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ECOLOGY OF RABIES IN SOUTHERN RHODESIA
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SYNOPSIS

The spread of rabies since 1950 in Southern Rhodesia is described,
and its probable causes analysed; the outbreak is attributed chiefly
to the vast domestic-dog population, but cases have been noted
among many other species of animal. The difficulties encountered in
enforcing general control measures are discussed; however, the
advent of Flury-strain avianized vaccine has allowed of a successful
inoculation campaign which, in spite of some failure in immunization,
is satisfactorily controlling the disease in most of the areas involved.

Southern Rhodesia, a country roughly the size of France, with an area
of 150,000 square miles (approximately 390,000 km2) is completely land-
locked, being bounded on the north by Northern Rhodesia, on the east by
Mozambique, on the south by the Union of South Africa, and on the west
by the Bechuanaland Protectorate. The northern boundary is formed by
the Zambesi River and the southern by the Limpopo River.

The country can be classified roughly under three heads: (a) wide
undulating plains, clothed with long grass, but comparatively bare of trees;
(b) broken ranges of hills and isolated kopjes, generally well-wooded (the
bulk of the African population is to be found here); (c) bush country-open
plains alternating with woodlands.
A considerable part of the country consists of elevated plateaux standing

from 3,500 feet to 5,000 feet (roughly 1,000-1,500 m) above the sea, and
the watersheds and upper plains are most suitable for European occupation.
It is because of this elevation that the climate of Southern Rhodesia is not
typically tropical, although the country lies within the tropics.

The year divides itself into two main seasons-the rainy season, five
months, and the dry season, seven months. During the wet season, swollen
rivers form natural barriers to the movement of livestock.

The country has been occupied by Europeans for only 60 years and the
European population is still no more than 150,000, whereas the indigenous
population probably exceeds two million. The density of population
is therefore light, and man lives in close proximity to vast undeve-
loped areas carrying a great and varied population of wildlife. In the
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rural districts the Africans live a communal type of life in their own
reservations; in the suburbs of modern towns there are congested areas of
African population.

The domestic dog-population is estimated at 250,000, the majority
owned by Africans; the African life is pastoral, and of a total cattle popula-
tion of three million they own two million, which are grazed in areas where
wild game also abounds. The African environment is therefore one of close
contact with wild animal life. These conditions make administration
difficult, in that individual responsibility is difficult to impose and that
success or failure depends predominantly on control in areas peopled by
Africans.

Of wildlife susceptible to rabies the most important have been jackals
(Thos adustus), civet-cats (Civettictis civetta), and honey-badgers or
ratels (Mellivora capensis).

These animals are widely distributed throughout the country, although
it is significant that practically all recorded cases of rabies in wild fauna
have occurred on our eastern border. The border areas are, on the whole,
undeveloped, as are the neighbouring countries, which makes the territory
very vulnerable to re-infection.

Southern Rhodesia was free from rabies from 1913 to August 1950.
In all adjoining territories the disease existed to some extent, and the danger
of infection's being introduced was always present. In the Union of South
Africa, rabies was confined entirely to infection in Viverridae, especially in
mongoose, and was localized to areas where these were numerous. In 1950
the Union veterinary authorities notified us that cases of rabies were occur-
ring in their territory near our border and that the infection was not related
to spread from Viverridae. In August 1950 the first confirmed case occurred
in Southern Rhodesia in the southwest border area. Investigations indicated
that the disease had probably been present in this area since the previous
February, and reports of incidents involving stray dogs, undoubtedly rabid,
appearing and biting dogs and small stock, were elicited from very reticent
Africans along approximately 200 miles of the border, westwards from
Beitbridge. We were led to the conclusion that the introduction had been
through Africans crossing the border to Bechuanaland and the Transvaal
in order to purchase cheap grain, and taking their dogs with them on these
transactions.

The earliest introduction appears to have been in the Tuli area, ad-
joining Bechuanaland, and a later infiltration appears to have come from
the Beitbridge area, adjoining the Union of South Africa. Within six
months of the first confirmed case at Gwanda, no fewer than 41 confirmed
cases were recorded in 12 districts and extending 200 miles into the interior
of the Colony. The rate of spread was rapid and was confined almost
entirely to cases in dogs or in other animals through dogs. By September
1951, the following cases had been recorded:
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Confirmed Clinical

Dogs . . . . . . 118 Dogs . . . . . . 273
Cattle ..... . I Cattle. .... 14
Horse .1.... . I Cats ...... 8
Sheep .1.... . I Wild dogs . .. . 7

Honey-badgers. . 3
Jackals.. 6
Polecats.. 2
Leopard .

The control methods adopted were as follows:
(1) Tie-up order operating within a 20-mile radius of an infected locus
(2) Destruction of stray or ownerless dogs
(3) Compulsory reporting of suspicious symptoms and deaths
(4) Building-up of a diagnostic service
(5) Reduction of wildlife (jackals)

Within one year 16,234 stray or uncontrolled dogs had been destroyed
in infected areas. Recurring cases of rabies in an area were causing the
" tie-up" period to be a long-sustained misery to dogs and their owners.
The order was being evaded and there was a lack of staff to cope with
the position.

The tie-up of dogs was from the very outset extremely unpopular with
the entire general public. Its unpopularity with African owners was based
primarily on the fact that it is their custom to allow dogs to be loose at
night in order to forage for food, and to protect the village against the
visits of marauding wild animals. Africans and Europeans alike, however,
soon learned that it was impossible for the authorities to maintain the
destruction campaign through the hours of darkness, and ultimately the
majority of dogs were allowed to roam free at night, thus nullifying the
whole policy. Illicit movements of dogs from infected to non-infected areas
were impossible to prevent. The disease spread northwards through the
territory, cases becoming more numerous month by month, until in June
1951 we were forced to the decision that our control measures must be
supplemented.

The professional staff everywhere reported that control or elimination
of the disease was impossible under these conditions and advocated nothing
short of ruthless action by all officials for the destruction of all dogs in
infected areas. This policy would not have been acceptable either to the
Government or to the general public. Fortunately, information regarding
the Flury-strain avianized virus vaccine, as produced by Lederle Labora-
tories1 became available, and its claim to set up an active immunity within
a short period seemed to be the answer to offset the long and indeterminate
period of " tie-up " in rabies-infected areas. A supply of this vaccine was

1 American Cyanamid Co., Pearl River, N.Y., USA
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accordingly ordered, and delivered by air, and vaccination of all dogs in
infected areas was begun in July 1951. For several months vaccination
was confined to these infected areas, but in October 1951 we jumped north
to Salisbury in an attempt to create an immune belt in the path of the
northward-spreading epidemic.

Infection, however, spread further, until it became necessary to place
the entire country under quarantine restriction. Vaccination continued,
the aim being to inoculate every dog in the country; in fact, over 208,000
dogs have been vaccinated and tattooed on vaccination, and this is con-
sidered to represent 75%-80% of the entire dog population.

As the Colony had been free from rabies since 1913, the Diagnostic
Service had to be built up. The earlier cases were dealt with by the kind
offices of the Union veterinary authorities at Onderstepoort. The pressure
of their own cases and the specimens being submitted from Rhodesia at
first confined diagnosis to incidents where human beings were involved as
contacts, and this accounts for the large number of cases reported as clinical
cases in the first year of the outbreak. Eventually our own service came
into operation and histological results were available within a few hours of
the receipt of specimens. Biological results were, on occasion, still requested
from Onderstepoort, and this is mentioned because some histologically
positive specimens failed to give a biological positive. This was considered
to be accounted for by the long rail journey under conditions of high
temperature.

Up to the present time [1953], a total of 388 cases of rabies have been
confirmed, occurring according to species as follows:
Dogs ..... 310 Cats ..... . 7 Badger .... . 2
Jackals ..... 35 Cattle ..... . 19 Baboon .1.. . .

Sheep .. 7 Horses ..... 2
Ratels .. 2 Civet-cats .. . 3

In addition, up to the end of September 1951 the following clinical
cases were reported:
Dogs ..... 273 Cattle ..... 14 Cats ..... . 8
Wild dogs ... . 7 Honey-badgers . 3 Jackals .... . 6
Polecats... 2 Leopard.1... I

Among vaccinated dogs, confirmed rabies has been reported in 53;
this figure requires breaking down; thus, of dogs vaccinated:

Number becoming confirmed t Period after vaccination
cases of rabies a (months)

10 <1
9 1-3
5 3-6
8 6-9
7 9-12
7 12-18
7 unknown
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When we take into consideration the long incubation period of rabies
and the possibility of natural infection before vaccination, the figure falls
to 22 cases more than 6 months after being vaccinated, with 7 cases in the
unknown period. Viewed against the background of 208,000 vaccinations,
this figure is very small. It represents 0.01% to 0.025%, taking the lowest
figure of 22 cases and the highest of 53 cases of rabies in vaccinated dogs.

We are satisfied that the major factors in the assessment of these break-
downs must be (a) infection before vaccination, and (b) the human factor
in performing the vaccination technique.

Some vaccinated animals were known to have been in contact with,
or in the near vicinity of, rabid animals.

In a vaccination campaign carried out under tropical and subtropical
conditions, and involving the transport of vaccines over long distances and
the use of a delicate vaccine, especially in the reconstituted state, some
failure of viability of virus, or errors in technique, may well have occurred.
Two years have now elapsed since vaccination was begun and no significant
waning of immunity has been noticed. No fewer than 17 districts previously
infected have had no case of rabies for a period of more than 12 months.
A few other districts, after being free for a year or more, now show sporadic
cases, sometimes, but by no means always, in vaccinated dogs. It is our
policy in these districts to revaccinate all dogs within a 15-mile radius of
such an outbreak.

The general position throughout the country, while not such as to give
rise to the hope that we are near to eradicating the disease, is nevertheless
fairly satisfactory. Exceptions to this are the western, and-particularly-
the eastern, border districts. In the eastern border districts alone, since
December 1951, 102 cases have been confirmed, of which no fewer than
61 occurred in animals other than dogs. By far the greatest number occurred
in jackals (35), other animals involved being ratels, civet-cats, badgers,
cattle, and sheep. It is felt that the cases involving cattle and sheep can also
be attributed to wild carnivora, principally jackals. The extermination of
this type of wildlife is almost impossible, but in an effort to reduce it, a
bounty of 10/- (roughly $1.40) has been offered for jackal tails.

All dogs in the entire eastern border districts have been compulsorily
revaccinated, and those in the western border will be done in the near
future. It is our belief that to reduce infection in these areas to a minimum,
it will be necessary to revaccinate at intervals.

We have therefore the two problems of infection existing in wild fauna
and re-infection from across our vulnerable borders with which to contend.
So far, jackal infection has given us most trouble, but the 10/- bounty per
tail encourages slaughter of this species of vermin. In border areas, and
areas of re-occurrence, the reinforcement of immunity by revaccination is
receiving attention.
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The original information that vaccination was only practicable after
five months of age led to our providing weekly facilities in all areas for the
vaccination of dogs on reaching that age. This five-month period is a vulner-
able period, and it is hoped that it can be reduced.

Discussion on rabies in the southern African group of territories raised
the issue of the value of a double vaccination-campaign to ensure against
both breakdown and pre-infection, and to make certain that dogs can
safely be permitted to pass from one country to another. The most recent
information regarding the earliest age at which immunization is possible
and the duration of immunity achieved is of vital importance for the formu-
lation of conditions of movement and entry. The long incubation period of
rabies and the present extent of our knowledge that vaccination has no
effect on pre-infection have to be borne in mind in this connexion.

In conclusion, we must acknowledge the advance made possible in the
administrative control of rabies by the availability of a safe active virus
vaccine; in our territory, the use of Flury-strain vaccine has brought order
out of chaos. It is felt that the benefit accruing from vaccine immunity
should be incorporated into both domestic policies on rabies control,
and interterritorial policies on movement of dogs, having due regard,
however, to the long incubation period of the disease.

RItSUMIt
La population de la Rhodesie du Sud habite, clairsemee, a proximite de vastes eten-

dues incultes oLu vivent de nombreuses especes d'animaux sauvages. Le nombre des
chiens domestiques est evalue 'a 250.000, la plupart etant propriete d'Africains, qui
paissent leurs troupeaux dans des regions oiu le gibier abonde. Un contact etroit existe
donc entre animaux domestiques et animaux sauvages. Parmi ces derniers, ce sont les
chacals, les civettes et les ratels qui jouent le role principal dans 1'ecologie de la rage.

La Rhodesie du Sud a ete indemne de rage de 1913 a 1950. La maladie, venant proba-
blement du Betchouanaland et de l'Union Sud-Africaine, se repandit rapidement des la
fin de 1950, presque toujours par l'intermediaire des chiens. Les mesures de lutte qui
furent adoptees alors prevoyaient: la tenue en laisse des chiens, dans un rayon de quelque
30 km autour de la localite infectee; la destruction des chiens errants; la declaration
obligatoire des morts d'animaux suspectes et des sympt6mes imprecis; 1'etablissement
d'un service de diagnostic; la reduction de la population des animaux sauvages. Au bout
d'une annee, 16.234 chiens errants ou sans proprietaires avaient ete detruits dans les zones
infect&es. Mais cette mesure ainsi que celle qui imposait de tenir les chiens a l'attache
se revel6rent bient6t irrealisables. Les chiens devaient etre laiss6s libres la nuit pour
chercher leur subsistance et proteger les villages contre l'incursion d'animaux sauvages.
Les mesures decretees, impopulaires, ne paraissaient pas pouvoir etre appliquees
efficacement, et, devant 1'extension constante de 1'epizootie, d'autres dispositions deve-
naient indispensables.

La production, aux Etats-Unis, du vaccin avianis6 souche Flury permit en 1951
d'orienter la lutte dans une direction nouvelle. La vaccination de tous les chiens dans
les regions infectees commenca en juillet 1951 et fut appliquee 'a 208.000 animaux.
Parmi les chiens vaccines, 0,01 %-0,025 % seulement (suivant les bases d'estimation) pre-
senterent des symptomes de rage. Ce resultat est tres satisfaisant, si l'on tient compte
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de l'eventualite d'infections en incubation au moment de la vaccination et des condi-
tions techniques de vaccination dans un pays tropical ou subtropical, avec un vaccin
d6licat.

Dix-sept des districts infectes n'ont pas present6 de cas de rage 12 mois et plus apres
la vaccination. Les chacals sont les plus redoutables des animaux sauvages qui inter-
viennent dans la transmission de la rage. Une prime est maintenant offerte (environ
$1,40) pour chaque animal detruit. Dans tous les districts frontaliers de l'est, la revacci-
nation des chiens a ete rendue obligatoire; dans ceux de l'ouest, elle va l'etre.

La lutte antirabique en Rhodesie du Sud consiste a prevenir la reinfection dans les
zones frontieres et a reduire la population des animaux sauvages. Le vaccin souche Flury
a permis de mettre de l'ordre dans une situation auparavant chaotique. Les b6nefices
que l'on peut attendre de la vaccination sont assez evidents pour que l'on integre cette
mesure dans la lutte sur le plan national et dans les dispositions inter-territoriales
concemant la circulation des chiens, sans oublier cependant les problemes qui decoulent
de la longue periode d'incubation de la maladie.


