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vaceine, the cattle were vaccinated with goat attenuated virus
and rabbit attenuated virus. The use of the last named was
limited to calves in the southern provinces as these had proved
to be too susceptible for goat attenuated virus to be used on them.
These attenuated viruses, which universally gave good results,
were purchased from the Director of Veterinary Services, Kenya
and his cooperation in supplying all our demands is acknowledged
with gratitude.

Contagious Bovine Pleuro-Pneumonia.

This discase was widespread in the western and southern
Sudan and was the most serious obstacle to livestock development.
Although over a million doses of attenuated culture vaccine were
administered, the results obtained were not entirel; satisfactory.
The energics of the Research staff were largely concentrated on
a search for a more effective vaceine.

The avianised vaccine introduced by Piercy and Sheriff in
Kenya gave promising results initially but after a large field trial
it was found that the immunity produced was of too short
a duration to be of much practical value.

Bovine Trypanosomiasis.

The position regarding this disease continued to show
improvement even though about 30,000 cattle were brought up
for treatment. The poliey was to treat clinieal cases with dim-
idium bromide reserving the use of antrycide for mass treatment
should the incidence increase sufficiently to warrant such a
procedure.

About a thousand milking cattle were successfully protected
against trypanosomiagis within the main tsetse belt by inoculation
with antryeide pro-salt at intervals of two months. Some of these
cattle had been protected in this way for over three vears without
showing any ill-effects following the injections except rows of
small unsightly swellings at the inoculation sites.

Anthrax.

Normally this disease is of little significance and only a few
aporadic cases are reported. This vear, however, two serious
outbreaks oceurred in Darfur and Upper Nile Provinces where
also several cases of human infection were reported. A quarter
of a million cattle were vaccinated and at the end of the year the
outbreaks appeared to have been effectively controlled.

Foot and Mouth Disease.

This disease was present in the Upper Nile and Bahr
El Ghazal Provinces in July and many maligant cases were
found. It spread northwards and by September cattle destined
for export to Egypt were found to be infected at Kosti and El
Obeid. This necessitated suspension of the trade for three weeks
while all the export cattle en route were artificially infected with
the two types of foot and mouth disease virus hitherto known to
exist in the country and allowed to recover.
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Other Diseases.

Haemorrhagic seplticaemia in cattle was reported from small
isolated areas in the central and southern provinces and some
twenty thousand cattle were vaccinated against it. Bovine farey
was common amoengst the Hawazma and Tegali cattle in Kordofan
Provinee ; it caused few casualties but much economic loss on
account of the poor condition of many of the animals infected and
the reduced quality of the hides. Blackguarter occurred in a few
areas in Kordofan and Blue Nile Provinces. Some cases of East
Coast Fever were reported from near the border with Uganda and
Kenya. Caseous lymphadenitis was common amongst the desert
sheep of Kordofan Province. Fascioliasis (liver fluke) was very
prevalent along the White Nile in Kosti Distriet where some
72,000 doses of hexachloroethane were distributed with very
effective results. Camel mange was common in the central
provinces but it was of little significance as the owners dealt with
it effectively with gamatox dip ; over two tons of this powder
were distributed. Many cases of epizootic lymphangilis were seen
in Blue Nile and Kordofan Provinces. A few unvaccinated horses
were reported to have died of African Horse Sickness amongst
the Ingessana tribe in Blue Nile Province. Newcastle disease
cansed heavy losses amongst poultry before it could be controlled
by vaceination. In addition there occurred spirochaetosis, fowl
diphtheria, infectious laryngo-tracheitis, fowl tuphoid, and fowl
paralysis.

TSETSE SURVEY AND RECLAMATION.

The Tsetse survey and Reclamation Team created in 1951
to carry out a tsetse survey of about 150,000 square miles of cattle
rearing country in the Southern Sudan and to reclaim infected
areas where practicable, completed the survey of about 15,000
sguare miles in the northern part of the Bahr El Ghazal Province.
This survey defined the northern boundary of the main tsetse belt
in that region and three * islands " of tsetse ((lossina morsitans
awgandenese only) covering about 600 square miles, in the
Jur Narrows Area. These ¢ islands ™ are situated close to seasonal
migratory routes of about a quarter of a million cattle and
undoubtedly play a very important role in the spread of bovine
trypanosomiasis.

1t was decided that these ¢ islands " should be cleared of
tsetse and that the only practicable economic method of deing
so was by the eviction of all game animals. Operations were
started in the first “island " in January and despite great
difficulties in recruiting and training native hunters and in obtain-
ing rifles, 168 buffalo, 208 baboons, 81 monkeys and 1175 other
game had been shot by the end of June.

IV. ANIMAL INDUSTRY.
INTERNAL TRADE.

Sales of Livestock.

The continued prosperity of a large section of the inhabitants
as a result of high cotton prices was responsible for slight increases
in the average prices of livestock already at a high level during
the preceding vear. At the fourteen principal markets 606,949
cattle, sheep, camels and donkeys were sold for £r. 3,430,648.
The following table shows a comparison of the numbers and values
with those of the preceding vear :—






]
-
K i [ ! |
111
) 1 1




S e

LIVESTOCK IMPROVEMENT.

Good rains in the summer of 1952 produced better grazing
than average over most of the country and this ecoupled with
improved control of disease gave the pastoral people a happier year
than usual. The only important exceptions were the Taposa cattle
owners near the Kenya and Ethiopia borders where the rains were

poor.

The cumulative effects of mass immunisation against rinder-
t and contagious bovine pleuro-pneumonia and improved
control of trypanosomiasis during the preceding few years
brought about a comspicuous increase in the size of herds,
icularly in the western provinces. The animal industry was
in fact emerging from the first or survival stage of development
into the next or quantitative stage and numbers were increasing
rﬂ-pitﬂ{- 1t was obvious that plans should be made without delay
to make the best economie use of this added wealth and to guard
against numbers inereasing beyond the carrying capacity of the
land. These plans would aim at increasing the offtake of cattle
to keep pace with the higher production rate, at making available
the maximum possible grazing and at improving the guality of
stock by selective breeding i.c. developing the industry into its
final or qualitative stage.

Such plans were incorporated in a report submitted by the
ice on “ Animal Industry in the Sudan with Recommenda-
tions for its Expansion.” This report recommended that until the
ualitative stage was attained veterinarians should be responsible
or formulating policy relating to all development of livestock and
that the Veterinary Service should be reorganised and expanded
in order to be able to deal properly with this work. Proposals
were made for the creation of Livestock Improvement and Animal
Industry Centres in each of the main cattle rearing regions and
of Grassland Experimental Centres in each of the main ecological
zones and also for developing poultry and dairy industries and
for organising improved marketing of cattle. Although these
recommendations were accepted by the Government committees
concerned, consideration of staff changes necessary was delayed.
Implementation of the new policy was thus not possible and work
on the development of livestock was consequently restricted.

The Animal Research Officer toured most of the livestock
rearing areas and towards the end of the year began a detailed
survey of the Kenana cattle in anticipation of the establishment
of a Livestock Improvement and Animal Industry Centre in the
Fung District.

The study of the suitability of various exotic breeds of poultry
was continued at the small Poultry Farm established at Khartoum
North during the preceding year. It became clear that white
leghorns were superior to brown leghorns black leghorns and
ATNCONAS,
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‘Contagious Bovine Pleuro-Pneumonia Vaccine,

In response to demands, production this year was carried to
-a higher level than ever before, 1,474,400 doses being issued.

During the year, reports from several provinces cast doubt
on the immunising ability of the vaccine, as clinical cases were
-occurring in animals inoculated with vaccine only four to six
months previously, All reports agreed, however, that the vaccine
was of wvalue in suppressing outbreaks of the discase. In
an attempt to overcome the defective immunising ability of the
vaccine, seed material was only used for a limited number of
generations after the safety point had been reached.

In May and June of this year 133,350 doses of egg pleuro
vaccine from Kenya were issued. This figure is included in the
total issued for the year, shown above.

Diagnosis of Specimens.
A total of 705 specimens was examined during the year.
In general the specimens were represcntative of those made

in previous years. An unusual organism was a para colon bacillus
isolated from the faeces of a cow at the Belgravia Dairy.

The total given above does not include many floeculation
tests for contagious bovine pleuro-pneumonia nor does it include
the m Brucella agglutination tests carried out with sera from
Blue Nile Province.

EXPERIMENTAL WORK.

1. Trypanosomiasis—The Therapeutic Action of Ethidium Bromide.
(El Amin Eff. El Karib and Mr. T. M. Leach).

This work was carried out under the direction of Mr. J. T. R.
Evana and was a continuation of his previous work.

. Two members of the staff of Boots Pure Drug Co., Mr. E. J. H.
Ford, B.Se., ML.R.C.V.8. and Mr. E. C. Wilmshurst, B. Pharm,
B.Se., arrived in Khartoum early in January and collaborated ;
they stayed in the Sudan for about four months.

The resulis of the éx;mﬁmonts in detail are being published
elsewhere. Only a summary is given here.

(a) Therapy of T. congolense infection in catfle.

Number treated. mg/kg. Period observed Relapses
7 0.125 16 weeks 2
7 0.25 S 0
7 (L5 " 1
7 1.0 L4 0
T 1.6 i ]
7 — 5 all died.
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Experiments have shown that, in 10 per cent Serum broth,
the pleuro-pneumonia organism is destroyed by 16.5 per cent.
absolute alcohol. Three bulls were inoculated once with such
an aleoholised culture in doses of 5, 10 and 15¢.c. respectively.
Floceulating and bactericidal antibodies were developed. Two
months after inoculation these animals together with two controls
were tested in the usual way for immunity. The controls
developed swellings which led on to death in about one month ;
the vaccinated animals developed swellings later than the controls
but these resolved and all three animals recovered. It was con.
cluded that the alcoholised vaccine had protective properties.
This observation, if confirmed on a bigger scale, while being of
little practical importance, will be of great importance to
an understanding of the immunity process.

There is evidence that the plenro-pneumonia organism in
culture survives better at pH values above 7.6 than at pH 7.6 or
below.

Further attempts to devise an in vitro test to distinguish
viralent from non-virulent strains have failed.

The pleuro-pneumonia organism fails to grow in  broth
containing concentrations of bile above 1.5 per cent.

An interesting serological finding has been that sera from
animals dying of pleuro-pneumonia agglutinate only non-virulent
organisms whereas sera from recovered animals agglutinate both
virulent and non-virulent organisms. These tests have so far only
been carried out with a small number of sera and clearly need
confirmation, but if that is forthcoming it will provide yet
another factor to a more complete understanding of the immunity
process,

The effect of penicillin on pleuro-pnenmonia vaccine has been
studied by Mr. R. W. White. The value of penicillin in controlling
contamination of pleuro-pneumonia cultures has been shown in
many ways. Following White's (1952 Br. Vet. J. 108, 111} work,
experiments have been carried out on the effect of penicillin on
vaccine. A fairly large experiment, carried out at Malakal, has
given inconclusive results and it is proposed to extend the work
in the coming year.

3. Toct and Mouth Disease. (Mohd. Eff. Ali Mihemied).

In October last year an outbreak of foot and mouth disease
ocewrred amongst trade cattle quarantined at Khartoum North
before shipment to Egypt. Because of the prior occurrence of
foot and mouth disease, these animals had been artificially
infeeted in Kordofan with the two strains of virus previously
recognised in the Sudan (W/M and Kn.Q)), shortly before being
entrainea from El Obeid.

Cross immunity experiments, using virus from lesions in
oattle at Khartoum North and the two known strains of virus,
demonstrated that a third strain was responsible for this outbreak.
This strain has provisionally been labelled NQ.






4. Brucellosis.

Following cases of undulant fever among humans at Barakat
agglutination tests were carried out on =era from cattle, sheep and
goats at Kilo 99 ; these animals had supplied Barakat with milk.

Initial tests showed a number of positive reactors and
cultures from the milk of some of the strong reactors showed the
presence of Br. melitensis in all three species of animal.

Following the isolation of the organism, further agglutination
tests were carried out on sera from animals at Kilo 99 and in the
surrounding villages. Up-to-date a total of 797 sera have been
examined. The results were as follows .

Cattle Elinep | Glpats
Brre ; = T = o
No. Mo, Na. | Ko, e, | e,
Examined | Positive | Examined | Positive Examined | Positive
Kilo 99 g3 1ie 11a A7 | 244 b
Gexien Bes. Farin Tini ik o, i | e P
Other Villagea B3 | 3 & | 1] | i 2

The figures showed that there was more infection at Kilo 99
than in the other localities and that infection, in this area, is heave
ier among sheep (22.7 per cent) than among either cattle (10.8 per
cent) or goats (11.3 per cent).

MISCELLANEOUS.

A formal course of instruction for Stockmen has been started.
Classes are held two or three times a week. The emphasis now
is on elementary laboratory technique and this will gradually lead
EP to more advanced work. The Stockmen's lack of knowledge
of the basic sciences presents a difficulty, but this is offset to some
extent by their enthusiasm.

VII. ACENOWLEDGEMENTS.

The Service welcomed visits by Dr. R. Taylor and Mr. H.
Hoogstraal of the United States Medical Research Unit, Cairo,
who visited the game eviction area to investigate the possibilities
of some game animals acting as reservoirs of infection of certain
human diseases and to colleet parasitological specimens ; by Dr.
Alan Mozley who examined the problem of control of liver fluke
infestation in Kosti District ; and by Mr. G. C. Brander of the
Cooper Research Station who spent a few days discussing the
control of parasitic diseases., Messrs E. J. Ford and E. C.
Wilmshurst of Boots Pure Drug Co., spent four months at
Khartoum collaborating with the Research staff in experiments
to determine the value of ethidium bromide in the treatment of
bovine trypanosomiasis.
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