hatred for dogs (32.6%) were the major reasons for not owning dogs

The data on rabies revealed that canine rabies cases were increasing (37 to 42),
while the numbers pets vaccinated against rabies each year was decreasing (15,941
to 10,123) from 1985/86 to 1989/90. The distribution of the number of confirmed
rabies cases in dogs, the number of biting dogs observed for rabies, the number of
biting dogs that died during observation and the number of antirabies vaccination
varied from one Province to another and within the Provinces. Provinces with more
rural inhabitants had low rabies and antirabies vaccination activities, while those

with majority of inhabitants in urban areas had high activities.

However, the rabies situation was different for human beings as more deaths
due to rabies were seen in Provinces with a majority of rural population. Canine
and human rabies cases were reported every year in Cameroon with an average of
36.8 confirmed cases in dogs and 22.4 deaths due to rabies in human beings each
year. A total of 435 rabies cases were reported in the country, 278 (63.9%) of them
in dogs and 157 (36.1%) in human beings. The ratio of dog-to-human rabies was
106 but ranged from 1.01 to 1:33 throughout the period under study. The
difference between canine and human rabies cases was, however, not significant (p

> 0.05).
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CHAPTER ONE

1.0 INTRODUCTION

Belore canine and human rabies can be effectively controlled in any given
locality like Cameroon, information must be available on the ecology of dogs and
man-dog interrelations. Such information includes the abundance of dogs, the
population structure, the ratio of owned versus unowned dogs and dog population
dynamics.

Population estimates also assist the planning of stray animal control.
Meanwhile, pet animal populations can serve as resources for epidemiological
rescarch of acute and chronic discases, for example, leukaemia (Dorn er al, 1967).
The natural epidemiological spread of canine rabies depends on the tradition of
human-dog relations, as well as the structure and density of existing dog population
with stray dogs playing a crucial role in the spread of the discase (W10, 1984a).

A high proportion of freely-roaming and poorly supervised dogs is one of the
major obstacles to canine rabies control (WHO, 1988) and also the percentage of
dogs accessible for vaccination is determined by the ratio of owned versus unowned
dogs and by owner attitudes (Wandeler, 1984).

The practical importance of investigation of dog populations in Camcroon
sceins clear trom studics carried out i different parts 1o the woild (Dorn et al,
1967 Beek, 1973; Seott and Causey, 1973; Franti and Kraus, 1974; Deck 1974, Becek,
1975 Heussner and Grant, 1978; Nassar and Mosicr 19805 Raugel et al., 1981,
Beran, 1982; Okoh, 1986; WHO, 1988). Responsible pet ownership has become an
increasing concern ol medical professionals and national, state and cominunity
officials (Sclby er al., 1979), This concern includes the enviromiental impact of
pet’s solid and iquid wastes and the more specific associated” with free-roaming or

stray animals in a community (Okob, 1986). Some officials argue that "irresponsible



pet owuers” is a major reason for pet overpopulation, free-roaming pets and
aswocialed community health problems (Djerassi, et «fi, 1973; Hommer, 1975;
Collins, 1976).

Precise information on the dog population and man-dog interrelations in
relation to rabies control in Camcroon are grossly lacking. However, dog
population studies based on guestionnaires only may lcad to a preponderance of
data concerning restricted and semi-restricted dogs with very little information on
freely-roaming or stray dogs (WHQ, 1988). |

Siuce ancient times, rabies has been described us 4 dog's discase. Plutarch,
Homer, Vergil, Ovid and other early writers made allusions 1o rabics. The code of
Hammurabi of the 231d century B.C. mentions the sprcad of rabics from dogs to
mait but it iy Aristotle (322 B.C.} who ebserved that “mad® dogs transmitted the
discase 10 other animals through a bite {Tierke), 1958). The Roman Pliny, the Elder
even recommended the livers of ‘mad’ dogs as a remedy for rabics (Parish, 1908).
Rabies has been and is still regarded in all parts of the world as one of the most
terrifying diseases known to man and as one of the discases causing the most
terrible death (Kaplan, 1977). The first outbreak of rabics in Africu was reported in
1893 in a dog imported from England at Port Clizabeth, South Alrica (Rollinson,
1956) and since then rabics outhbreaks have beeit reported in all African countries.
Despite significant scientific breakthroughs and advances in it prevention and
conitrol, rabies remains one of the mast dreadful and gruesomce of the hwman
commuiicable, infectious diseases (Acha and Arambulo, 1983). The problem of
human rabies in the countries of the tropics, Cameroon inclusive, is basically urban
in nature, where there is a close relationship between dogs and people (Acha and
Arambulo, 1984). The maintcnance of rabics constitutes cssentiafly a dog-to-dog,
dog-to-other domestic animals and dog-to-hunan being cycle, with human beings as

the dead end host (Acha and Arambulo, 1984).



World-wide, the dog is still considered the principal "vector” in transmitiing
rabics to man, irrespective of whether the reservoir hosts are wildlife or dogs
themselves (WHO, 1984a) and dogs have also been shown to be responsible for
more than 80% of bite wounds in those seeking antirabics treatment in Africa
{Turner, 1976). World-wide, caning rabics reservoirs are responsible for 99% of
human deaths due to rabies and for 90% of post-cxposure treatments (WHO, 1988).
Rabies has continued 1o plague the Cameroonian populace despite control cfforts
which consist essentially of the vaccipation of dogs and sometimes cats, the control
of stray dogs and also the antirabies treatment of exposed human beings.

The major objectives of this work are as follows: To:

1, estimate the population of owned dogs i lwo towns in
Cumeroosn.
2. categorise the population structure of owned dogs into age, sex

and brecd distributions.

3. stratify the distribution of owned dogs according to the

occupations of the dog owners.

4. mup out the major sources or origins of owned dogs, tic majos
reasons Tor owning dogs and the major factors that encourage
the straying of owned dogs (Le. feeding, degree of

conf{inement, socio-cultural patterns of the study arca).

3. cvaluate the knowledge and altitude of hoth dog owners and

rion-dog- owners about rabies, its control and prevention,



prevalence of rabies in both dogs and buman beings

analyse the
s with antirabics vaccination

in Cameroon and 1o compare thi
data of dogs so as L0 855ess the impact of such vaccinations on

the frequency and distribution of the discasc.



CHAPTER TWO

2.0 LITERATURE REVIEW

2.1 DOG POPULATION STUDIES

Data on dog abundance, ratio of owned versus unowned dogs and dog
population dynamics are all important for the plumting ol rabies control (Wandcler,

1984).
2.1.1 Dog Abundance

The abundance of dogs is related to different epidemioclogic situations, to
different culture areas, to different rural and urban habitats, and to diffcrent social
strata of human rural and urban populations (WHO, 1984a).

The number of owned dogs may be established by questionnaire surveys, or
from recards of licensing of dags (Schnurrenberger et al., 1961; Kelly, 1980; Rangel
et al., 1981) or during dog vaccination campaigns (Beran ef al., 1972).

Lstimates of dog densities can be obtained from techniques like total or direct

counts (WITO 1984a), estimates from rate of capture (Schemnitz, 1980; Davis and

Winstead, 1980) and estimates from recapturcs (Jolly, 1965; Caughicy, 1977).

Beck (1973) also employed several alternate methods in Baltimore for
estunating dog abundance and compared the numerical values derived for each as a
measure of validity,

Most of the published reports on dog populations consider only owned dogs
and their number is established by questionnhirc surveys or from licensing records
{(Wandeler, 1984). Dog abundance varies considerably from country to country and

within geographical regions, within countries as was found in Kaduna State, Nigeria



(Ezeakoli, et al., 1981). Generally, straying or loose pets are more common in low-
income high density areas in urban areas, while ownerless stray dogs are more
common in low human density areas (Beck, 1974; Harris, 1981).

Reliable estimates for dog populations are still rare (WilO, 1984a), but
generally, American and European countries report a dog-to-human ratio between
110 and 1:6 with the ratio of owned dogs to people usually higher in ruraf arcas of
a country (Schourrenberger et al.; 1961; Kelly, 1980; Rangel et af., 1981). In a

survey in Jos, Nigeria, a dog-to-human ratio of 1:4 was reporied (Okoh, 1986).

2.1.2 Habitat

Dogs inhabit a great variety of dilferent habitats depending on the
abundance, distribution and predictability of resources (shelter, food and water) for
dogs {(WHO, 1984a). On¢ complicating problem in habit analysis is the wide
variation in cultural practices even within the same city (WHQO, 1954a).

Daniels (1980) considered harsh climate and particolarly, cold, winter
weather and also extreme heat as factors that tend to make survival more difficuit
for dogs, hence lower free-roaming dog densitics.

The economic status and density of human population largely determine the
availability of sheiter in urban areas and sites offering complete cover including
vacant buildings and garapges, as well as those under construclion, and passages
{T'ox et wl.. 19735), Water availability in most arcas is not a limiting {actor exccpt in
arid habitats, while garbage from homes, at market places or at centralised dumps
i the major source of food for dogs in urban arcas as well as rural areas (WHO,

1984a).



2.1.3 Population Dynamics

Some of the vital statistics which determine the structure and turnover of a
dog population include age and sex ratios, natality and rearing success and survival
and mortality rates (Wandeler, 1984). Detailed procedures for collecting and

analysing carnivore population statistics have been described (Dixon, 1981).

A e By’ Age Ratios

Age ratios can provide important information regarding the population for
example, young-to-adult ratios are an indication of natality and productivity of the
population and the pattern of mortality (Downing, 1980). The mean age of
populations of owned and well-supervised dogs in the USA was approximately 4.5
years (Beck, 1973; Nassar and Mosier, 1980) and females were slightly older and
had a slightly longer life expectancy (Beck, 1973).

2132 Sex Ratios

According to Downing (1980), the data on sex ratios arc important in the
understanding and interpretation of other vital statistics that are frequently
expressed separately for each sex. Sex ratios are commonly cxpressed as the
number of males per 100 females (WIHO, 1984a). A sex ratio of 1:1 in adult dogs
was reported by Beran (1982) in a survey in the Central Philippines. Meanwhile
Okobh (1986) reported a ratio of 1:1.4 in a survey of owned dogs in Jos, Nigeria.

Heowever, in many other surveys on predominantly owned dogs, the sex ratio

gave a preponderance of males to females (WHO, 1984a).



2.1.3.3 Natality and Rearing Success

Young dogs become sexually mature at an age of 6 and 12 months and some
shortly after recaching adult size. Females usually reach puberty carlier than males,
smaller breeds earlier than large breeds, The distribution of oestrous cycles is even
throughout the year itn most breeds and intervals between oestrous cycles average
between 7 and 8 months. The average length of gestation is 63 days ranging from 59
to 68 days. The mean litter size is 7 but there is considerable variation with small
breeds having smaller litters than large breeds (McDonald, 1975; Jochle and
Andersen, 1977; Shille and Strabenfeldt, 1980). Very litile breeding success among
unowned dogs in urban areas in USA has been reported by Beck (1973) and Fox et
al. (1975), while reproduction among owned dogs in Manhattans and Kansas was

found to be very low (Nassar and Mosicr, 1980).

2.134 Mortality

Traffic accidents and a wide variety of different discases are the causes of

mortality (Becek, 1973).

2.1.4 Source of Dogs

Urban stray dog populations appear to be continuously "sceded” from owned,
home-fed populations through abandonment, release or escape (WO, 1984a). In
rural arcas in Alabama, Scott and Cavscy (1973) found that half free-roaming dogs
captured were owned-animals. According to Downing (1980), a survey in U.S.A.
showed that the sources of dogs include professional breeders, pet shops,
neighbours, or friends, stray, born in home, animal shelter, advertisement and

others. A survey in Jos, Nigeria, revealed that most of the owned-dogs (517%) were



adopted from abandoned dogs; and another important source of dogs was

neighbours (Okoh, 1986).
2.1.5 DogFeccding

Beck (1973, 1975) states that urban US.A. dogs {ind food at home, eat
garbage and receive handouts, According to him (Beck, 1973), and Daniels (1980),
the frequent occurrence of unsupervised dogs in alleys where there are garbage
containers and in parks at evenings indicates that they easily learn to find food in
the urbun environment. In & publication on dog ccology in the Central Philippines,
it is stated that owned dogs scavenged garbage, received icftover human food and
frequently ingested human facees (Beran, 1982). [n a similar survey in Tunisia, only
a small proportion of owned-dogs were chained up all the time and only these
animals were fed by their owners, while dogs permitted partial or total freedom had

to look for food, consisting of garbage, rodents and insects (WHO, 1984a).

2.1.6 Dog Functions

Rclatively short and incomplete accounts on the cultural and economic values
attribuied to dogs have been published with a few detailed accounts in Polynesia
{(Luomala, 1960) and in Alaska (Nelson, 1973). Frank {1905) cited close to 600
publications in her review of the role of the dog in African culturcs. The reason for
the association of people with dogs Is frequently not so obvious (Meggitt, 1965).
Dogs can be kept as pets and companions, (or hunting, as guard dogs, draught
anmimals, for food or for commercial buying and selling, ete. (WHO, 198da). D
ogs can also be rejected because they are unclean, because they bite or because
they are "vectors” of disease, pests or nuisances. In Jos, Nigeria, Okeh (1980)

reported that the most stated disadvantage of owning dogs was pet discasc followed
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by noise, odours and waste pollution nuisances. In different culiures, dogs are
regarded as supernatural or related to supernatural powers either as divine beings
or evil spirits (WHO, 19844). Dogs constantly clean up and permanently guard a
settlement, but other duties like hunting, pulling vehicles, etc. may be performed
only during relatively short periods (Meggitt, 1965). According to Okoh (1986}, the
chief reason for owning dogs in Jos was for protection or security of houses, hotels
and as shop guards,

Doygs are eaten by many ethnic groups and in many cultures in all continents
(WHO, 1984a). The ethnic distribution of ritwal killing and eating of dogs in Africa
has been described by Frank (1963) who has suspected that dog cating is originally
an agricultural trait of West Africans, However, no explanation is given for this
association. Luomala (1900) has also described the complicated relations in
Polynesia between dogs as food, as gifts and offerings and as other items of value.
Dogs eat refuse and human faeces and this is recognised as a cicaning function and
often estecmed. In some places, they are even left to clean and guard babics and
small children (Frank, 1965). A large proportion of the older breeds of dogs in
Eurasia and Africa were raised to guard livestock but other guarding functions in
premises and plantations have not yet been the focus of ethnogruphical studies
{WHO, 1984a). However, the attitude towards dogs vary froin ethnic group to
ethnic group (Frank 1965). Dogs are despised and mistreated by some African
cthnic groups, while in others, the dog is a venerated culture hero as ihe bringer of
firc or grain. In a few areas it is an offcnce to kill a dog (WIIHO, 1984a) and soine
muslims believe that djinns (ghosts) may take the shape of a dog and in such areas
unknown dogs are treated with respect or eontact with them is avoided (Zbinden,

1953).
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2.2  EPIDEMIOLOGY OF RABILS

Rabies, also known as Lyssa or hydrophobia, is an acute viral disease of the
nervous system affecting all warm-blooded animals. The discasc is characterised by
a progressive encephalopathy resulting in disturbances of consciousness, nervous

irritability, paralysis, coma and death (Lzcbuiro, et al., 1950).
2.2.1 The Virus

The rabies virus is one of the seventy-two viruses that belong to the
Rhabdovirus group. The Rhabdoviruses are bullet-shaped viruscs varying from
100-306 um in length and about 70 um in diameter (Brown and Crick, 1977). The
rabics particle contains a double helical ribonucleoprotein surrounded by a closely
associated matrix layer. These two structures form the nucleocapsid which is
enclosed in a lipid envelope from which spike projections protrude (Wiktor et al.,
1973). These spikes consist of glycoprotein G, and contain the specific antigen
responsible for the production of neuiralising antibody in the host animal (Wiktor
et al,, 1973), The spikes arce also mmportant in the attachinent of virons to
susceptible cells (Murphy, 1985).

The rabies virus does not exist free in the environment and is fragile, casily
inactivated by disinfectants like bichloride of mercury and strong acids and bases
(Kaplan and Koprowski, 1960). It retains its infectivity for several weeks at 25°C or

for several months at 4°C (Kaplan, 1977).
2.2.2  Variants of Rabics Virus

Based on the pattern of reactivity to a pancl of glvecoprotcin monoclonal

antibodies, distinet antigenic sites on the glycoprotein can be delincated (Lafon et



al., 1983). It seems that viruses isolated from the same host species within the s-ame
geographic arca arc likely to show identical patterns of cross-reactivity. For
cxample, three rabies variants with distinclive antigenic characteristics were
isolated in three immigrants in the United States and for each of the three isolates,
identical variants were found in specimens from rabid animals obtained from or
near the country in which the patient lived before immigrating to the United States
(Smith ef al,, 1991). Also studies with 41 rabies isofates from Nigeria (mostly of
canine origin), have identified seven variants which show diffcrent patterns of
cross-reactivity in their glycoprotein antigens (Okoh, 1986). This same study (Okoh,
1986), also showed that dog rabics viruses in Nigeria are not hotnogeneous even
within a geographical area because all of 5 isolates obtaincd {rom Bendel State
belonged to § different antigenic variants; in Plateau State, 3 dif{erent antigenic

variants were identified.

2.2.3 Susceptiblc Animals

All warm-blooded animals, even birds are susceptible to rabics (Haig, 1977),

but according to WHO Experis on the disease, not all animals are equally
susceptible (Kaplan, 1977). The most highly susceptible are foxcs, coyotes, jackals
and wolves, kanguroo rats, cotton rats and common field voles. The next most
susceptible group contains many species which arc important in maintaining
rescrvoirs of infcction in wildlife in many different parts of the world. Dogs are
only listed to be moderately susceptible but they are, without any doubt, the

animals most likely to spread the infection to human beings (Kaplan, 1977}.

. | |
2.2.4 Transmission o ' j

Exposurc to rabies oceurs when a person or an animal coines into physical

contact with saliva of d rabid animal or an environment containing live rabies virus

|
J
|
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(Hattwick and Gregg, 1975). Dogs are responsible for more than 807% of the bite
wounds in those sceking antirabies treatment in Africa (Turner, 1970} and 95% in
the Americas (Acha and Fernandes, 1976). The virus cannot penetrate intact skin
but even a lick by an infected animal can be dangerous if the skin is grazed or
damaged in some other way. Inhaling airborne virus into the nose and throat is the
rarcst recorded route of infection in man (Warrell, 1977). Corneal transplantation
has also been reported as a specialised route of infection in man (Bacr et al., 1982).
Post vaccinal rabies has also been reported by Warrell (1977). Exposure due to bite
depends on certain epidemiologic factors like presence of rabics in the arca; the
state of the biting animal - whether provoked or not; and whether the biting animal

was shedding rabies virus at the time of the bite or not { Ezcbuiro et al., 1980).

223, Incubation

In all warm-blooded animals, the length of the incubation period depends
mainly on the amount of virus that enters the body following bites or licking of
abraded surfaces (Haig, 1977).

However, other factors also have a marked influcnce. These are, the site of
bite or abrasion, the treatment given to the wounds, the strain of the virus and
possibly pregnancy and such undefinable factors as severe mental stress (Haig,
1977). Tn domestic animals, the incubation period gencrally ranges from 5 days to
15 months but usually between 2 weeks to 12 months (Haig, 1977), while in human
beings the period is more variable ranging from 9 days to many years (Warrell,

1977; Smiith et al., 1991).

2.2.6 Pathogencsis
Iollowing inoculation into the muscle, the virus can only be recovered from

the site for a bricl moment, usually not over 24 hours (Bacr, 1975; Murphy and
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Bauer, 1974). The virus enters an eclipse phase 3 hours after inoculation (Baer et
al., 1908). The initial replication occurs in striated muscle ¢clls at the sitc of
inoculation (Murphy et al., 1973) and this serves as an ampli{ying source of the
virus for assdult on exposed endings of peripheral nervous system and the motor
nerve endings deep in the muscles (Tignor and Smith, 1981). |

Entry of the rabics virus into nerve endings begins an infection phase in which
.ncurona] infection and centripetal passive movement of the virus within the axons
leads to invasion of the central nesvous system (Murphy, 1988). When the virus
enters the peripheral nerve, it moves passively towards the central nervous system
in the axoplasm at a speed of 0.02mm/sec (Ercegovac, 1976).

Once in the brain, the virus multiplies in the nerve cells in all parts of the
organ and infection of the cells of the fimbic system which is closely associated with
emotional behaviour is especially important (Kaplan, 1977).

Johnson (1971) pointed out that this is the adaptation which almost more thart
any other, is likely to drive the infected animal into {renzics of rage and so cause it
to attack and bite, and transfer the infection.

Dumb rabies and the terminal stage of furious rabies which result in
depression and coma are results of infection of the higher centres of the brain
(Murphy, 1985). Having multiplied in the brain cells, the virus then moves outwards
{centrifugally) lo the periphery once more, still via the nerves. The virus is thus
conveycd to practicaily every tissue and organ, in the body includiug, of course, the

salivary glands, and so finds its way into saliva (Kaplan, 1977).
220 Pathology |
At necropsy, grossly visible congestion of meningedl vessels of thie brain and

spinal cord are commonly seen (Dupont and Larle, 1965). Tissues revealing the

greatest degrec of pathological changes and from which rabies virus is most readily
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recovered include the substantial nigra, Ammon’s horn and the hippocampus major
(Fenje, 1968).

Negri bodies within affected neurons are the most characteristic, and indeed
are the only pathognomonic findings. These cytoplasmic inclusions are sharply
defined, spherical or oval eosinophilic Feulgen negative bodies (Matsumoto, 1963).

Negri bodies occur in about 75 to 907% of anirals which have died of rabies in
the field (Dupont and Earle, 1965). Large neurons of the hippocampus are the
favoured area for search of Negri bodies, although the midbrain, cerebellum,
various ganglia and motor nuclei have frequently been reported as important sites
of Negri bodies in some studies showing higher prevalence, than in the
hippocampus (Beran, 1981).,

In the brain, nerve cells in the grey matter are the most atfected site in the
spinal cord and histological lesions are most marked in the nerves and posterior
root ganglia corresponding to the sites of exposure. Subependymal and subcortical
demyelination may be observed (Perl, 1975).

Other histopathologic findings include a variable degree of cerebral oedema,
perivascular cuffing, neuronophagia and neuronal degeneration and these changes
arc usually sparse in relation to the extent of the terminal infection (Murphy, 1977).
[Tacmorrhagic disturbances of the gastrointestinal tract of dogs have been
described (Adeyanju and Addo, 1977). The virus is also readily isolated from the
salivary glands or saliva of carnivores 4 - 5 days prior to onset of clinical signs until

death (Lzebuiro er al., 1980).
2.2.8 Clinical Signs
Rabies is nsually described as taking two clinical forms; furious and dumb. In

the dog, the illness is ushered by a prodromal period with irritability, abnormal

sensations about the wound site and hyperaesthesia of the skin. Animals may claw
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and chew at the skin until it is dehaired and abraded (Beran, 1981). There is also a
change in the behaviour and the animal may develop hallucinations and may seek
seclusion and hide in dark places (claustrophobia). The animal then goes into either
furious or dumb rabies (Ezebuiro erf al., 1980).

The furious rabid dog is a serious community hazard. There is dilatation of
the pupils and a non-focusing stare fox-like squint, strabismus and mucopurulent
Jacrimal discharges. There is also a change in voice due to laryngeal paralysis
(Ezbuiro et al., 1980).

Intense conjunctival secretions and salivation with head characteristically held
at a downward angle causing drooling or frothing of tenacious saliva could often be
noticed. Frothing at the mouth and the holding of the tail tightly between the rear
legs have been described as characteristics of canine rabies through the ages
(Beran, 1981) as the clinical disease becomes apparent.

Rabid dogs characteristically develop a threatened or aggressive pattern of
behaviour. There may be alertless, loss of natural timidity, aberrant sexual
behaviour and aggressiveness (Johnson, 1971).

Snapping at or attacking people or other animals which scem threatening,
biting cages or buildings after being confined, or aggressively secking to attack real
or even imaginary objects within range are characteristic. During the attacks, the
animal apparcntly feels no pain and may lacerate their mouths or knock out their
teeth in the frenzy, Animals may wander and may attack a large number of people
and or animals (Beran, 1981). In spite of these bebavioural aberrations, most dogs
continue to recognise their owners and Lo respond in a guieting way to their voices
(Kaplan, 1977).

As the clinical discase progresses, there is a development of increased muscle
tone and difficulty in swallowing owing to painful and spasmodic contractions of
the muscles of deglutition when fluid comes in contact with the Tace. Often, the

mere sight of liquids will induce such contractions; hence the common name
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"hydropliobia” or "fear of water”, This, of course, does not seem 10 develop in all
cases of rabies (Baer et al., 1977),

If the dog is presented late in the course of the disease, the clinician may fail
10 recognise any ncurological disorder and may thercfore, suspect renal diseasc,
toxacpa, of circulatory collapse ete. {Minor, 1977).

The paralytic or dumb rabid dog appcars to be poisoncd and these signs may
develop following the early signs of the disease or may follow the furious stage.
Paralysis commonly begins in the head and neck, then onc or both hind legs causing
the animal to sway or fall (Beran, 1981). There is incoardination followed by
ascending paralysis. The paralysis of the jaws results in its hanging open and thick
saliva Jrools from it {Pcace and Hopes, 1970) and the animal is unable to swallow
food and water even if it tries to cat (Beran, 1981). The alfected dog falls;
ultimatcly becomes comatose, and death ensucs, usually from respiratory failure

(Beran, 1981).
229 Diagnosis

For many years, the diagnosis of rabies during life was a clinical one,
depending on the skill and knowledge of the physician or veterinary surgeon
(Kapian, 1977).

The diagnostic procedures conventionally used in the diagnosis of rabies
inciudc histopathology, animal inoculation, fluorescent antibody 1est (TAT), serum
neutralisation (SN) and complement fixation tests (CFT). (Ezebuiro er al., 1980)

FAT is onc of the hest single tests available {or rapid diagnosis of rabies
(WIHIO, 1984h). Frequently the FAT is positive when Negri body examination is
unsuceessful and when mouse inoculation is n'cgativc (Lzebuiro ef af., 1980). ‘

Howevcer, this iechmigue has sometimes given risleading results when ncwly}

introduced into a faboratory, so it should be run in paraile] with mouse inoculation
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tests for at least one year in non-experienced laboratories before proficiency can be
assured (Wachendorfer ef al., 1984).

After death, the diagnosis could be confirmed by microscopic examination of
the brain. Negri bodics, when found are specific indicators of infcetion by rabies
virus, but cases occur in which they are very few or even not found at all (Kaplan,
1977). |

Fluorescent-positive, mouse-negative specimens can occasionally be expected,
especially in decomposed material (Wachendorfer, 1966), since FAT deiccts
inactivated as well as live antigen. In this respect, fluorescence tests are more
sensitive thamn tests in mice (Dean and Abelseth, 1973).

The mouse inoculation test (MIT) is still one of the most useful tests in the
diagnosis of the disease and is recommended whenever liumans have been exposed
1o suspect animals and FAT is negative (Wachendorfer, 1983).

Since mouse inoculation is time-consuming and cxpensive, other technigues
have been developed. One of them uses mouse neuroblastoma cells grown on
LabTek § chamber slides on which the virus is inoculated and then subjécted 10
direct FAT after incubation at 37°C for 20 hours {Perrin, et al., 1950). Perrin et al.,
(1986) have also developed a sandwich enzyme linked immunosorbent assay
(ELISA} called rapid rabies enzyme immunodiagnosis {RREID) for the detection
of rabies antigen in fresh brain suspensions, The test is 977 in agrecment with FAT
and can be read with the naked eye. The rapid fluorescent focus inhibition test
(RI'FIT) (Smith et al., 1973) employs BHK-21 cells in LabTek 8 chamber slides amd
the presence of virus is detected by direct FAT, ‘

Due to common nucleocapsid antigen, rabies-rclated viruses can not be
diflcrentiated from actual rabies virus using FA test. Differcntiation of rabies
related virus is possible using monoclonal ‘antibodies due to variations in the

composilion of the glycoproteins and nuclcocapsid protcing (Wachendorfer, 1983). i

|
|
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Rabies rclated viruses have been detected by FAT duc to a decreased
intensity of fluorescence when stained with rabics conjugate (WHO, 1984b).

Adcquate methods for making antemortem confirmalion of rabies in animals
and man are not available. The corneal test (Schneider, 1969) in which impressions
are made of the cornea of the living suspeet and examined by FAT can serve as a
uschul 100l in this respect. Howcver, it has not been completely evaluated bat
shiould be considered where diagnosts of a clinical case is necessary, while keeping

i mind that a negative result does not rule out rabies (I.zebuiro et af., 1980},

2.2.10 Treatment

The first elearly documented cases of recovery from a naturally acquired case
of human rabies was reported by Hattwick et al. (1972) and this was the case of a
six-year-old boy bitten by a rabid bat in October, 1970. A few instances of recovery
have been recorded with the use of modern means of symptomatic treatment and
intensive care which includes support of respiratory and circulatory {unctions and
electrolyte balance, rehydration, administration of neuroleptic and anticonvuisive
drugs, etc., (WHO, 1984b}. Guidelines for post-exposure treatincnt of rabies are

given by WIHO experi commitice on Rabics (WITO, 1984b). |

2.2.11 Prognosis

Human rabies has about 100%% case fatality rate. There arc only few well
documented cases of recovery from rabies in humans. Tlowevcer, reported survival
of a natvral case of clinical rabies suggests that aggressive supportive therapy may
occasionally be life - saving (Hattwick et a/., 1972). Tt iy widely believed that the
development of symptoms of rabics is & prelude to inevituble death but this view is

[
!

|
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increasingly being questioned. There is now acceptable evidence that at least in
some animals recovery from rabies may not be an exceptionally rare event.

Also, experimental work in animals has shown clearly that some infections
may be abortive and some of these may be followed by immunity (Kaplan, 1977).

The question of latency and abortive rabics especially the sccretion of rabies
virus by dogs that appear healthy has been raised from time (o time. As a rule,
rabies in dogs is always considered a fatal disease but it is now kinown that dogs can
survive an experimental rabies infection with or without sequelac (WO, 1984a)
and such dogs are subsequently shown to be immune (Nilsson, 1970; Fedaku et al.,
1982).

In Nigeria, antibodies against Mokola virus were found in a bat and bird
(Rucgscgger er af,, 1961; Kemp ef al., 1972; Bells, 1975). The conclusions generally
rcached from these findings are that rabies is not necessarily fatal to man and
animals, that there are sub-clinical infections probably duc to attcnuated strains of
rabies virus (Reugsegger ef al., 1961) or as yet unidentified related viruses (Shope

et al., 1970),
2.2.12 Cpidemiology of Rabics

Rabies presents as a distinct problem in different parts of the world with a
minimised risk to human beings in the more affluent societies of the industrialised
nations while it causes numerous human deaths and unmeasurable human anguish
and suffering in the less industrialised societies which comprise the poor developing
nations (Acha and Arambulo, 1984). The pattern and occurrence of rabies in
animals in the tropics is the reverse of that in most temperate countries where the
risk of human rabies from dog bites has been ;ignificumly reduced, if not altogether
climninated (Acha and Arambulo, 1984). As an example, 97.53% ol rabies cases in

animals in Tropical Amcrica were reported in dogs, cals and other domestic
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animals, while 81.3% of such cases in Temperate America were in wildlife species
(i.c. skunks, bats, foxes, raccoons) (Acha, 1981).

Members of the order Chiroptera, particularly inscctivorous bats in the
United States and vampire bats in Central and South Amecrica have served as
"vectors” of rabies in man and animals and have been experimentally shown to be
capable of secreting the virus for prolonged periods (Ezebuiro et al., 1980). In the
United States of America, skunks, bats, raccoons are the main wildlife species
responsible for the persistence of wildlife rabies and in 1979 they accounted for
84.07% of wildlife rabies (WHO, 1984a). In the Asian continent dog rabies
accounted for between 79 - 98% of all reported cases in India and the Philippines
during the 1973 WITO world survey of rabies (WHO, 1973) and for between 92.2 to
99.5% for T years in Thailand (1975-81) and 2 years in Vietnam (1977 and 1979)
(WHO, 1984a). However, there was a wide variation in the distribution of animal
rabics in the different, then Republics of USSR, In some parts, urban or dog rabies
persisted, elsewhere many cases were reported in cattle and wildlite (WHO, 1973).
In South east Asia, some 9,000 cases of animal rabies were reporied from Thailand
and Indonesia in 1980 and 99% of these cases were in dogs (Bahnemann, 1981).
According to the 1986/87 WHO world survey of rabies, the trend of rabies was
stable in Asian countries although an increase was reported in Indonesia, Nepal,
Saudi Arabia, Syria and a decrcase in Iran, Trag, Sri Lanka and Thailand (WHO,
1989a). In the same survey, the incidence of rabies was reported to be decreasing in
Brazil, Colombia, Costa Rica, Peru and Surinam and increasing in Ecuador, El
Salvador, Guatemala, Haiti and Nicaragua, The trend was stable in the rest of the
American countries (WHO, 198%a). In the tropics, rabics occurs in two
cpidemiologic forms: 1: urban rabies, with the dog as the principal reservoir and
transimitter, and 2: sylvatic rabies reported in various species ol wildlife (Acha and
Arambulo, 1954). Lzebuiro et al., (1980) considercd these two patierns important

because they differ in their potential hazard to humans and also i the tendency for
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unilateral transmission from wildlife to domestic animals but rarcly from domecstic
animals to wildlifc. Apart from the wildlifc reservoirs, there is evidence that 4
carrier statc of rabies cxists in dogs and healthy dogs have beei shown to secrete
rabies virus in saliva for 19 months and over (Fedaku, 1972, 1975), while the
presence of antibodics apgainst rabtes have been reported in unvaccinated dogs
(Ogunkoya ef al,, 1990).

A total of 72,960 rabies cases, comprising 52,478 cases in animals and 20,482
in human beings were reported from the whole world in 1981 (WO, 1981). Of the
total known animal rabies cases in the world, 47.17% occurred in the tropics with
96% of cases in dogs in urban arcas, while 99.9% of the total estimated and
reported human deaths from rabies were also in the tropics. About 89.57% of post-
exposure Lreatient (523,592) cascs were still in the tropics (Aclia and Arambulo,
1984). Acha {1981) reported that rabies was a human and animal healith problem in
almost all tropical America where an average of 300 persons dicd of the discase
and approximately 300,000 persons received post-exposure vaccination annually.

In Europe, wildlife rabies is a problem in many Western Curopean countries
except Scandinavian countries which are free. Foxes are the mwost important
wildlifc in the cpidemiology of rabics in Europe. Tor cxample, about 25% of
people who dicd from rabies between 1966 to 1973 were bitten by foxes (Kauker,
1975). The red fox also accounted for 74.1% of all the rccorded rabies cases in
Lurope between 1977 and 1981 (WIHO, 1984a). Within the sume period (1977 -
1981), wildlife rabies predominaled rabies in other amimals and man with the dog
and huiman rabics accounting for only 7.4% aond 0.1% respectively (WHQ, 1984a).
Thic incidence of the discase was highest in the, then I'ederal Republic of Germany,
followed by Austria, Trance, Democratic Republic of Germany, Hungary,
Switzerland ele. (WIHQ, 1953a). ) ;'

According 10 the WHO world survey of rahies in 1980/87 the trend or

incidence of the discase in Lurope was decrcasing o the ederal Republic of
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Germany and Greece and increasing in Czechoslovakia, Democratic Republic of
Germany, Hungary, the Netherlands, Poland and Yugoslavia, while it was stable in
all other European countries (WHO, 1989a).

Between 1970 and 1980, a total of 258,464 rabies cases, comprising 197,754
cases (70.5%) in dogs, 38,132 (14.8%) in farm animals, 10,597 (4.1%0) in cats, 3,975
(1.57%7:) i wildlife, 2,765 (1.17) in human beings and the rest (2.0%7) in unspecificd
animal species were reported in Latin America. Canada and U.S.A. reported a total
of 62,132 cases of which 76.5% were in wildlife, 14.67 in farm animals, 4.9% in
dogs, 4.0% in cats, and 0,17% in human beings and unspecified animal species each
within the same period (WHO, 1984a).

During the 1986/87 WHO world survey of rabies, out of a total of 57,928
rabics cases reported, 56,716 (97.9%) were in animals and 1,212 (2.1%) in human
beings (WHO, 1989a). In the same year (1986/87), 4,479,712 persons were treated
for exposure 10 suspected rabid dogs (419,585), cats (25,502), other domestic
animals (19,630) and wildlife (14,935) (WHO, 1989%a). Catile, goats, pigs, horses and
watcr buffaloes (Arambulo, ef al., 1972) were among the domestic animals in which
rabies also occurred.

A total of 500 cases of rabies in domestic livestock other than cattle were
reported between 1979 and 1980 in Latin America (Acha and Arambulo, 1984).

Generally, wildlife rabies appeared to be more serious in the temperate,
industrialised countrics of Lurope and America (WHO, 1973): although the scope
and sigaificance of wildlile rabies is not yet clear in many paits of thic tropics except
the vampire bat rabies in Central and South Amcrica and Mongoose rabies in
Cuba, Grenada, Puerto-Rico, Dominican Republic and the ULS. vagin island (Acha
1981).

Children account for the largest percentage of human rabies cases and those
inthe | - 14 year age group, constitute a high vulnerable group to rabies (Acha and

Arambulo, 1954).
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- 2213, Epidemiology of Rabics in Africa

Since the first outbreak of rabies was reported in Port LElizabeth, South
Africa, in & dog imported from England in 1893, numerous outbreaks of the discase
have been reported from different parts of the continent (Rollinson, 1956). Several
workers have, now and then for more than {orty years revicwed the rabies sitwation
in Africa. Such workers include Hudson (1944), Owoludun (1909), Benerjee and
Elegbe (1970), etc. and all of them noted an increase in the incidence of the disease
in Africa (Magembe, 1984).

In Africa, dogs are well known 10 be responsible for the dissemination and
persistence of rabics in North, East, West and Central African regions. South of the
conlinent, i.e. South Africa, Namibia and Zimbabwe, the sitvation is different and
wildlife aniinals (Felidae, Yellow mongoose and jackals) play an himportant rote in
the epidemiology of rabies, being apparently chief "vectors” of the disease in
circumscript areas. In this case, the dog is considered cither to represent the
"vector” or victim of wildlifc rabics (WHO, 1984a). The dog accounts for over 80%

of animal rabies in those African countries where dog rabics is predominant

{Boulger and Hardy, 1960; Fagbumi er af., 1981; Addy, 1984; Sioigok and Karama,'

1984; Magembe, 1984; Mariam, 1984). Between 1980 and 1957, a otal of 2,086
Jaboratory confirmed rabics cases were reported in domestic anials with 1,486
(71.29¢) from dogs, 119 (5.7%) from cats, 443 (21.2%) from ruininants, 35 (1.78%%)
in eyuines and 3 (0.1%) in other domestic animals. Thunan rabics cases reported
within the same period amounted to 306, while a wotal of 64,103 persons received
post-cxposure (reatment due to exposure from dogs (51,028 = 8§0.57%), cats (4,940 =
1.7}, other domestic animals (6,439 =~ 10.0°4) , fox {1 — 0L0D%%) and other wild
animals (1,005 — 1.7%) (WHQO. 19844). The trend of rabies in Altica was said to be
increasing in Burkina Fasp, Ethiopia, Ghana, South Africa and Tanzania, with

decreasing reports from Funista and Zimbabwe and stable o all other African
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countrics. The foci of the disease was evenly distributed within cach territory in all
African countries that had rabies except Burkina Faso where rabics was limited 1o
certain arcas (WHO, 1989a). Libya and Mauritius were declared rabies-free
between 1986 and 1987 (WHO, 1989a), while the disease was endemic in the rest of
the continent. A high incidence of rabies had earlier been reported in West African
countries by several workers including Ezcokoli and Schnurrcuberger (1977),
Umoh and Belino (1979), Fagbami et al., (1981) and Addy (1984). Hyenas play a
major role in behaving as an active or passive carricr of rabies in Ethiopia
(Mariam, 1984), while in Zambia canine rabies is tied up with wildlife rabies. The
two cycles of urban and peri urban canine rabies and wildlife rabies overlap with
the wildlife rabies maintaining a higher prevalence than periurban canine rabies
(Zyambo et al., 1984). Rabid jackals infect dogs and other domestic animal species,
disseminate rabies over wide arcas and may, under certain conditions provide a
reservoir of infection in Zimbabwe (Foggin, 1984). Kudu antclopes (Tragelaphus
strepsiceros) have also been shown to have rabies and unlike caule and deer, kudu
rabies 18 apparently not a dead end infection and the discase can be spread
horizontally among kudu and also between kudu and cattle through direct
transmucosal transmission (Barnard and Hasscl, 1981). Addy (1984) reported the
incidence of rabies to be at its peak in the months of July, September, November
and January in Ghana, while Tomori and David-West (1984) reported more rabies
outbreaks or cases in the dry scason months of October to March in Nigeria.
However, more cases were reported in the hot season (March to August) than in
the cold season in Tunisia (Chadli and Benlasfar, 1984). The incidence of human
deaths due to rabies was related o that of the discase in domestic animals in many
African countries  like  Nigeria, Ghana, Morocco  ete.  (Ezcokoli  and
Schnurrenberger, 1977; Umoh and Belino, 1979; Fagbami et al., 1981; Tomori and
David-West, 1984: Addy, 1984; Bakkali, 1984). Children less than 15 years old form

the bulk of those exposed in many, if not afl African countries (Boulger and Hardy,
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1960; Fagbami et al, 1981; Belcher et al, 1976; Ayalew, 1984; Chadli and
Benlasfar, 1984; Bakkali, 1984). Male patients account for majority of reported
rabics cases in Nigeria (Fagbami et al,, 1981), Morocco (Bakkali, 1984), Tunisia
(Chadli and Benlastar, 1984).

Between 1904 and 67, Cameroon reported (50 animal rabics cases, 148 of
which were from dogs and 2 from cats, while 9 human rabics cases were reported
within the sarne period (WHO, 1984u). In 1987, out of 126 cases of Laboratory
confirmed rabics in Cameroon, 124 were from dogs and 2 {rom ruminants and in
the samic year, 1,574 persons were treated for exposure to suspected rabid dogs
(1,527) and cats {47) (WHO, 1989a). Again, 11 cases of laboratory confirmed
rabies, all in dogs were reported in Cameroon in 1988 and in the same year, 1,295

persons were treated for exposure o suspected rabid dogs (1,253) and cats (42)

(WHO 1991b). o]

2.2.14 Rabies-related viruscs

Scven rabies-related viruses have been isolated in Alrica and four of these
viruses (Lagos bat, Mokola, Kotoukan and Nigerian horse virus) have been isolaiced
in Nigeria (Beran, 1981, WIQO, 1984a). |

The Lagos bat virus was originally isolated from the pooled brains of fruit |
bats (Lidolon hetvum) shot in Lagos Island, Nigeria, in 19506 (Boulger and

Potterficld, 1958). |

Though pathogenic for mice, dogs and monkeys, Lagos bat virus is not known
to cause human discasc. [
The Mokola viras was first isolated from shrews trapped in thadan, Nigeris in
1968 (Shopc ef al., 1970) and has also been isolated from shrews in Cameroon (Le
Gonidecet al., 1978) and from cats and a dog in Zimbabwe (Toggin, 1983). '

i
|
|
|

i
i
i

|
[
|
|
I
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Kemp et al, (1972) have shown that the shrew can transmit Mokola virus to other
animals. Mokola virus has been isolated from two patients with central nervous
system infection, the first with aseptic meningitis (Familusi and Moore, 1972) and
the second i latal case of encephalomyelitis (Familusi et of., 1972),

1 Listopathologic sections of the brain of human beings infecied with Mokola
virus as well as the brains of experimentally infected monkeys amd dogs also show
inclusion bodics similar 10 Negri bodies (Familusi ef al., 1972). This, therefore,
means that Taboratory examination for Negri bodies in suspect rabics cases should
be interpreted with caution though one way to distinguish between the two viruses
is that the incubation period of unadapied streel rabies virus in suckling mice (10 -
21 days) is longer than that of Mokola virus (about 4 days) (Tomori and David-
West, 1984). The kotonkan virus was isolated (rom culiciodes in Nigeria in 1970
{Shopc et al., 197D). Other rabies-related viruses have been isolated in other parts
of Africa for example, Obodbiang virus was isolated from pools of Mansonia
uniformis mosquitoes in 1963 (Shope et al., 1970) and Duvenhage virus discovered
in South Africa in 1970 in the brain of a man who died apparently from rabies after
being bitten by a bat (Meredith er ai., 1971). The kotonkan and Obodhiang viruses
arc the two arthroped borne rhabdoviruscs. An atypical rabics virus strain also
¢xists in Ethiopia in which rabid dogs do not show the significant clinical symptoms
(Fedaku et af., 1982). The Lagos bat, Mokola and Duvenhage viruses have been
placed in the same group of the genus Lyssavirus of the family Rhabdoviridac

(Shope ¢r al., 1970). |

2.2.15 Rabics Control

Rabics has survived over 500 years inspite of concerted clforts 1o control it
(Okol, 1980). The control and prevention stratcgics ol rabics in huiman beings,

fivestock and other non-reservoir (dead end} hosts are based on breaking the cycles



of transmission in reservoir hosts and secondly on protection of these alternate
hiosts from exposure or infection (Beran, 1981).

According to WHO (1984a), control measures should be applied to canine
rabies irvespective of the presence or absence of rabies reservoir in wildlife. The
basic principles of the control of animal rabies as recommended by World Ilealth
Organization (WIIO) Expert Committee on Rabies include elimivation of siray
dogs, canine vaccination and control of wildlife (WITO, 1982; WIIO, 1984a}. In
addition, the Committee also recommended the following specific control measures

in areas affected with rabies:~

registration, licensing and taxation of dogs

clitnination of stray dogs.

restraining of dogs while the control campaign is undcrway

vaccination of dogs frec of charge,

. provision of adequate facilities for diagnosis.

reduction of wildtife species where these are a reservoir of the
discase and

7. a continual and energetic publicity campaign,

TTowever, it is very difficult to implement these basic principles and specific
measures in most countries and this is largely responsible lor the continued
occurrence of rabies in these countiries {( Ezebuiro er al., 1980). Rabies control
progsammes must be based on a knowledge of the epidemiology of the disease in
specific countries (Beran, 1970),

The high proportion of free-roaming and poorly supervised dogs is one of the
major obstacles to canine rabies control and this often makes vaccination
programimes suffer due to inadequate coverage so that the discase incidence

decreases but can oot be completely eliminated (WITO, 1989). !
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There have been many types of antirabies vaccines produced since the
original vaccine was developed from the spinal cord of experimentally infected
rabbits by Pasteur (Bunn, 1984).

The first vaccine for dogs was developed by Unicnio and Doi (1921} using
phenolised rabbit brain,

Koprowski and Cox (1948) developed a modified live virus rabies vaccine of
chick embryo origin and such vaceines were shown to produce immunity for at least
3 years (Tierkel et al., 1959).

Rabies vaccines for dogs have cycled from inactivated nervous tissue origin
(NTO) vaccines to modified five virus (MLV) vaccines and now back to inactivated
vaccines but primarily of tissue culture origin (TCO) (Bunn, 19584). The vaccines
that arc available today for use in dogs can be divided into 3 groups; the modified
live virus (MLV) vaccine; the inactivated nervous Tissues Origin (NTO) vaccines
and the inactivated cell culture origin (CCO) vaccines (Bunn, 1954).

The availability of vaccines in each group varies from one country to another
depending on whether the vaccines are produced locally or are imported (Bunn,
1984).

Attempts to control canine rabies in Nigeria have been directed towards
controlling the discase in dogs and cats (Fagbami et al., 1981) by stray dog control
and by vaccination with modified Jive virus (MLV) chick embryo origin vaccine
(LLP and HEP). The Flury Strain of the vaccine is manufactured domestically by
the National Veterinary Research Institute (NVRI) Vom.

A total of 108,360,216 animal vaccines were domestically produced between
1986 and 1989 in all those countries in the world engaged in domestic vaccine
production for animal use. Also a total of 6,791,925 doses of animal vaccines were
imported by countries that did not manulacture vaccines locally and also by
countrics that also manufactured animal vaccines for rabies, Some countries rebied

solely on the importation of animal vaccines for rabies (WITO, 1958%). A total of
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b

30,059,956 doses of | human rabies vaccines were produced locally in various
countrics, while 1,412,560 doses were imported by different countries {(WHO,
1989}

The immunogenicity of modified live virus (MLV) vaccines is enhanced if the
vaccines are given intramuscularly (IM) instead of subcutancously (SC) (Johnson ef
al., 1957, Brown et al., 1973) but for salety rcasons the site should be confined to
the muscles of the thigh (Cabasso, 1902). The National Association of State Public
Health Veterinarians of the United States as well as other parts of the world,
recommend that all vaccines should be administered at 3 months of age and again 1
year later (The National Association of State Public Health Veterinarians, 1978).

Cases of rabies in vaccinated dogs have been reported for low-egg-passage
(LEP) Flury strain vaccine in many countrics including USA (Cabasso, 1962;
Kappus, 1976; Constantine et af., 1978), France (Rembinger, 1959, Blancou etl al,
1983), Zimbabwe (Lawrence, 1956), Kenya (Minor, 1977), South Africa (Barnard
et al., 1977), Tunisia (Haddad et al., 1985}, Nigeria (Okoh, 1982; Okoh, 1983;
Bobadc et al., 1981; Oboegbulum ef al., 1987). A possibility exists that the vaccine
failures in Nigeria could be due to rabies-related viruses (Umoh er o/, 1984.)

Sinee routine rabics vaccines do not protect against the rabies-related viruses
(Shope and Tignor, 1972; Foggin, 1982; Crick, 1983}, their existence in the canine
population in Nigeria, Cameroon, Central African Republic, Zimbabwe and South
Africa could hamper the rabies control effort. A vaccination lailure rate of 2.5
cases per 10,000 doses of antirabies vaccine (ARV) has been reported in the former
Anambra State, Nigeria (Oboegbulum ef al., 1987).

Stnce 1972, WHO bhas been co-ordinating rescarch on the immunization
of wiidlifc against rabics. |

In recent years, attempts have been made to reduce the dog and wild animal
population in the hope that this would break the chain of natural transmission of

rabies but experience bas shown that this does not work., Lven the killing of animals

f
.!
|
|
|
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on the scale required to control rabies is no longer tolerable in modern society
hence the only technique available today for control of rabies in those animals that
remain out of physical reach is oral rabies vaccination (ORV) (WI10O, 1989b).

Inimunization with inactivated vaccine by oral or enteric route has so far not
given applicable results but trials with oral and enteric live virus vaccines have
clearly shown that a number of strains are highly effective when applied directly on
the tongue and buccal mucosa or when ingested with appropriate bait (WHO,
1984b).

Many modified live virus vaccines have been used in attcimipts to immunize
foxes orally and these include CVS and HEP Flury which are not effective at high
concentrations of virus. One strain which has consistently been shown to be an
cffective immunogen is SAD strain or its derivatives (Debbic et al., 1972 Steck et
al., 1982), The first field trial with SAD was carried out in Switzerland, beginning in
1978 and its use has since then resulted in the virtual elimination of rabies from that
country. So far, about 1,000,000 baits have been distributed in this country (WHO,
1989b)

A SAD derivative called SADBI19 has also been used in the former Federal
Republic of Germany since 1983 and has resulted in a 607 reduction of fox rabies
in that country without any case of vaccine induced rabics in approximately 10,000
rabid animals examined after the placement of over 8000,000 baits in nine
Luropcan countries (WO, 1989b).

Recombinant vaccines have also been tried as candidate vaccines for oral
immunization of carnivores. The Human adenovirus 5 rabies recombinant
(HTAJSRG) has been tested orally in wildlife animal species, mainly skunks but also
foxes and raccoons have produced seroconversions that resisted chalienge in these
animals. Others arc the vaccinia-rabies recombinant (VRG), SAGI and ERA

strains used in dogs (WHO, 1991).



Five different types of baits are being used in Curope:

(1)
2)

3

(4)
(3)

However, the WHO recommendation thal "no live vaccine be used for any

wildlife species kept as pets or in zoos or extiibitions” still stands (WHO, 1980,

WO, 1982).

Chicken heads in Switzeriand,

Turbingen fox bait in France, Naly, Austria, Yugoslavia and
Czechoslovakia,

The fishmeal polymer (FMP) bait from Mericux used in
limited arcas in France and Belgium,

"virbac” bait in France and

The Fast German bait (WHOQ, 1990),

32
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CHAPTER TIIREE

3.0 MATERIALS AND METIHODS

3.1 STUDY ARTA
3.1.1. Bamcnda

For dog population studies, two towns Bamenda and Wum were sclected.
Bamenda town is found in Mezam Division in the North West Province where it
scrves as the Divisional as well s the Proviacial headquarters. It covers a total
surface area of 1,108 sguare kilometers and according to the sccond census of
Cameroon in 1987, the population of the town was 110,000 with an annual growth
rate estimated at 2.74%.

The population of the town in 1991 was, therefore, put at 122,560 with an
estimated annual growth rate of 2.74% of 1987 census. The town is bounded on the
West by Mbengwi and Bali, 10 the north by Bafut, 1o the cast by Bambut and to the
South by Akum and Santa. The town as well as the whole province lies in the high
platcau and there are two distinct seasons: the dry and rainy seasons with the rainy
scason lasting for about seven months, while the dry season lasts for about live
months from the beginning of November to the middle of March. The natural
vegelation is predominantly savanna, that is, the tropical grassiand. Christianity and
Istam are the forms of religion practised in the town although non-believers or
pagans also exist in the provinee as a whole.

The Provinciat Delegation af the Ministry of Livestock Fistieries and Animal
ludustiies, scctor unit of Mczam Division, Subsector unit of Bamenda Central,
vetcrinary clinie, OPY (Veterinary Pharmaccutical Oflice), cle, all make up the

velerinary infrastructure in Bamenda, : [
|

]
|
|
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3.1.2Wum

Located in Mcnchum division, Wum central is a cluster of villages including
Aghem, Weh, Bu, Befang, Mmen with Aghem at the centre and usually referred to
as Wum town. Wum town is the headquarters of Meachum division which is also
found in the North West province,

Wum central covers a total surfuce area of 4,489 square kilometers, Wum
town has a population of 27,489 inhabitants. 1lowever, the figure for surface arca is
for the whole of Wum central since the exact surface arca of Wum town could not
be obtained ut the time of this study.

The vegetation, relief structure, climate, religion of Wum town arc similar to
that deseribed for Bamenda. The major occupation of Wumi is subsistence -
agriculture and veterinury facilities include a sector unit for the Division, a

subsector unit for the sabdivision and a veterinary treatment cenire (clinic).

3.1.3CAMEROON

Generally, the Republic of Cameroon lies between longitudes 87 and 16° East
of Greenwich and latitudes 2° and 13° North of the equator. It is bounded on the
West by the Tederal Republic of Nigeria, to the cast by the Central African
Republic and Chad and 1o the South by Conge Republic, Gabon and Eguatorial
Guinca. The couniry covers a total surface area of 475,442 squarc kilometers and
according to the second census of Cameroon/UNFPA" (United Nations Fund for
Population Activities), the population of Cameroon in 1987 was 10,493,055; with an
annual growth rate estimated at 2.9% . The population of the country is, therefose,
estimated at 12,100,000 in 1992 based on the estimated annual) growth rate of 1947.

The urbiar popalution is estimated (o represent 37.87., wiile the remaining 62.27
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live in the rural areas. Almost 807 of the population is cngaged in agricultural
activities which are extremiely varied, Administratively, Camcroon is divided into
10 provinces, viz:- Adamawa, Cenire, East, Far North, Littoral, North, North-West,
South, South-West and West. Each province is composed of divisions, There are
two distinct seasons in the country and these are the dry and rainy seasons with
most of the rainfall occurring between April and October. Two major forms of
religion are practised in Cameroon and these are Christianity and Islam although
paganism also exists in some minority sectors. The vetcrinary infrastructure in the
country is such that there is a Ministry of Livestock, Fisherics and Animal
Industries (MINEPIA) in Yaounde (capital of Cameroon), while cach Province has

a Provincial Delegation of the Ministry and each Division has a scctor unit.
*UNFPA = {(United Nations Fund for Population Activities),
3.2 DOG POPULATION STUDIES

3.2.1 Source of data

The information given on dog population studies is based on data collected {rom

Bainenda and Wum towns, both in the North-west province of Camicroon,
3.2.2 Dala Colection

The dog population studies were carricd out through guestionnaire surveys. The
questionnaire used was a modification of the WHO Guidelines for dog rabies
control (WHQ, 1983a). Two surveys were carried out: one in May, 1991 in

Barsenda aud the other in Juite, 1992 in Wum,
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Touscholds were selected from all the quariers and streets of cach town and
the questionnaires distributed to these houselolds. At the beginning of each survey,
some interviewers were recruited and educated on the content of the questionnaire
as well as on how to administer and complete it, Literate houscholds completed
their questionnaires, while questionnaires for iiliterate houscholds were completed
on the spot through interview of the houschold members by the interviewers, A
lotal of 214 questivnnaires were completed in Bamenda and 234 in Wum by both
dog owners and non-dog owners. All the completed questionnaires were collected.
and carried to Zaria for analysis. The questionnaire comprised two parts: Section
A, houschold information and Section B, individual dog information . The content
of the yucstionnaire focussed on information on occupation of the head of
houschold, number of people in the household, dog ownership, reasons for owning
and not owning dogs, age, sex, breed, source, use of dogs owned in the households,
{eeding, handling, confinement, antirabies vaccination, litter turnover, among other

parameless,
3.2.3. Data Analysis

The completed questionnaires were analysed using the Statistical Packuge for
Social Scicnees (SPSS) (Nie et ¢, 1970) to obtain frequencies, cross tabulations and
Chisguare computations,

3.3 EPIDEMIOLOGY OFF RABLIES

3.3.1Source of data

The data on canine and haman rabics were collected {rom Annual Reports of

alt the ten provinces in Cameroon at the Ministries of Livestock and Tublic Health
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for eight fiscal years (1982/83 1o 1989/90) and seven years (_E()84 to  1990)
respectively, Data on human rabies were also collected {or five years (1986 to 199()

from the Preventive Medical Office of the Bamenda gencral hospital

3.3.2 Data collection

Letters of introduction fo the Minister of Livestock, Fisheries and Animal
Industries (MINEPLA), the Minister of Public Health and Chief of- Service, Dept.
of Statistics were obtained from the Head of Department of Veterinary Public
Health and Prevenive Medicine, Ahmadu Bello University, Zaria, Nigeria, On
presentation of these letters to the respective ministers in Yaouonde, Cameroon,
approval was granted for data coilcction. With the aid of these letters, alf the
available Annual Reports from 1982/83 to 1989/90 on veterinary and from 1984 1o
1990 on medical activitics for each Province were sorted out, These reports were
then carefully serecned for data oni rabies.  The information in the Annual
Reports of MINEPIA was documented in Tiscal years and stmilarly extracted. The
data collected were classificd into number of biting dogs placed vnder observation,
number of biting dogs that died during obscivation, number of laboratory
confirmed rabies cases and the number of pets that were vaccinated against rabies.
The duata were collected on provincial and aanual basis for cight yeurs (1982/83 to
1989/90). The reference laboratories for the confirmation of canine rabies were
Pastenr Centre in Yaounde and Lanavet (National Veterinary Laboratory) in
Garoua and fluorescent antibody Technigue (FAT) and sometimes mouse
inoculation test (MIT) were used to confirm canine rabics cascs, The data obtained
from the Annual Reports in the Ministry of Public Health were documented in
single catendar years and similarly extracted, These duta comprised essentially the
number of human deaths due to rabics every year in cach Provinee for seven years

(1984 10 1990). Since laboratory confirmation of humah rabies cases is not rovtinely
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CHAPTER IFOUR
4.0 RESULTS
4.1 DOG POPULATION STUDILES

A ltotal of 4,184 people lived in 448 houscholds sampled in Bamenda and Wum
towns at the time of survey. This means that an average of about Y people lived in a
household.

The heads of these households belonged to several occupations: civil service
(35.9%), farming (24.6%), business (21.9%), mechanical repairs, carpentry ete
(10.0%) and others (7.6%) (Fig. 1). More civil servants were scen in Bamenda,
while more fTarmers were seen in Wum, The age distribution of the people in the
houscholds revealed that most of the population (38.277) was less than 20 years old,
while the active working age group (20 to 50 years) was about 30.37. There were
few old people {more than 50 years old) in both towns (Fig.2). Of the 448
households sampled, 316 (70.5%) owned one or more dogs and the total number of
dogs owned was 549 (Table 1). The number of houscholds with dogs was
statistically significant (p < 0.05). The dog to houschold ratio was 1:0.8 (10 dogs in
every 8 households), while the dog to person ratio was about 1:8.0, According to the
age distribution of owned dogs, the number of dogs in cach age group decreased
willi an merease i age with majority of the dogs (61.9%%) aged between 3 months
and 2 years (Tig.3). The distribution was practically the same in the two towns when
considered separately, Le. there was no statistically significamt difference (p >
0.05). Most of the dogs were therefore, young with very few dogs (3.8% ) aged more
than 5 years. The age of the dogs ranged from one month to eight years three
months. The mean age of the dogs was 1 year cight months, The sex distribution of
the dogs revealed more males (55.0%) than females (43.772), while a few dogs

(1.3%) were neutered (Fig. 4). The sex ratio was estimated at 125 males 1o every
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100 females. There was however, no statistically significant difference between
owned male and female dogs (p > 0.05). Over 90% of the dogs were local or native
dogs with only a few mixed breeds (5.87) and Alsatians (2.6%) (Fig. 5). The ratio
of local dogs to other breeds was 109 local dogs to every 10 dogs of other breeds.
The difference in the number of local dogs and other brceds of dogs was
statistically significant ( p < 0.05). Houscholds without dogs had several reasons lor
not kecping dogs: poverty (37.9%), hatred for dogs (32.0%0), against religion or
culture (3.0%), other reasons 26.5%). Religion and culture did not affect dog
ownersliip very much since all the 3.0% came from Bamenda only (Fig. 6). Most of
the households that gave other reasons said they were cither still planning to
acquire a dog or that their dogs had died. Some of them sold their dogs because the
dogs had become a nuisance. Apart from dogs, other animal species were also kept
by many houscholds (64.27%) with majority of them (53.1%%) keeping more than one
type of animal. Cats were mostly owned in Bamenda, while livestock (goats and
pigs) were mostly owned in Wum. A large number of houscholds kept poultry alone
(21.1%). Mcanwhile no household owned horses or sheep (Table 2). Previous dog
bites in the houscholds were reported in 96 houscholds (21.4% ) with 51.0% of these
houscholds having intrafamily dog bites and 24.07% having micmibers bitten by
ncighbour’s dogs. This implied that majority of the bites (75.0%.) were either from
dogs owned in the same houscholds (intrafamily) or from ncighbours™ dogs.
[However, 25.0%¢ of the households had dog bites from unowned dogs (Fig. 7). Most
of the bites according 1o the concerned houscholds were unprovoked (51L.0%%),
while provoked bites were the smallest (9.45) (Fig. 8). Disuribation of the
houscholds according to site of bite showed that the leg had the highest number of
bites (62.0%%) with the left leg having more bites (360.5%) than the right leg (26.07%).
This was followed by bites on the hands which were reported by 29.2% of the
houscholds with the right hand baving more bites (15.0%%) than the left hand

(13.5%). Only one (1.07% ) houschold reported a bite on the face (Table 3). Vietims
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of dog bite were reported to have been taken to the hospital by majority of the
households (86.5%), although a few households (12.5%) treated the bite wounds
with traditional medicine or antibiotics only (Fig 9), Majority of the houscholds
(01.5%) also reported the biting dogs to the veterinary authoritics, However, 20
houschold (20.8% mostly in Wum reported doing nothing to the biting dog, While
9 houscholds (9.3% reported that they could not identify the biting dog. Some
houscholds (4) simply settled the matier with the dog owners at home and forgot
about it (4.27%), while some killed the biting dogs (4.2%) (Table 4).

The age distribution of the dog bite victims revealed that children between the
of ages of 5 and 10 years suffered most (37.5%), followed by those between 21 and
45 years (31.3%), while those above 45 years old were rarely bitten (2.07%) (Fig 10),
Dogs were acquired from several sources: through purchase (58.0%), as gifts from
friends (17.7%) from owners bitches (12.7%), from more than one source for
example purchase/gifts or purchase/owners own bitch cte (11.4%%) Fig 11). There
was however, no statistical by significant difference between households that
purchased their dogs and those who had theirs from other source for (p > 0.05).
dogs were also kept for several reasons: as guards(50.3% ). mostly in Bamenda, as
pets (5.1%), for more than one reason (35.8%0) with 20.0 of them using their dogs
for hunting and as guards mostly in Wum (Fig 12).

Muost dog owners Kept their dogs in their household cither on chain (66.5%) or
in the garage or indoors (9.57%) during the day, while most of them allowed the dog
to roam about frecly in the household or quarters (64.57 ) at night (Table 5). More
than Y% ol the houscholds that owned dogs fed their dogs although dogs
sometimes had to look for their own food in some of the houschold(4.1%). There
was a significant difference between houscholds that ted their dogs and those
whose dogs were fed by other mcans (p < (L0S). Only one houschold (0.53%

reporiced that it had a dog which it did not feed Vig 15). Dogs were mainly handed

by their dogs miembers: In this study, 227 (71.8%) houschold out of 316 handled
p L A



their dogs. Children and adults in the households handed their dogs in 120 (38.0%)
houscholds, Eight(2.57) households could not handle or play with their dogs
(Table 6).

Most households (57.9%) had vaccinated their dogs while 39.67% had never
done so. However, the difference was not statistically significant (i.e. P > 0.05).
Both vaccinated and non-vaccinated dogs were reported by 8 (2.5% houscholds,
Most of the household that had never vaccinated their dogs against rabies were
reported from Wum (66.47%). (Fig 14). Most of the dogs were last vaccinated in
1991 although 12 (6.6%) houscholds could not remember when last they vaccinated
their dogs. Norbivac (manufaciured by Intervet, Belgium) was the antirabies
vaccine mostly used compared to Rabisin (manufactured by Rhone-Merieux,
France) and others, though there was no significant difference in the two types of
vaccines used (p > 0.05). However, majority of the houscholds (71.3%) that had
vaccinated their dogs in Wum did not know the name of the vaccine used.
Generally, many households (36,67) did not know the name of the antirabies
vaccine used (Fig. 15). Households with unvaccinated dogs gave several reasons:
dog was 100 young (40.4%); poverty (24.07); ignorance of vaccination (16.07);
fack of vaccine (0.4%) (Tuble 7). There was a statistically signiticant difference
between the number of households that complained ol poverty and ignorance of
vaccination in Bamenda and Wum (p < 0.05). However, there was no significant
difference between the various reasons for not vaccinating dogs in both towns (p >
0.03).

About 957 ol all the houscholds sampled were aware ol the fact that dogs can
tratsimit disease to man through their bites. Most of the houscholds, especially in
Wi, felt that the number of dogs in their quarters was not too much while others,
especially those in Bamenda, thought that there were oo many dogs in their

ltlli‘llt'lw.
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An cxtrapolation of the dog populations obtained for Bamenta and Wom bsing
the respective 1991 and 1992 human population figures gave a total owned dog
population estimate of 22,270 (Appendix 3). The - dog - (o person ratio for both
towns was [:7.0 (i.e. | dog 1o every 7 people). About 66.3% houscholds revealed
that dogs not belonging to them sometimes ate in their houscholds. Dogs therelore,
had access to many houscholds and fed mainly from the dusthins or any food found
in these liouscholds. Most houscholds (52.77.) cspecially in Wui said there were
no unowned dogs in their quarters, while others (43.3%:) said there were such dogs
in their quarters and 4.0% did not respond.

These unowned dogs were always in the quarters according to 46.4% of the
houschokls who reported the presence of such dogs in their quarters. About 27.8%
households said these dogs were strange 1o their quariers, while both calegories of
unowncd dogs existed in the quarters according to 30(25.87%) houscholds Table 8).
A total of 109 houscholds had mature female dogs {bitclies) which produced onc or
two litters in & year and a total of 153 litters were produced by all these females.
Hence an average of 1.4 litters produced in cach household that bad a mature
female dog. Bitches whelped once a year in majority of the houscholds (68.8%),
while two litters in a yecar were produced in 23.9% of the houscholds, Few
households (7.3%:) bad 3 to 4 litters in a year from all their bitches. A total of 544
puppics were delivered in 109 households giving an average of about 5
puppics/houschold or 1.2 puppics/houschold if all the houscholds sampled are
consdered.

The litter size ranged from 1-11 puppies with majority of the bitches producing
3-7 puppics. The average litter size was estimated at 3.0 puppics/delivery (litter).
A total o) 144 (26.57%) puppies dicd of discases or were killed by people cither
deliberately or accidentally,  Qut of these 144 puppics, 126 (87.5% dicd from
discases. This implies that 400 puppics survived, giving a puppy survival rate of

T3.5%:. Of the 400 puppies that suvvived, 107 (26.87) were sold by 38 houscholds,



S1(12.87) were given away as gifts to friends by 29 houscholds, 23 (5.87%) were
missing, while 219 (54.87%) were still with their owners in 75 houscholds (Fig, 16).
The difference in the distribution of puppies among the various possibilities in both
towns was not significant (p > 0.05). About 937% houscholds that did not own dogs
said they would vaccinate their dogs against rabies if they had any. The opinion of
fiouscholds on how the dog population in their quarters was changing was variable:-
the dog population was decreasing (21.7%), increasing (42.4%0), constant (19.0%),

those that did not know (14.17.) and those that did not respond (2.97%).

4.2 EPIDEMIOLOGY OF CANINE RABIES

4.2.1 Littoral Province.

A total of 9,051 biting dogs were placed under observation for rabies. This
gave an average of 1,131 observations every year. The highest number of
observations was 1,510 in 1987/88, while the lowest was 860 in 1984/85 (Table 9).
Of the 9,051 dogs observed, 84 (0.97%) died during observation giving an average of
10.5 dogs dying every year during observation, The highest deaths (20) were
recorded in 1987/88 and this coincided with the year with the highest number of
observations (Table 10). A total of 14 confirmed rabies cases were reported.
Twelve cases were conflirmed from Moungo and Nkam Divisions, while two cases
were from Wouri Division. There was no confirmed case from Sanaga - Maritime
Division in 8§ years. Wouri Division had the highest numbcer of biting dogs under
observation. A total of 17,901 dogs and other pets were vaccinated against rabies
during the 8 years period with Wouri Division having the highest number of
vaccinations (70%5).  An average of about 2,400 dogs was vaccinated every year

(Table 11). Despite the large number of dogs observed and those that died during



45

obscrvation, no confirmed case was reportcd in the Province from 1985/86 to

1939/90.
4.2.2 South-West Province

For § years, the Province recorded 2,939 obscrvations of biting dogs giving an
average of 367 obscrvalions per ycar. Manyu Division had 215 (10.5%)
observations, while the other Divisions (Fako, Ndian and Mceme) had an
approximately equal number (Table 9). Sixty five out of 2,939 dogs under
observation died with the highest number of dcaths (28) reported in 1983/84
(Tabic 10). Reports of confirmced rabies cases in dogs were {roin two years oaly
with 2 cases in Fako Division and 4 cascs in Meme Division.  This gave the
impression that rabies was absent in the other Divisions. Antirabies vaccination
activitics in the Province revealed that a total of 6,827 pets (dogs mainty) reccived
antirabies vaccination within 8 years giving an avcrage of 853 vaccinations each
year. The highest number of vaccinations was obtained in 1984/85 (1,423), while
the lowest was obtained in 1988/89 (470} (Table 1i). [T'ako Division had the
highest number of vaccinations {41.69), while Mceme and Ndian Divisions togeiher

had 49.0% and Manyu Division 9.4%.
4.2.3 North-West Province

Biting dogs that were observed for rabies amounted to 1,341 within the penod
of study with the highest number of observations being 328 in 1984/85 and the
lowest, 75 in 1986/87. A large number of observations was made in 1988/89 and
1989/90. Table 9). An average of 108 biting dogs was ohserved every year, ‘The
highest number of obscrvations was by far smaller tian the lowest number of

ohservations insome Provinees. Only 13 (194) dogs dicd during obscrvation out of
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the 1,341 dogs obscrved and this was in 1984/85 (8) and 1988/8Y (5) (Table 10).
Four laboratory confirmed rabies cases were documented in the Province with 2
cascs cach from the 8 and S deaths (Table 9). Mcezam Division had 3 (75%) out of
3 cases, while Donga/Mantung Division had one (257%) case, There was no
confirmed rabics case in Menchum, Momo and Bui Divisions of tli¢ Province. The
antirabics vaccinalion policy in the Provinee revealed that 11,470 pets received
antirabics vaccination within the period of study giving an average of 1,434
vaccinations per year, The towest vaccination figure was obtained in 1982/83 and
the highest in 1989/90 (Table 11). There was gencrally an increase in the number
of antirabics vaccinations each year from 1982/83 to 1989/90. Also, vaccination
records revealed that Mezam Division had 8,409 (73.37) vaccinated pets. Hence
e Division (Mczam) had the highest nomber of ohservations, confirmed rabies

cascs and antirabics vaccinations,
424 West Province

All the biting dogs placed under observation during the study period were 4,280
with an average of 535 obscrvations per year., The highest number of observations
(849) was recorded in 1986/87, while the lowest was in 1982/83 (Table 9). Mifi
Division had 2971 (09.47%) observalions alose cven though observations were
documcnted overy year all the other Divisions of the Province. A total of 47 dogs
(L07) died during observation with the highest deaths (15) recorded in 1984/85
(Fable 1U).

Twenty confirmed canine rabics cases were documented i the Provinee and
the highest number (7) was in 1985/80 {rom Bamboutos and Nde Divisions.
According to the Annual Reports, canine tabics was reported in all the six
Divisions ol the Provuice at different times and from the 'rovinee every year

cxeeptin 1987/88 (Table 9},
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Antirabies vaccination policy in the Province showed that a total of 15,450 dogs
were vaccinated against rabies with an average of 1,931 vaccinations per year
(Table 11). The vaccination figures were very high for about 5 years (1983/84 to
1987/83) with the highest, 2,540 recorded in 1986/87. Mifi Division had 35.8% of

the total vaccinations, while the others cach had less.

4.2.5 East Province

For 8 years, only 722 biting dogs were observed for rabics conipared to other
Provinces like Littoral whose lowest figure in @ year was 860 (Table 9). An average
of 90 observations was made every year. The distribution of the observations by
Division did not reveal any significamt differcnice. Only six dogs (0.8%.) died out of
the 722 observed. According to the reports, no dog died during observation from
1984/85 10 1989/90 (Table 10).

Twelve laboratory confirmed rabies cases were documented in the Province
and this coincided with those years that recorded deaths of biting dogs during
obscrvation (i.c. 1982/83 and 1983/84) (Table 10). This implies that not all the
confirmed caxes were Trom dogs which dicd during obscervation. Some of the
confinned cases were from suspected dogs that were destroyed without observation
and their heads sent to the laboratory for rabics disgnosis. The distribution of
Cconfirmed rabies cases revealed that Kadey and Flaut Nyong were the only
Divisions which had confirmed cascs, while other Divisions in the Provinee like
Lom and Djerem and Boumba and Ngoko had no confirmed case, A total of 3,6578
dogs were vaccinated during the study period giving an average of 400 vaccinations
per year.  Aboul 45.9% of the vaccinations were from the Lom and Djerem
Divisions, The highest samber of vaceinations was 1,249 in (983784 and since then

the number vaccinated every year was hardly up to 500 (Table 11).
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The Province had the highest number of biting dogs placed under observation
compared to the rest of the Provinces in the country. For 8 years, 12,439 biting dogs
were observed in the Province with an average of 1,555 observations a year. The
highest number of observations (4,410) was scen in 1987/88 (Table 9). The number
of biting dogs was high from 1986/87 to 1987/88 and this coincided with the period
when the highest number of deaths and confirmed rabies cases were recorded in
the Province. The number of observations decreased to about 1,000 during the last
two years. The lowest number of dogs observed was 717 in 1984/85, yet this figure
was higher than total pumber of observations obtained in some other Provinces like
Adamawa, LCast and South (Table 9 ). Mfoundi Division had 8,075 (65.0%)
obscrvations. A total of 375 deaths (3.0%) were recorded in the Provinee with the
highest deaths (180) in 1987/88. Also, Mioundi Division had majority of the
documented deaths (Table 10). Out of all the 375 dead dogs, 120 (30.27:) cases
were confirmed to be positive for rabies. The highest number of confirmed cases
was 70 in 1987/88 and this coincided with the year with the highest number of
biting dogs observed and deaths. Rabies cases were confirmed from all the
Divisions at one time or the other with the exception of Haute Sanaga Division.
Mfoundi Division had 85 (67.5%) case followed by Lekic Division with 14
(1L1%). A wtal of 17,580 dogs were vaccinated against rabics in a period of 8
years. The highest vaccination figure was 4,150 in 1987/88, while the lowest was
1417 in 1984/8S (Table 11). This gave an average of 2,198 pets vaccinated cvery
year.  Mfoundi Division again bad the highest, 11,984 (68.0%7) vaccinated pets
every year.  The highest numbcer of observations, deaths, confirmed cases and
antirabics vaccinations were seen in 1987/88, while Mfoundi Division had the
highest number of obsenvations, deaths, confirmed rabics cases and antirabics

Vacomnalions,
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4.2.7 South Province

All the biting dogs observed amounted to 658 with an average of 82
obscrvations per year.  Niem Division had majority followed by Dja and Lobo
Divisions. A total of 32 biting dogs (4.97%) died during observation with the highest
deaths (14) recorded in 1985/806 (Table 10). Dja and Lobo had 14 deaths followed
by Ntem Division with 12 and Occan Division with 6. The rabics situation in the
Province revealed that 36 laboratory confirmed cases were documented in the 8
years (Tabic 9). Rabies cases had been confirmed in dogs from all the three
Divisions of the Province with Ntem Division accounting for 22 (01.17%) cases,
while Ocean, Division and Dja and Lobo Division had 9 and 5 respectively. The
munber of pets vaccinated every year was never up to 1000 except in 1985/86
(1,287).

A total of 3,825 antirabies vaccinations were documented in the 8 years (Table 11).
Ntem Division had the highest number of vaccinations as well as observed dogs and

deaths during observation,
4.2.8 Adamawa Province

A total of 210 obscrvations were documented with majority of the observations
from Vina Division. The highest number of observations in a year was 74 in
1985/86 (Table 9).

Fiftcen dogs died during observation (7.1%) with no death in the first 3 years
1982/83 1o 1984/85). Mbere and Djerem Divisions had (10) 06.7% of the deaths,
Thirteen canine rabies confirmations were documented out of which 11 (84.64)
were confinmed in the last two years 1988/89 and 1982/90 (Table ). Confirmed
rabics cases were reported from all the Divisions of the Provinee except Faro and

Deo Divisions. Vina had the highest number ol cases (6) toliowed by Djerem (3).
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A total of 6,621 dogs were vaccinated with the highest number of vaccinations

(2,053) in 1983/84. Vina Division again had the highest number of vaccinations.

429 North Province

In 8 years, the Provinee recorded a total of 628 biting dogs observed for rabies
with the highest number of observations (129) in 1983/84 (Table 9). Benue
Division had the highest number of observations followed by Mayo-Rey Division.
Thirtcen dogs died during observation (2.0%) with one death in 1987/88 and 12 in
1988/89 (Table 10). A total of 34 laboratory confirmed cases of rabies were
documented in the Province with the highest number of cases (I18) in 1988/89
(Table 9). Benue Division again had the highest pumiber of cases 27, (79.4%),
while Mayo-Rey followed with 3 (8.870) cases. Rabies was reporied from all the
Divisions within the period of study. The number of confirined cases inereased
every year from 1984/85 10 1988/89 (Table 9).

The antirabies vaccination policy revealed that 10,838 pets were vaccinated
against rabies in the 8 years with the highest number of vaccinations, 2,118 in
[983/84 and the lowest, 509 in 1982/83 (Table 11). DBenue and Mayo-Louti

Divisions had majority of the vaccinations.,
4.2.10 Far North Province

In 8 years the Provinee documented a total of 537 obscervations of biting dogs
with the highest observations (126) in 1987/88 and no observations for two years
(Table 7). Majority of the observations were registered in Mayo-Danay, Kacle and
Diamarc Divisions.

S
Rl

No dog out of the 537 observed dicd during observation (Table 10). Towever,

1475 dogs were destroyed tollowing suspicion and the highest destruction (1,156)
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was in 1983/84. A total of 29 caninc rabics cases were culnf itmed in the Province
with the highest number of cases (12} in 1989/90 (Table 9). The discase was
reported every year from 1982/83 10 1986/87 and in 1989/90. Wil the exception
of Mayo-Tsanaga Division, rabics cases in dogy were confimed from ail the
Divisions.of the Province and the highest number of cases (14) was from Mayo-
Sava Division. Antirabies vaccination records showed that a total ol 10,257 dogs
reccived vaccination against rabies. The highest vaccination ligure(1,041) was
obtained in 1986/87, while the lowest (573) was in 1987/88 (Table 11). Most of the

vaccinations were in Kacle, Mayo Danay and Mayo-Sava Divisions.
4.2.11 Country Report

According to all the Provincial Annua.l Reports, a total of 32,805 biting dogs
were observed for rabies with 8 years within the highest number of observations in
a year (4,410) recorded in the Centre Province in 1987/85 (Tablc 9).

The Centre Province also had the highest number of observations throughout
the study pertod, 12439 (37.97%) followed by Littoral Province with 9,051 (27.68%)
(Table 9).

About 78.5% of all the biting dogs observed in the country were concentrated
in the Centre Littoral and West Provinees, Up to 7,000 (21.3%.) obscrvations were
reported in 1987/88 {rom e whole country while the 1879 (5.750) reported in
1955/84 were the lowest, However, a large proportion of the observalions (63.8%)
was seen from 1986/787 to 198%9/90),

A toal of 630 dogs dicd during observation Tor rabies and this represents 2.0%
of all thic observed dogs.  Distribution of the deaths was similar to that of
observation with the Centre Provinee having (e highest nnmber of deaths in a year |
(1987/88) followed by Littoral Province (Table 1), Mujoriyy of the deaths

(82.0%0) was registered in those Provinees with high observation figures (Table 10},
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The numiber of deaths was high between 1985/86 and 1987/88 and generally
~increased from 1982/83 to 1987/88 and thercafter decreased (Table 10).

Rabies was reported in all the 10 Provinces of Cameroon at one time or the
other during the period of study (Table 9). Of all the biting dogs observed for
rabics, only 294 (1.0%) were confirmed in the laboratories 1o be infected with the
virus.  llcnce an average of 36.8 cascs were recorded cuach year, The contre
Province again recorded the highest number of rabies cases in a ycar (70} and also
in the whole country (120) and 1987/88 also had the highest nuimber of cases
{Table 9). The distribution of rabics cases inother Provinees was not similar 10 that
of biting dogs obscrved and dogs dying during observation. Trovinces like South
and North had a very high pumber of cases, 36 (12.2%) and 34 (11.6%) with low
nuniber of observed biting dogs (658 and 628 respectively).  Hlowever, the West
Province bad a high rabies activity over the ycass followed by the North, Far-North,
Centre and Sorth Provinces because they recorded confirmed cases for at least 5
years while the others reported rabies for fess than 5 years (Table Y). The rabies
activity was generally high in Cameroon from 1985/86 (o 1987/58 during which 172
{(58.5%:) cases were confirmed with 131 of them from the Centre and South
Provinces, There was an increase in the number of rabies cascs in the three
northern Provinees in the last 2 years of the study (Tabic 9). Antirabics vaccination
records for § years in Cameroon revealed that 104,447 pels were vaccinated against
rabries and the distribution of these vaccinations was similar o the Provincial
distribution of biting dogs obscrved and deaths daring observation, That is, the
Ceantre and Littorad Provinces had large nuwbers 10.8% (17,580) and 17.1%
(17,901) respectively. This was followed by the Wesi and North-West Provinees,
while tlie Last Provinee reported the lowest namber of vaccinations (3,678) Table
11). Besides, 1987/88 had the highest number of vaccinations (3,)30). The highest
number of vaccinations throughout the whole period of study was 15941 (15.3%) in

1985 /80 folowed by I5.805 (15.1%.) in 1980/87, The lowest was 10,123 (9.7%) in
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1989/90. Vaccination of pcfs was quite high between 1985/86 aud 1987/88 but
decreased in the following years so much so that 1989/90 had the Jowest number
throughout the & years. Canine rabies was on the increase during the period of
study and the rabics and antirabies activitics were mainly concentrated in the
Ceatre and Littoral Provinces. Also, most of the activities were centred in the
Divisions whcere thie Provineial capitals were located except in the Tar-North
Province. The southern part of the country (Centre, Littoral, West, South-West,
North-West, Last and South Provinces) had more obscrved dogs, deaths during
observations, confirmed rabies cases and antirabies vaccinations than the northern
part (Adamawa, North and Far-North Provinces). Some Provinees reported more
laboratory confirmed canine rabies cases than the number of deaths during
observation (Table 10). Confirmed rabics cases were more frequently reported in

the northern part of the country as from 1985.
4.3 Epidemiology of Human Rabics

According to data collected from Epidemiology Unit of the Department
Stafistics, Ministry of Public Health, Yaounde Cameroan, 157 huinan deaths duc lo.
rabics were documcnted between {984 and (990. An average of 22.4 cases was
thercfore, reported per year during the 7 years. Human rabies cases were reported
cvery year and from all the 10 Provinces in Cameroon with the highest number of
deaths in a year being 52 in 1985 and the lowest being 5 in 1989 (Table 12). The Tar
North Province had the highest number of cases, 57 (36.3%) {ollowed by the Centre
and North-West Provinces with 30 (19.17) and 22 (14.07%) respectively, Majority of
the Provinces, however, accounted for less than 10.0%: of all the death search, with
thc Cast Province having the lowest number of deaths (0.0%.).

The frequency of human rabies cases was high from 1984 10 1986 after which it

decrcased appreciably in the nexi 3 years only to rise sharply again in 19940,
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Comparison of canine rabies and liuman rabics cascs within the same period of
7 years revealed that a total of 435 rabies cases were reported in Cameroon with

278 (63.97%) canine rabies cases and 157 human rabics cases (Table 13),

The diffcrence between the number of rabics cascs in dogs and human beings

was not statistically significant (p > 0.05). Rabies cases in dogs incrcased from 1984
1o 1988 while that in human beings deereased Trom 1983 to 1989 and incereased in
1990, _

There were more human rabies than canine rabics cases jn 1984 and 1985
{Table 13) and in the Far North and North- West Provinces (Tablc 14). The ratio of
dog-to-human rabics was 1:0.6 and ranged from 1:0.1 to 1:3.3. Also data on human
rabics collecled during an outbreak of rabies in Bamenda in 1985/806 revealed that
802 people were bitien by animals (imainly dogs). Out of this number, 479 (35.67%)
werce bitten by vaccinated pets with good vaccination status, while the rest 383
(44.47) were bitlen by unvaccinated pets (Table 15). The differcnce was not
statistically significant (p > 0.05). The highest number of bites by both vaccinaled_
and unvaccinated pets was in August 1985 and people bitten by vaccinated dogs
were consistently more than those bitten by unvaccinated ones each month
throughout the ocutbreak except in August 1985, Of the 479 pcople bitten by
vauccinated pets, 462 (90.5%) were bitten by dogs, 15 (3.19) Ly cuts and 2 (0.4%;) by
monkeys, An average of 78 people sought post-cxposurc treatmemt for rahbies every
month. However, human deaths due to rabics were recocded only in the first two

moiths (July and August) of the outbreak cven though peoplec were Still being

bitten aftcrwards, A total of 5 human deaths duc to rabics was documented and 111_is'

was equal 1o less than 1% of the total number of people at risk during the outbreak
(Table 15).

Four out of 5 (80.0%) deaths were males between 5 - 14 years old and 1 female
(20.077.) between 1 - 4 years old. The sex distribution of the 802 animals bite cases

revealed it more mmales (55.2%6) were bitten by dogs or cats than females
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(44.7%), although there was statistically no significant difference (p > 0.05) (Table
16). Distribution of the bite cases by age showed that children between 5 - 14 years

were al greatest risk (43.29) of being bitten by dogs. This was f()llowed by those

between 15 to 44 years (37.0%). The distribution of bite cases among these age

groups did nol show any significant difference (p > 0.05). Thosc between 1 to 4
years and above 45 years old had few bites, while children less than 1 year old were
never bitten by dogs in Bamenda during the outbreak (Table 16).

Children lcss than S years were rarely exposed 1o rabics through dog bites while
those from 5 to 44 years were at a very high risk since about 807 of those bitten
during the outbreak belong to this age group. Data on human rabics also collected
from the Bamenda Preventive Medical Centre (CDMP) for 5 years (1986 -1990)
revealed that a total of K500 peoaple sought post-expusure treatent for rabies
within this period in Bamenda. The highest number of bite cases (594) was reported
in 1986, whilc the lowest was in 1990,

The number of bite cases recorded each year decrcased throughout the 5'yca_r
period and more males than females were bitten consecutively for the 5 years.
Furthermore, 827 (55.17%:) of bite cases were males, while 073 (44.9%) were
females, though there was no sigmficany difference (p -~ 0.0.5) (Table 17} Again

more bite cascs 635 (42.37%) were reported in the 5 to 14 year age group, followed

by 564 (37.67%:) in the 15 1o 44 year age group, while no bite case was recorded in

infants (less than [ year old). The ditference in the number of reported bites in the

§5- M ycar and 15 - 44 yeur age groups waus not significant (p > 0.05) (Table 17).

:
|
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Table 1. The distribution of households according to duy ownership in
Bamenda and Wum Survey (1991/92)

Dog ownership Number of households Total Percentage
Bamenda Wum
Yes 15% 165 316 70.5
Nu 63 69 132 29.5

Toral 214 234 448 100.0
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Table 2: The distribution of households according Lo olher animal
species owned in Bamenda and Wum survey (1991,92).

Animal species Number of households Total Fercentage
Bamenda Wun
Cats 17 5 22 7.9
Gouals 7 15 22 7.5
Pigs 6 20 20 g.9
Poultiry 31 31 62 21.1
Moukeys _ 1 1 2 0.7
Rabbits 1 1 2 0.7
liorses a 0 0 G.0
Sheep 0 0 0 6.0
HMore tlhan one Species 49 106 155 53.1
Others 1 0 1 0.4

Total 113 179 292 100.0
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Table 3 The disitribution of households with viclims of previous dop
bites according to the sile of bile iIn Bamerda and Wum survey
(1991/92).

Site of bite Number of households Total Percentage
Bawmenda Wum
Face 0 1 1 1.0
Nead 0 O 0 (.0
Neck 0 0 0 0.0
Left lLand 9 4 13 13.5
Right hand 9 7 16 16,7
Abdomen 3 0 3 3.1
Left leg 21 14 35 6.5
Right leg ‘ 18 7 25 26.0
Can’'L remember exactly 3 0 3 3.1

Totral 63 33 96 100.0
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Table 4 The distribution of households with victims of previous dog
bites according Lo Lhe action taken on the biting dog in Bamenda and
Wum survey (1991/92).

Action taken in biting dog Number of Households  Total Percentage
Bamenda W

Dog, was not identified 7 ‘ ) 9.3

Reported dog to vet authorities 50 9 59 61.5

Settled the matter with the owner & 0 [ 4.2

Killed the dog only 0 4 “ 4.2

Did nothing 2 14 20 20.8

Total 63 33 96 1006.0
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Table 5 The distribution of households with dogs according lo the
nethod of dog confinement in Bamenda and Wum survey (1991/92).

Method of confinement Number of houscholds Total Percentage
Bamenda Wum
Day Night Day Night Day Night Day Night

On chimin in Lhe
cuttpeund 123 40 g/ 12 210 e G6.5 22.8
Locked up indoors

garage 11 12 19 Z8 30 40 9.5 12.7
Free to roam about 17 94 27 105 74 204 2.4 64,5
Others 0 0 2 0 2 0 0.6 .0

Total 15t 131 165> 165 316 316 166 100
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Table 6. The distribution of households with dogs according to dog
handling in Bamenda and Wum sucvey (1991,/92).

Nardllng ol dugs Number of Houseliolds Total Percenutage
Bamenda wWum
Owners otily 4 1l 15 4.8
Children in the liousehold 33 29 62 19.6
Adulis in the household 35 10 45 14.2
Neighbuurs 1 1 2 0.6
Nobody 4 4 3 2.5
Owtier and children 3 0 3 1.0
Ownier and adults 4 0 4 1.3
Children and adults 43 17 120 38.0
Adults and neighbours 0 0 Q 0.0
Children and neighbours 0 1 1 0.3
Other conbinations 24 32 36 17.7

Tutal 151 165 316 1G6.0
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Table 7 The distribution of households with dogs according to the
reasons for not vaccinating dogs against rabies in Bamenda and Wum
survey (1991/52).

Reasons for not vaccinating  Number ol Household Total Perceutage
Bamenda Wiun

bug Luu young 28 30 58 4h. 4

No moniey f{or vaccination 6 24 30 24.0

Ignorant of vaccination 4 16 20 160

No vaccine 3 3 8 6.4

Others i 8 9 7.2

Total 42 83 125 100.0
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Table 8 The distribution of households according to the presence of
unowned dogs in the quarters in Bamenda and Wum survey (1991/92).

Unowned dogs in the quarters Number of Households  Total  Percentage

Bamenda Wum
resent 140 54 194 43.3
Absent & 180 236G 92,7
No response 18 0 18 4.0
Total 214 © 234 ainl 100.0

These unowned dogs thal are present are:

always in the quarters 72 18 g0 46.4
strange to the quarters 23 3l 54 27.8
Some are always in the

guarters and some slLrange

to the quarters 45 5 50 25.8

Total 140 54 194 100.0
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Table 8: The distribulion, by Frovince, of biting dogs placed under observalion (U) and confirmed
canine rabies cases (C) in Camerpon (1982 - 18490)

iear 1682/83  14UB3/84  luba/BS  L1HBS/ BB luwbby b/ 1Bk/ /86 lWBe,BH  1HE4/80 Tolal
Frovince o c 0 C 0O cC 0 cC o Cc ] [ & L 0 cC o [N

Laitvoral LLE] J (V] o B0 11 L13e2 0 1laré 0 1510 LU Y. K v 13wi 0 9051 14
!

South-West 183 £ 253 b 252 o “Ld “ wei u aba U LR1 u “u/ 0 2939 b

North-West 100 0 1le [¢] di8 P4 Ly u /a2 u L1 u Zul 2 Zub 0 1341 4

went 11 1 50 583 2 b52 7 Bed 3 lBB U /UK ] iil 1 4280 20

w

kast 60 9 o/ 3 b ] 153 o 1/1 o 18 v 9l u iue o Fez 12

LCentre o8 D iZb o aul 7 717 4 18bB 25 4410 Ju  lULO U lelbd 20 lze39 126

South 83 0© 11z 1] a8 2 36 lae 8/ 13 Lh 4 vl b ¥ 0 BaH 3k
Adamawa o 0 7 o 20 ¢ /4 2 2> 0 O o “a 3 a0 6 210 13
horth 0 v /b o 128 1 2 id s 4l b e le g 3 LY 1
Far=North 0 1 1z 2 Bl 1 112 & 124 & 146 D D w 8d 12 547 28

Total 4030 16 1879 10 3268 26 3131 37 52642 56 J0ODOD V9 42UR  ZB  LusY 4Z 32800 284
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Table 10 The disitribution, by FProvince, of biting dogs which died during observation (D) mmd
confirmed canine rabies cases (C) in Cameroon (1982 - 1880)

Yoar 1982/83 1683/8a 1886/85 1885/86 1986/87 1687/Bb 1688/68 19B8/80 Totel
Province 1] cC D c D C b c b c D cC D c b c D Cc

Littoral ? 3 0 o 1a 11 15 ] 15 0 £0 0 1z U] u 0 Ba la
South-Wesi “ FA ] 5 o & - 5 U iz (7 / u (1] 0 b3 b
North-WesL u u u u ] 2 o U u u u u 3 i~ u u 14 “
West 5 1 - 5 15 2 1] i 3 3 7 v 2 1 1 1 'y 0
East 3 8 1 3 (V] o ] 1] a u 0 o u v (1] u ] 12
Lentre 1] ] o o - 1 7 8 & 1bw 43 180 17 3 0o 20 375 116
South 0 o B 1] 1] 2 14 14 “ 15 4 3 ¥ F U 0 32 36
Adamawn s] e o o 0 v 4 V] u 1] 0 U] * a L L] 15 23
North o o o /] 12 1 0 -] G “ 1 L) o ] (1] 3 13 36
¥ar-North b 1 0 2 b 1 o 4 0 “ o u U U 12 b 29

Total 21 16 a2 10 57 26 a5 37 14b A 22k 79 a5 Zb 30 a2 B50 Zwe
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Table 11 The distribution, by Province, of canine anlirabies vaccinalion (V) and confirmed canine
rabies cases (C) in Camervon (1882 - 1880)

Year 1882/83 1063/ ba 1p84/85 1985/ 86 ludb/8/ 1987 /b6 l88b/69  1HBE/80 Total

Frovince v c v c v c v c v cC v c v c v cC v Cc
Lattoral 2396 3 2143 0 2752 11 2892 0 3400 O 1888 0 1173 © 1047 0O 178901 14
South-wWestL 6ba 2 668 0 1623 0 1326 4 23 o 801 o0 «70 © is2 0 BBZ1 B
NurLth-wesL ¢2Bb 0 b5 0 120 2 1875 0 1716 0 QBOD D Zudh £ UB/U D 11470 @
West 1332 1 2613 5 1BDB 2 2138 7 2540 3 1864 O 1460 1 1587 1 15450 20
East 857 8 1ze8 3 216 0 748 0 78 0 121 0 311 88 0 3878 12
Centrw 1854 D 1420 0D 417 7 1763 & 3088 25 4150 70 18B2 D 1996 20 17580 126
South 246 0 538 0 63 2 1287 14 723 15 298 3 321 2 3.3 0 3825 38
Adamawa 15 0 2653 0 304 0 588 2 b23 0 BEOD D 1015 5 /38 B  6b21 13
North 508 0 2118 0 1305 1 1602 2 12bl & 1564 b 1519 18 bS0 3 10838 34
Far-North 1965 1 10%& 2 gus 1 1822 4 1skl @ 5713 D 1523 0 #22 12 10257 29
ToLal 10127 16 14881 10 11501 26 15941 37 15803 56 13854 79 12017 28 10443 42 104447 284
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Table 12 The distribution, by Province, of human desths due Lo rabies in Cameroon (1984 - 1990)

Yuar 1HH4 1985 19486 1967 1wbo 1684 PR fotal Purclni..-sn-
Province

Littoral 0 5 o o o 0 0 5 3.2
South-wWest, 0 0 0 0 o 0 3 3 1.9
North-Wani o 16 5 1 i} i} u id 14.0
West 3 B - 3 o 1] 0 17 10.8
bast i o (1] 0 ('] 0 1] i 0.6
Cantre 10 i *] - 1 o | I 16.1
Sauth 4 a o o i o 2 L] 3.8
Adamawn 1] 0 - o 0 o 1 5 3.2
North 4 2 1 o 3 0 3 11 7.0
Far-North ] ] 22 2 “ B b a7 36.3
Total 29 52 37 16 8 5 16 157 100.0
Percentage~ 18.5 3.1 23.6 6.4 5.1 3.2 0.1 1uvu.o0

“ remlntivm Lo LoLal number ol deatha
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Table 13 Comparison, by year, between confirmed canine rabies cases
and human deaths due to rabies in Cameroon (1984 - 1990)

Year Positive canine rabies cases Hunan deaths Total
1984 10 29 39
1985 26 52 78
1986 37 37 74
1987 56 10 66
1588 79 8 87
1989 28 5 _ 33
1990 42 16 58
Total 278 157 435
Percentage* 63.9 36.1 100

* relative to total number of rabies cases
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Table 14. Comparison, by Province, between confirmed canine rabies
cases and human deaths due to rabies in Cameroon (1984 - 1990).

Province Conlirmed cauine Human deaths  Total
rabies cases due L0 rabies
Littoral 11 5 16
South-West b 3 7
North-HWest 4 22 206
West 19 17 20
EastL 3 1 b
Centre 126 30 156
Soutlh 36 6 42
Adamawa 13 5 18
Nocrth 34 11 4>
Far-Noith 28 57 85

Totral 218 157 435
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Table 15 Human exposure and deaths during a rabies oulbreak from July
1985 to May 1986 in Bamenda, Cameroon.

Human exposures to

Month Vaccinated pels Unvaccinated Pels Total Deaths
July - 46 4 !
August 125 169 294 2
Seprember 32 22 54 0
October 58 31 84 0
Novembet 28 6 34 0
December 27 21 48 0
January 38 22 GO 0
February 36 16 52 0
March 42 11 53 0
April 60 22 82 0
Hay i3 17 50 0
June 0 U ] 0
Total 479 383 862 5
Percentage™ 55.6 bbb

“ relative to total number of exposures.



71

Table 16: Monthly distribution, by age and sex, of persons who received
posil-exposure Lreatments during a rabies outbreak from July 1985 to May
1986 in Bamenda, Cameroon.

Number of Sex Age (years)

Month exposures Male Female <1 1-4 5-14 15-44 45 and above
July 46 30 16 o 3 13 23 7
AugustL 294 167 127 0 30 120 105 39
September 54 37 17 0 4 30 10 10
October 89 39 50 0 5 39 34 11
November 34 18 16 o 9 15 8 .
December 48 264 24 o 3 26 12 !
January 60 33 27 o 1 20 35 &
February 52 28 24 o 5 29 17 1
March 53 27 26 0 5 16 28 4
April 82 45 37 0 2 4h 27 g
May 50 29 21 0 4 19 20 7
June 0 0 0 0 O 0 0 0
Total 862 Gir 385 o 711 312 319 100
Perceutage® 55.3 447 0 8.2 43.7 37.0  11.6

4+ relative to total number of exposures



72 .

»

Table 17: Annual age aid sex disiribution of persons who received post-

exposure trealmenl at the PrevenLive Medical Centre (CDMP) Bamenda,
Cameroon (1986 - 1990)

Year Number of Sex Age (years)
EXpOSULES Male « Female <1 1-4 5-14 15-44 45 and above

1986 594 329 265 0 33 236 230 95
1987 501 285 216 0 28 216 190 67
1988 270 136 134 0 15 123 46 36
1989 112 62 50 6 8 50 39 15
1990 23 15 8 o 1 10 y 3
Total 1500 827 673 0 85 635 564 216
Percentagex 35,1 L4 Y9 0 5.7 42.3 37.6 14 .4

* relative Lo total number ol exposures
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CHAPTER FIVE

3.0 DISCUSSION

5.1 Dog Population Studics

That more civil servants, businessmen and technicians were scen in Bamenda is
because the town is more urban in nature since it is the Provincial capital of North-
West. Wum on the other hand, had more farmers because it is less urhanised than
Bamenda with farming being the major occupation. Most people in North-West
Province do not fence their households perhaps as a cultural trait and also because
of the compact scettlement pattern in this arca that hardly allows space in the
houscholds for fences. The age distributions of people in both towns were similar
and agreed with the estimate of the second census of Camcroon in 1987 during
which majority of the population was less than 20 years old while very few pcople
were seen above 35 years.

The higher owned dog-to-human beings ratio seen in Bamenda was because of
the large dog population obtained for Bamenda following extrapolation using the
human population compared to a similar extrapolation for Wum. This did not,
however, conform to WITO (1984a) finding that the ratio of owned dogs to people
is gencrally greater inthe more rural regions of a country, The high rcaring success
of puppics secn in both towns could account {or the high pereentage of young dogs.
Also, there were more young dogs because miost people requise strong active dogs
for hunting and as guards. The goarding and hunting functions of dogs were
probably responsible for the preponderance of males over females sinee males are
believed to be better suited for these functions duc to their aggressive nature.
These sex disparity observatiouns have also been reported in Tumisia, Guayaguil and

Sri-Lairka (WHO, 1983).
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That local breed of dogs predominated otlicr breeds is because they are native
to the arca and most owners acquired their dogs from other owners around either
through purchase, as gifts or {from their own female dogs. Non-dog owners said
they had no money to keep dogs or hated them because of the economic crisis faced
by the country such that people do not even have money to maiitain their families.
It is alsv obvious that houscholds that have experienced a dog bite at one time or
the other tend to hate dogs. Others may hate dogs because of tite nuisance caused
by dogs, for example, pollution of the environment and barking among others.
Animals other than dogs were also owned by most houscholds because some of
thein such as pouliry, goats and pigs are a source of food or an important source of
income, while others like cats could be kept as pets or predators to house rats.
Tewer pets were kept in Wuin than in Bamenda because most people in Wum are
farmers who prefer to keep livestock. The higher dog to person ratio in Bamenda
accounted for the higher number of dog biles seen in this town than in Wum,
Majority of houscholds with dog bite victims took the appropriaic action like taking
the victim to the hospital and reporting the biting dog 1o the velerinary anthorities
because of the high degree of awareness of rabies in these towns.  ITowever, most
bites that were not reported to the veterinary authoritics might have originated
from the family dogs. This Is because people not bitten by their own dogs usually
report the bite so that the dog owner may incur the cost of post-cxposure treatment
. Also bites from family dogs arce likely not to be reported because of the fear of
paying o penalty, especially if the vaccination status of the biting dog is not curreat,
That most dog bites were unprovoked suggests that these dogs were merely
aggressive even to their houschold miembers or were somchow proveked and the
victims never thought so. Lower extremities (legs) sulfered more bites in both
towns because they are wmore exposed than any other part of the body 1o biting
dogs. Chadli and Bendasfar (1984) also reported more bites in the lower limbs in

Tunisia.
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Children between 5 and -10 years suffcred more bites thaa children in any
other age group because they are the ones more often attached or associated with
dogs in the households or who often play or tease dogs both ai home and outside
because of their playful tendencies. T{ouscholds in this area probably preferred to
buy dogs of their choice since most of them uscd their dogs as guards or for both
huting and as guards. The use ol dogs differed in the (wo town s aainly because of
the nature of the town and occupation of the houschold heads. The higher degree
of social atrocilies like thefl and the more urbanised nature of Liamenda accounted
for the reason why most dog owners used their dogs as guards compared to the
farmers in Wum who used dogs mostly for hunting and guarding. The ritual killing
and eating of dogs had long been recognised by Frank (1965) as an agricultural trait
of West Africans. [ence it is not strange that some bouschelds kept dogs partly as
a source of food. For example, dog meat is a delicacy to a few people in Wum and
Bamenda especially males who refer o the meat as Tlag® or “aw beel'. A large
percentage of owned dogs was allowed 1o roam freely in the households or quarters
at night because this is the time when the movement of people in the households
and guarters is supposed to be minimal and when the guardiag function is best
carricd out. Owned dogs that roamed freely both day and night were poorly or not
supervised by their owners in terms of confincment and feeding. The fact that most
households fed their dogs, yet majority of thesc dogs {ed in households not
belonging to them suggests that dog supervision in terms o confingment and
fceding was generally poor.  If these dogs were properly coufined to their
houscholds and well fed, they would not stray into other houscholds in search of
food. Dog accessibility in both towns was quite high as only & (2.5%) out of 316
houscholds could not handle their dogs. PPoverty and ignoratice of antirabics
vaccination probably explain the difference in the number of houscholds that did
not vaccinate their dogs since there are poorer and more illitcrate people in Wum

than in Bamenda, "The {act that dogs less than 3 months old were normally not
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vaccinated against rabies could be responsibie for the few housebolds with both
vaccinated and unvaccinated dogs. Also, some households coulu have many dogs of
vaccinalion age, yet were unable 1o vaccinate all of them due to financial problems
(high cost of vaccine). Supply of the two antirabies vaccines mainly used in the
country was probably responsible for the differences in the type of vaccines used
since the supply is [rom different sources and not constant.

The difference in the types of vaccing mainly used in each 1wown could be due to
the supply factors since the surveys were carried out at different times. That dogs.
especially ‘mad” dogs transmit disease through their bites is a well known fact and
accouiied for the high increase of the diseasc transmission to man through bites in
majority of the households. Dogs frequently had access to most households
Decause they were not properly confined and because most louscholds were not
fenced. Most houscholds dumped kitchen wastes and remains of food either in the
dustbin or anywhere in thce household and this encouraged dogs to feed from
dustbins or any food found in the houscholds.

Most mature bitches whelped once 4 yeur because the intervals between
estrous cycles in dogs average between 7 and 8 months (WIHO, 19844) and this has
also been reported in Tunisia (WIHO, 1988). The high rearing success of puppics
was due o the jow mortality rate and accounted for the high percentage of dogs
between 3 months and 2 years of age. The higher rearing success seen in Bamenda
than in Wuin could be due 1o the difference in the care given 1o dogs. People in
Bamenda probably took better carc of their dogs than those in Wum due to a higher
socio-cconomic level 1 Bamenda than in Wum. That most non-dog owners -
accepted to vaccinate their dogs if they had any was because of their awareness of
the importance of the vaccination in terms of rabics prevention, The overall dog-
to-hunian ration of 1.8 was however, lower thau what was seen in Jos, Nigeria (1:4)
{OQkoh, 1980) and Tunisia (1:3.5) {WLO, 1988) but similar to the ratio observed in

Sri-Lanka (1:8) (WHO, 1988). The average number of dogs per houschold, 1:0.8
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was less than Okoh's (1986) finding in Jos, Nigeria and Tunisia(WI1O, 1988) but
more than the reported ratio for Ecuador (WHO, 1988). The relationship between
occupation of the heads of households and dog ownership in which civil servants
ranked highest followed by farmers, businessmen, techniciuns and others was in
conlonuity with what was reported by Okoh (1986} in Jos, Nigeria. The mean age
of dogs ([ years 8 months) was quite low compared with dogs in USA (4.5 years),
Sri-Lanka (3.4 years) and Tunisia (2.5 years) (Beck, 1973; Nassar and Mosier,
19870, W10, 1988).

5.2 EPIDEMIOLOGY OF RABILS

The high number of observed dogs, deaths during obscrvation, confirmed
rabies cases in dogs and antirubies vaccination, scen in Livoraf and Centre
Provinces was because majority of the population is urban and urban (dog) rabies
lends to predominate in Cameroon. This is based on reports of WHO (1984, 198%,
1991b) in which the dog accounted (or more than 987% rcported animal rabies
cases. This again probably explains the fact that 96.57% of the dog bite cases from
vaccinated pets during a rabies outbreak in Bamenda town (1985/80) was from
dogs, 3.19% from cats and 04% {rom monkeys, The Last, South-West and
Adamawa Provinces had very small numbers of biting dogs observed and
confiriuied rabics cases because of several reusons.  Firstly, the dog population
could be simad! due to the sniatl humsan population hence a lesser degree of physical
coutact between dags and people. Sceondly, majority of tie population in these
Provinees is rural where obscervations arc rarely doue and seinding of suspecied
rabics samiples to the laboratory is difficult and scarcely done. ‘That only 1.2% of
the biting dogs obscrved for rabies died during observation could mean that most of
them were not rabid at the time of biting as was seen i 1985/806 i Bamenda town

where 55,057 of huonu dog bite cases were Jrom vaccinaded pets. Tt could also
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mean that the observations were poorly done as a result of inadequate or absence
of quarantine facilities in most veterinary clinics in the country and as such the
clinicians practice home quarantine. A certain percentage of potentially positive
rabies cases are lost since dogs on homme quarantine can not be traced if they die
during the observation and the owners fail to report the deaths. Therefore, the
exact canine rabies incidence in Cameroon remains unknown since rabics cases
depend on laboratory confirmations of dogs that die during observation or dogs
which are highly suspected to be rabid and are killed and samples sent to the
laboratory. The fact that 45.27% of the deaths during observation were confirmed to
be positive for rabies implies that more positive cases could have been seen if all
the dead samples were sent for autopsy. Hence the rabies incidence in Cameroon
according to the data collected was an underestimate of the real situation, Only
Pasteur Centre in Yaounde and Laboratoire National Veterinaire (LANAVET) in
Garoua carry out rabies diagnosis in the country and probably accounted for the
high number of confirmed rabies cases seen in the Centre and North Provinces
where these laboratories are located respectively. The nearness of Provinces like
South and West to Centre and Far North to North gave them an advantage over
others like South-West, North-West  and East in terins of access to the rabies
diagnostic laboratories. Provinces far from the laboratories find it difficult to
transport suspected rabies samples to the nearest laboratory due to bad roads, high
transportation costs and lack of cold chain facilities. Low rabics activities were
seen in Provinees ke the Last, Adamawa and South-West because of their small
human populations (less then I million people) which imply smail dog populations,
The veterinary inlrastructure and facilities could also be respoasible since some
Provinees such as the Centre have better facilities while others do not even have
preservation facilities and funds to transport samples to the laboratory, The low
ligures seen in somce Provinces could, however, be their true rabies incidence sinee

the prevalence ol the discase does not necessarily have to be the same throughout
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the Provinces. The number of dogs receiving antirabies vaccination decreased as
shown Ly this study due to several reasons, Tirst, is the availability of the vaccines
which arc imported {rom Europe and are in short supply in many veterinary clinics
cspecially in the rural areas. Second, is the cost of the vaccine since one dose costs
1,500 Frs CIFA {(N112.50) or more in some parts of the country, As such, the low
socio-economic pet owners can not afford the money cspecially when they own
more than a dog of vaccination age. The Veterinary Pharmaceutical Office (OPV)
is the major source of the vaccine available to pet owners but these offices are
situated only in the Provincial capitals and somie other big towns in Cameroon.
This makes vaccination of dogs in rural arcas very difficult when the veterinary
clinics run short of their vaccines and such owners will have Lo either give up the
vaccination or travel fong distances, incurring extra costs 10 have their pets
vaccittated. With the present economtic erisis in the coutitry, most pei owners do not
vaccinate their pets aid pet care is generally poor. Provinces with more laboratory
confirmed rabies cases than the number of dogs which dicd during observation
could be as a result of some biting dogs killed on first presentation without
observation and sending the samples to the laboratory for diagnosis. The creation
of LANAVLET in 1985 probubly accounted for the  frequently confirmed rabies
cases in the three northern Provinces. Human rabics reporis from all the Provinces
Tfor 7 years suggest that Camcroon is a rabics endemic arca. Despite the existing
rabics laws and prophylactic antirabics treatment in the country, rabics contirues (o
oceur it both animals and hunan beings. This could be due to several reasons: the
antirabics vaccines lor human use arc not available in adequale guantitics to cover
the uumber of paticnts who may be exposed (o rabies; e viccines when available
are very expensive. A single dose of Pasteur rabics vaccine (Vero-cell type) cost
4615 [Frs CEA (N346.125) and the antirabics scrum is even more cxpensive, 10,500
'rs CUA (NT87.500). The third reason is that majority of Camerovnians Hve in

rural arcas where there is poverty and a high degree of illiteracy and as a result
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they arc not adequately informed about rabies. They, thercfore, cannot actually
appreciate the need to promptly seek post-exposure treatment and some even rely
more on traditional healing. This observation was also reportied by Ezebuiro et al.
(1980). Gencrally, human rabies was a problem in rural arcas in Cameroon
contrary to the situation in dogs where the problem was urban in pature. This
obscrvation is in conformity with what has been reporsted by Lzebuiro er al, (1950).
This s perhaps the reason for the high human deaths duc Lo rabics in the Far North,
North-West, West and North Provinces where majority of their population is rural,
The Centre Province also had a high number of deaths due to rabies perhaps
becausc of the highest number of canine rabies cases secn there. That more males
than females were exposed to rabics conformed with reports of Lzebuiro et al.
{1980) who reported 617% of males and 39% of females sceking post-exposurc

trcatment in Nigeria.



CHAPTER SIX
6.0 CONCLUSION

6.1 DOG POPULATION STUDIES

It can be concluded from the dog population studies that dogs are kept by many
houscholds in Bamenda and Wum, although the rcasons for keeping them and
other parameters differ slightly. Certain dog population parameters in both towns
were similar e.g, source of dogs, feeding, confinement, age and breed distributions
ol dogs.

Although information on stray dog population was not obtained in this study,
the accessibility of owned dogs for mass vaccination would be quite high as most
dog owners and household members could handle their dogs. Dogs play an
important role in the security of the households through their guarding function.
The ecology of dogs in Bamenda and Wum could not be well understood due to
lack of information on stray dogs but it is the author’s hope that the attempt made
S1 Unis work will act as a stintulus for more detailed studies sinee this information is

very nccessary for the prevention and control of rabies.
6.2 EPIDEMIOLOGY OF RABILS

Despite the control and vaccination programmes of rabics in Canleroon since
1948, according to the Diseases of Animal Ordinances (CAPSS of the 1948 Laws),
the incidence or rabics has not declined appreciably. The incidence has even been
on the increase between 1985 and 1990. Canine rabics thus continues to be an
important element of the rabies problem in Cameroon, The cascs in dogs and the

bites from dogs including escaped and unobscrved dogs™account for the human
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antirabies treatments administered in the country today. The level of awareness of
the gencral public on the dangers of rabies is high although the awareness of the

necessity (o vaccinate dogs against rabies by dog owners appears to be limited to

the urban populations which form only 37.8% of the 10.5 million Cameroonians.

The records on rabies, thercfore, could not be said to have given a correct picture
of the prevalence of the discase. However, these records do illustrate that the
discase is widespread in the country and occurs every year in both animals and
human beings. With practically no dala on rabies in other domestic animals and
wildlife, the epidemiology of rabies in Cameroon is not well understood although it
can be presumed from the available data that the disease is maintained in an
cndemic slate by dog-to-dog transmission. It is also the author’s hope that this
study of the ¢pidemiology of rabies in Cameroon will stimulate a more scientific

approach in the prevention and control of the discase.

6.3 RECOMMENDATIONS

From the base-line findings of this work, the author wisltes to make the
foltowing recommendations:

(a) that further works on dog ccology (for both owned and
especially unowned dogs) be undertaken in Bamenda and
Wum, and indeed other parts of the country or the country at
large so as to understand the ccological parameters which
could play an important role in the prevention and control of
rabies in Camcroon,

() that more detailed epidemiologic studies of both human and
amimal tabics in the country be carricd out in order 1o
detcrmine the actual incidence of the disease to enable a more

realistic control of the discasc.

1



(c) Both canine and human rabics appear to be on the decrease

apparently from failure to observe existing rabies control laws

* and regulations. A revival or re-enforcement of the rabies laws

in the country is suggestcd so as to control the discase in dogs

and thereby reduce or prevent the disease in the human
population,,

() There is the need for an in-depth study of the attitudes of

Cammeroonians towards responsible dog ownership and

reasons for keeping excessive dogs as these could clueidate the

epidemiology and control of rabies.
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