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SECTION 1.

I. DISEASES OF ANIMALS.

Diseases of Cattle. . -

Until a few years ago the Arab cattle owners appear to have viewed with
grave suspicion any suggestion of interference with their stock by the Vete
inary staff. The result was that the existence of disease was rarely report
until after an outbreak had assumed such proportions that the Vetering
staff was unable to exercise offective control over it. Instances also eam
notice where reports of heavy losses having been suffered from disease v
only made when the assessment of herd tax was under discussion. This
of affairs may have arisen as the result of the imposition of irksome gua
tine measures in the past the object of which was not apparent to  the ca
owners, but, whatever its origin, it rendered the task of disease control incredibly
difficult if not impossible. '

P

Under present eonditions in the Sudan disease control measures can only
applied effectively provided the cattle owning tribes appreciate their value a
are prepared to render all necessary assistance to the Veterinary staff in earryin
them out. The first essential step is to obtain the confidence of the peopl
concerned and it is gratifying to record that there is every indication of c
siderable progress having been made recently in this direction. This is ev
denced mainly by a greater willingness on the part of owners to report the
ence of disease in the hope that veterinary assistance will be fortheomin
inoculate or vaecinate their cattle with a view of reducing their losses &
minimum. i

This weleome change of attitude iz probably attributable to avariety of e
chief of which are, undoubtedly, the provision of motor transport for the Vi
inary staff, and the provision of adequate supplies of a protective serum aga
cattle plague and of a safe and effective culture vaceine against contagious b
pleuro-pnenmonia.  The use of motor transport permits of Veterinary Ins
keeping in closer touch, than was formerly possible, with the conditions ob
throughout the large arcas they are in charge of, and enables them to procee
rapidly, with supplies of serum and vaccine, to outbreaks in outlying .W
Time saved in this way is of the greatest value in dealing with outh 1k
epizootic diseases.

The marked suceess that has attended the free use of cattle plag
serum and of culture vaccine against contagious "bovine pleuro-pn
in combating outhreaks of these diseases, has probably been the most
factor in removing the feeling of distrust of veterinary measures from the
owners’ minds. 4

It is interesting to record that, with the increased authority grants
Native Councils, indications are not lacking that these bodies are beginnii
appreciate their responsibilities in connection with the control of dises
stock. Requests have been received from various distriets for selected natives
be given a training in veterinary work and to be returned afterwards to t



respective areas where they would be responsible_to the tribal authorities for
the detection and control of outbreaks of disease. If tribal veterinary organ-
Jizations of this kind counld be created throughout the cattle-raising areas of the
- eountry, not enly would the task of disease control be greatly simplified. but a
_eloser liaison between the Veterinary Serviee and the cattle owners would be
established which could not fail to have far-reaching and beneficial effects.

The eattle industry of the country is menaced by the widespread existence
of cattle plague and contagious bovine pleuro-pneumonia and, consequently,
the energies of the Veterinary Serviee are mainly devoted to the task of con-
trolling these diseases as far as it iz possible to do so with the means at present
available. The numbers of outbreaks recorded in 1929 show increases over
those reported in 1928 of fifty-two per cent. in the case of cattle plague and of
eighty-seven per cent. in the case of contagious bovine plenro-pneumonia.
It is impossible to assign true values to these figures as apparent increases are
as likely to be the result of increased willingness on the part of cattle owners to
report disease as to be due to an actual increased incidence of disease,

j In consequence of the large numbers of cattle which were presented for
treatment the demands for serum and for vaceine were much greater than had
- been anticipated and it is greatly to the credit of the Veterinary Research Officer
- that, despite shortage of staff and other difficulties, he contrived to maintain
- adequate supplies to meet all requirements thronghout the vear.

:.!hhlu Plague (Rinderpest).

During the period under review seven hundred and ninety-five outbreaks of
eattle plague came under notice involving o total of one hundred and twenty-
Afour thousand cattle ; of these, twelve thousand seven hundred head died and
over thirty-seven thousand were treated with eattle plague anti-serum. The
‘average mortality was 10.25 per cent. The losses suffered varied greatly in
“different outbreaks, the worst results being recorded where large nu  bers of
“eattle, susceptible to the disease, were involved and where the disease had existed
for some time before assistance was sought. More than half the total losses were
recorded in Kassala and The Fung Provinces but the provinces of White Nile,
Darfur and Kordofan also suffered severcly.

_ Reference was made in the report of last year to an extensive outbreak which
oceurred in November on the Kassala-Fung provineial boundary, affecting the
cattle of both Provinees under conditions which were particularly favourable to
the spread of the disease. Upwards of thirty thousand head of cattle were
ultimately involved and the fnw& suffered were exceptionally heavy. The
outhreak originated in the Butana which is a common grazing ground for cattle

sm both Provinces for some months during and after the rains.  Arrange-
ts have heen made to avert a similar catastrophe in future by detailing
) &t&ﬂnury police to accompany the nomad Arabs on their annual migrations to
the Butana.

~ In the Blue Nile Province eighty-seven outbreaks, involving nine thousand

gix hundred and fifty head of cattle, occurred during the year. An excellent
ligence system, coupled with motor transport and good roads, enabled the
erinary staff to deal so promptly and effectively with these outbreaks that
total number of deaths amounted to only four hundred and forty—an average
ality of four and a half per cent.

 Cattle plague came under notice on several occasions in cattle awaiting

export to Egypt but in all cases the discase was effectively controlled by the use
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of serum with little or no interference with trade. Fifty cattle died or w
destroyed on account of eattle plague in the quarantine stations at Kharf
North, Wadi Halfa and Port Sudan as compared with seventy-one last y

The consolidated returns of outbreaks of rinderpest for the past three y
are given below but, as previously stated, it is considered impossible to
true values to these figures for purposes of comparison :—

Number of Nuomber of

outbreaks cattle

reported.  involved.
1927 fyicct- by B A TN et 340 62,657 _
1928 .. - e £ 523 91,603 7,137
1928 . o o e 795 124,406 12,743

The requirenients of cattle plague anti-gerum for 1929 had heen estir
at fifteen hundred litres and arrangements were therefore made to produee
quantity at the temporary serum station at Malakal, commencing at th
Decemuber, 1928, Delays unfortunately oceurred in obtaining the n
cattle required at Malakal and before fresh supplies of serum became a
the small =stock which had been earried forward from last year was ex
To meet this emergency the Veterinary Research Officer produced a few the
doses in Khartoum and, although the production costs were thereby in
the results were most satisfactory and a very difficult period was sue
tided over.  The serum station was closed down towards the end of May k
tinie, altogether, seventeen hundred litres of serum had been produ
teen hundred litres of serum were issued during the year leaving a small bal
of one hundred and fifty-seven litres to be carried forward to next year.

Considerable difficulty has again been experienced by the Uppe
Province authorities in obtaining the cattle required for serum
next vear. Some cattle were collected in July with the intention of
them in the vicinity of Malakal until required but, unfortunately, an
of eattle plague occuwrred amongst them with somewhat disastrous
it is feared that it will not be found possible to commence operations as
1930 as has been planned. '

The provision of permanent buoildings and guarters at Malakal,
been approved, will remove some of the difficulties and hardships e
in producing the country’s serum requirements and, with the appoin
a whole-time Veterinary Inspector to the Upper Nile Provinee, which
been approved, little difficulty should be experienced in future in me
the required =upply of cattle,

Contagions Bovine Plenro-Pneumonia.

Although the total losses recorded this year from contagions bovin
pneamonia amount to less than twelve per cent. of those recorded fron
plague, this disease is rightly regarded by all stock owners as a most se)
on aceount of its insidious nature and of the lengthy period over #‘rh:l‘__
losses if left to run its natural course in a herd. Contagious bovine
preumonia caused considerable losses during the year particularly i
imces of Darfur, Kassala, Kordofan and White Nile and the nomb
recorded amounted to thirteen hundred and forty head as against n
and sixteen in the previous year.

The heaviest losses oceurred in Darfur Provinee where, unfortu
culture vaccine supplied from Khartoum could not be used in every
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~ owing to the difficulty experienced in delivering it in out-lying districts before it
had ipﬂt its potency. Many of the cattle involved there were treated by the
natives themselves but the results were not encouraging as the casualties resulting
from the crude native method of invculation were almost as heavy as those
from the natural diseasze.

In Kassala Province the disease was mainly confined to the herds of the Beni
per tribe. It would appear that the cattle of the Beni Amer in Eritrex are

ily infected and it has so far proved to be an extremely difficult task to
ent to and fro movement across the border between the two sections of the
he. This year the task of controlling movements of cattle was rendered more
difficult by the fact that all available police were withdrawn at a critical period
of the year for duty in connection with locust control.
The position in Kordofan Provinee shows a marked improvement as only
three hundred and eighty-five deaths were reported this vear as compared with
six hundred and seventy-seven last year,

Thirty-nine cases of contagious bovine |}|Ellm-PnElln]ﬂniﬂ came under notice
ring the year among cattle awaiting export to Egypt as compared with forty-
cases last year.

The demand for culture vaceine was again much greater than in the previous
and the resources of the Veterinary Laboratory were often fully taxed to
t it. The output of this product has increazed during the last three yvears
m over nine thousand to over twenty-eight thousand doses.  Only in one case
the results following the nuse of this vaceine reportod to have been in any way
tisfactory and, when the large number of animals which have now been
ted with it is considered, it can cerminly be =aid to provide the safest and
t efficacious means yet discovered for controlling outhreaks of contagious
vine pleuro-pneumonia.

~and-Mouth Disease.

Although this disease is known to exist in the Sudan its manifestations are
lly of such a mild character that eattle owners do not regard it as a serious
ition and rarvely report its presence,

o cascof anthrax in eattle has come under notice during the past three years.
d not be inferred from this, however, that the disease is non-existent in this
itry,  In the past attention has been direeted to anthrax through its oceurrence
ot in eattle or sheep which happened to be under close veterinary supervision
 the human subject as the result of handling or eating the flesh of a diseased

ST Al o

ceasional reports have been received during the past two years of the
eeted oceurrence of trypanosomiasis in cattle in the Gedaref district of Kassala
rince but it was only in November of this year that positive evidence of the
nee of the disease was forthcoming.

panosoma vivax and T. congolense were found in blood smears from
Um Senchra and in Gedaref township and, according to the cattle
‘about fifty per cent. of infected cattle usually succumb.  The presence
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SECTION IIIL.

IMPROVEMENT OF LIVESTOCK.
Cattle.

The lines on which aection has been taken to improve the cattle in Southern
Darfur and Southern Kordofan during the past eighteen months are, hriefly,
the encouragement of a system of exchanging herd bulls with a view of infusing
fresh blood into herds in which intensive in-breeding has been practised for many
years, and the elimination of as many inferior bulls as possible by castration.
The cattle-owning Arabs are a very conservative people, particularly in regard
toanything connected with the breeding and management of their cattle, and it was
realized that any innovations introduced must depend for their success on receiving
the whole-hearted support of the people. When the reasons in favour of
exchanging herd bulls, and the system which it was proposed to adopt in order
to effect these exchanges, were explained to the Baggara they received gencral
approval, and it was only when the bull exchanges came to be carried out that
the various difficulties to be overcome began to be realized. As a result of the
experience gained during the past eighteen months it has been decided that no
good purpose would be served by continuing on the lines originally adopted and
the scheme has therefore been dropped, at any rate, for the present. It is hoped,
however, that it will be found possible in the near future to tackle the problem
afresh on lines more aceeptable to the people concerned. Every opportunity
has been taken to demonstrate the safety and simplicity of the bloodless eastrator

| when used on young bulls and, as this method of operating appears to appeal to
| the cattle owners, arrangements have been made to issue a certain number of
| the necessary instruments to selected and trained tribesmen.

The improvement effected in the Government dairy herd at Khartoum
North by the use of imported bulls becomes more noticeable every vear.  The
herd now consists of 91 head made up as follows :—

P 16 half-bred cows. 3 quarter-bred cows, 31 native cows, 14 half-bred
heifers, 21 half-bred yearling heifers, 3 three-quarter-bred heifer calves,
" 1 three-quarter-bred two-year-old bull and 2 half-bred bull calves. The effect
of the infusion of imported blood into the herd, coupled with improved methods
of feeding and management, iz reflected in the returns for the last three years
‘showing the average milk yield per cow per apnum. In 1927 this average was
265 gallons, inereasing to 320.75 gallons in 1928 and to 373.56 gallons in 1929.
A young Ayrshire bull was imported in November for use with this herd but,
ortunately, he died of piroplasmosis (T. dispar) a few weeks after
ival and before any use could be made of him.

' In order to decide definitely whether improved cattle will thrive in the Upper
Nile Provinee or not the experiment commenced about two years ago i= still in
progress and a further consignment of four young half-bred Friesian bulls were
despatched to that Province in December for distribution.  During the year
a young half-bred Friesian bull was despatched to the Bahr el Ghazal Provinee
for use with the dairy herd at Wau and another young bull was issued to the
Nazir of the Rizeigat tribe, Southern Darfur.



Horses.

st i

The horse improvement scheme is now in its fifth year and it is satisfactory
to be able to report that the progress made continues to be highly encouraging.
During the next horse purchase tour a number of cross-bred young horses
should be forthcoming. This will be the first crop of cross-breds and it is hoped
that their superiority over the indigenous animal will be as great as was
anticipated when the scheme was inaugurated. A considerable number of cross-
bred fillies have been  brought up for service during the year and the resultant
three-quarter-bred foals should be seen at the next horse shows. :

Financial authority was obtained early in the year to purchase twenty m _
Arab horses from Egypt, and sixteen of these have now been obtained. When the
balance has been proeared and distributed all urgent demands will have been met.

=

The following extract from a report by the Assistant Director of Veterinary
Services gives =ome details of the year's work : — :

“Darfur Province—!t is in the horse breeding districts of this Provine
that the scheme is mecting with the greatest success—the contributing fa
being the suitability of the country, the amenability of the people and the ge
interest displayed by all concerned. It has been found that the best re
have been obtained by the sedentary tribes. Owing to the conditions 1
which the nomads live they cannot bestow the same care and attention on
voung stock as their more sedentary neighbours ; further, owing to the
of African horse-sickness it has not been found possible to supply imported sire
to the nomadie tribes during the rains and eonsequently their mares ean only
mated with such sires during the horse show scason.  Approval has heen obtan
for the provision of more stabling at Nyala and when these stables are comy
it will be possible to accommodate fifteen horses there during the rains,

“Kordofan Provinee —The number of horses, mares and foals paraded
year at the Homr horse show at Muglad was 1,400, an  increase of 200 over |
figures for the previous year. The Homr are very anxious to improve
horses but the conditions generally obtaining in their country are not
favonrable.  The advantages to be obtained from maintaining a supply of
of improved breed for this tribe will, it is considered, be mainly political
Araly and three country-bred stallions were stationed at Muglad during the

“At the Messeria show held at Abu Zabad 800 horses, mares and foals w
paraded, an inerease of 200 over last year. The most interesting class was
for foals by Government sires which attracted 73 entries. It was found
at this show to purchase 37 horses, all of good type, for Government
and for private individuals.

“Fixeellent stabling has been erected at Nahud for two horses and
Zabad for four.

“Khartonm and Shendi Districts — Racing provides the chief stimulus
horse-breeding in these districts.  The conditions in the area irrigated by
Government pumping scheme at Shendi are favourable to horse hmi%
generally speaking, the cost of keeping mares and of rearing foals makes
of a rich man’s hobby than a pmfi't:fhle industry. 110 mares were se
Government sires at Khartoum and 70 were served at Shendi during the

o

“Distribution of Stallions— The following list shows the distribution of
Government stallions as at 31st December, 1929: %
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SECTION 1V.
MISCELLANEOUS.
Grazing and Water.
During the first six months of the year grazing was very scanty in all the

Northern distriets of the country but exceptionally good rains fell from June
onwards throughout the Central Sudan with the result that, during the latter

- half of the year, conditions were more favourable from a stock breeding point of

view, than they have been for some years. Swarms of locusts appeared with the
rains and considerable damage to erops was done by them in certain areas but
the grazing was not appreciably affected. A report from the Red Sea Province
in October stated that good rains had fallen in the Hadendoa and Western
Amarar country especially along Khor Arba and the fringe of the plain at the
foot of the hills as far North as Jebel Eigrim.  North of this point and Westwards,
as flur as the Nile, rains were poor and the Tamarab and Atbai plains had very
little.

Livestock in the Gezira Area.

The practice of harvesting and stacking the forage crop grown on the irrigated
area has become general throughount the area and, with judicious management,
this supply should suffice to maintain the livestock of the tenants in good condition
until the rains break. Some time will elapse, however, before the tenants will
fully realize the necessity of holding ample reserves of forage until the rains
arrive for, by the end of March, owing to overstocking in December and January,
it was found that forage supplies were giving out.

With a view of affecting some improvement in the breed of cattle and in the
common type of donkey and sheep in the Gezira area funds were granted by
Government for the purchase of ten native bulls, ten native ramsand five donkey

| stallions of the rider type. The donkey stallions regquired have heen purchased

and issued to selected tenants who draw forage allowance for them on the under-
gtanding that they will be properly looked after and held available for the free
service of donkey mares in the neighbourhood. Four of these stallions served
65 mares before the end of the year. Of the bulls required only a few have so
far been obtained but it is hoped to procure the balance in the near future.  These
bulls, and the rams referred to above, will also be issued to selected tenants.

A few notes on the sheep breeding experiments which are in progress at the
Gezira Research Farm are to be found in the section of this report dealing with
the improvement of livestock,

Through the kindness of the Manager, Sudan Plantations Syndicate, a motor
horse ambulance, provided and maintained by the Syndicate has been placudl at
the disposal of the Veterinary Inspector, Blue Nile Province. By this means sick
horses are brought in for treatnient to the Veterinary Hospital at Wad Medani.
The provision of this ambulance has greatly facilitated the work of the Veter-
inary Inspector.
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II. Notes on Specimens Examined.

(i) TRYPANOSOMIASIS,

Although camels have, as in earlier years, provided the bulk of positive
diagnoses the actual number of cases continues to decrease.  This is due to the
universal nse of the formol-gel test by Veterinary Inspectors; practically all
the positive diagnoses have been made in material submitted from other sources
or in the Khartonm laboratory which examines all local material. The use of
the formol-gel test for diagnosis will be further mentioned when considering the
control of camel trypanosomiasis.

e

Both cases of equine trypanosomiasis, one of T. brucei and the other of
T. congolense were from the Nuba Mountains where tse-tse fly and these two
apecies of trypanosomes have been known to exist for several years.

} The most interesting specimen was that of 7. soudanense in a donkey, as

this diagnosis helps to fill a gap that has hitherto existed in this country. It is
known that in India and in regions of Northern Africa trypanosomes of the T,
evansi type are commonly found in equidae, but in this country in spite of the
widespread distribution of ' soudanense and the close association of horses,
mules and donkeys with camels no natural infection with this trypanosome
has previously been recorded in any animal other than the camel.  Certain small
scale laboratory experiments had been carried out in this connection before this
case was diagnosed but the work has not yet arrived at a stage that would
make a report profitable.

There is little of interest in the cases of cattle trypanosomiasis.  One case
of mixed T'. congolense and T. vivax and one pure 7. congolense infection were
diagnosed at Kosti in Selim eattle, one mixed infection of these two trypanosomes
from Yirrol, one mixed and one pure T. congolense from Kassala and one 7.
congolense infection in the Khartoum quarantine in a beast from El Obeid.

(11) PIROPLASMOSIS,

As in earlier years the diagnoses of equine piroplasmosis have been few, the
bable reason being the existence of an almost universal immunity tolerance

in indigenous animals and those which have been in the country for some time,
an observation that might be equally applicable to cattle and dogs, although in
the case of the last named it is remarkable that few diagnoses are established
in the acute stages among imported dogs under close observation in Khartoum.

There have been four interesting eases of piroplasmosis during the year :—

(a) A large parasite of the Babesia type in a giraffe which had died in the
Khartoum zoological gardens. Only one parasite was seen but it was very well
stained and had the typical colouring of a piroplasm, being large and somewhat
ovouid rather than pear shaped. Although no more material could be examined
for confirmation there was no hesitation in diagnosing the body as some form
parasite, probably a Babesia.

(b), (¢) Parasites similar to those scen in the giraffe, but in two Roan
Antelope at the zoological gardens. A few parasites were seen in blood smears
from the two individuals, which were suffering from some undiagnosed febrile
eondition. They were treated with trypanblue but died. Unfortunately these
eases oceurred during one of my absences from Khartoum and no material
collected for further study.

In any case, it does not seen probable that in any of the foregoing instances
piroplasms were of pathological significance ; it is, however, unfortunate
t a more thorough study was not carried out.
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{d) A case in an imported pure bred Avreshire bull, the interest Iving in the
fact that it constitutes the first oceasion on which dizease has in this country
been aseribed to a parasite comparable with Theileria dispar of Northern Africa.
This case is the one deseribed in the tabulated statement of diagnoses as havin
Theileria dispar, Piroplasma bigeminum and Prypanosoma theileri, all of which
appeared in less than three weeks from the date of importation. The first
parasites to appear were P, bigeminum accompanied by Tryp. theileri, but
the former was cheeked with a single dose of trypanblue and the trypanosome was
not seen again. Three days after treatment with trypanblue parasites of the
Theileria type appeared and were continuously present in the blood in great
numbers until death occurred on the seventeenth day from their first appearance.
Post-mortem examination revealed lesions characteristic of T'. dispar, namely,
enlarged spleen and lymphatie glands, infarction of the liver (but not of the
kidnevs) and epicardial ecchymoses.  “*Blue bodies™ were plentiful in the spleen
and lymphatic glands, and were particularly numerous in preparations from the
infarcted areas of the liver. i

In the absence of any precise knowledge of the distribution and species of
Theileria in the Sudan it is not possible to estimate their possible danger to |
imported stock. That theileriasis, characterizsed by the presence of “blue bodies™
exists was established a few years ago but, seeing that all the indigenous cattle
appear to be tolerant (naturally premunised) and that a negligible number of |
European cattle has as yet been imported, this class of infection has received
practically no attention. Now, however, it is possible to state that among the
local species of Theileria there is one that conforms closely to that named 7.
dispar in Algeria. i

{1ii}) BOVINE LYMPHAXGITIS.

Although bovine lymphangitis is a fairly widespread condition it does not
a}Jp:-a,r to have been recorded in this country until this year. A single specimen
of pus was received from the Nuba Mountains with a description of clinical
symptoms typical of “bovine farey”. Microscopic examination showed the

resence of a branching moderately Gram-positive and moderately acid-fast
ilamentous organism apparently in a state of purity. No further investigation
has been possible as the specimen was received at the end of the year; it is,
however, fairly certain the organism concerned is the common Aetinomyces
farcinicus. It was reported by the Veterinary Inspector who sent the specimen
that the local cattle owners know the discase quite well ; they seem not to have
brought it to notice in the past because losses from it are negligible.

(iv) EPIZOOTIC LYMPHANGIIIS,

The wide distribution of this discase is best shown by the following table:—
TABLE I. :

Pus smears reccived and positive diagnoses of Epizootie Lymphangitis from

individual Provinees.
Number of  Positive

ProviNce, SMEars. diagnoses. :
Khartoum %] a5 " &7 15 -
Fung Vs 5 2 ' a 45 26 '
Kordofan . . e % i 29 17
l?FI:H:-.r Nile 10 4
Blue Nile . . 9 3
Kassala .. -1 4 2
Darfur e (4 1
White Nile b 1
Becher .. aa s i 7 —

ToraL N o 202 69
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It will be seen that The Fung Province, as in earlier years, has provided
the largest number of recorded cases, but the number of cases in other
provinces, relatively to the amount of material examined. has been as high.

Two interesting cases were recorded, both in mules, one being an in-
fection of the eonjunctiva and the other of the nasal mueous membrane.

III. Control of Camel Trypancsomiasis (7. soudanense).

Late in 1927 a routine system of control of ecamel trypanosomiasis was
adopted in which the formol-gel test was to be used as the standard diagnostic
test and a single dose of ten grammes of Naganol (Bayer 203) given intravenously
in agueous solution, as the standard routine treatment. It was known in in-
stituting this method that the formol-gel test was not entirely reliable, but its
accuracy was thought to be in the region of 90 per cent. - Further, ten grammes
of Nﬁ.ga.nnl was known to be a larger dose than would be necessary in a consider-
able proportion of cases ; it wa:ﬁzwwﬁr. the smallest single dose that had been
found to cause the permanent disappearance of trypanosomes in every case
treated.

It was further arranged that all Veterinary Inspectors should send peri-
odical reports to the Laboratory giving details of individual eases, partly with a
view of confirming the curative value of the single dose of Naganol but more
especially of cheeking the actual value in the field of the formol-gel test ; with
this latter objective in view it was suggested that whenever practicable the
formol-gel test should be checked by microscopic examination of the blood.

Up to date records have been received of 525 camels treated, all of which have
been cured inthesense that the actual trypancsome infection has disappeared.
It has, however, been found that although a “cure’ can in this sense be cffected
in eamels even in an advanced stage of the disease, in actual practice it is some-
times uneconomic to do so, owing to the length of time required for a camel in
a very emaciated state to recover condition. On this account it 1= certain that
in spite of possessing a remedy capable of curing all eases one will be compelled
for an indefinite period to admit losses from trypanosomiasis.

In regard to the usefulness of the formol-gel test under ficld conditions
in the Sudan, analvsis of the methods of diagnosis in the treated cases shows (—

(a) By positive microscopic findings only : 0 i s 11
(b) By positive reaction to the formol-gel test only M 8 250

(e) By positive formol-gel reaction when mieroscopie examina-
tion was negative .. e o o =7 e 211

(d) By positive reaction to the formol-gel test confirmed by
microseopic diagnosis = = 5 i - 47

(e) By positive microscopic finding when reaction to the formaol-
gel test was negative : e o b e o} fi
Torarn .. 7 i = - e 325

In assessing these records it is necessary to consider the limitations of the
formol-gel test—which were discussed at some length in my report for 1928,
The most serious sources of error, namely, that infected camels may be
missed on account of the long period required for a positive reaction to develop,
or the fact that it may never develop, cannot be appreciated from the above
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classified statement, exeept possibly from the six easez in which the microseopic
examination showed that trypanosomes were present while the reaction to ‘#ﬁ
formol-gel test was negative. The total number of infeeted enmels missed ecan-
not, however, be estimated. .

The fact that at any test five or six  per cent. of non-infeeted camels a
found to give positive reactions (although not always the same individua
not so serigus ; the result during the past two years will merely have been
twenty or thirty eamels have been treated unnecessarily ; but in any case ¢
have probably been protected against infection for a short time and the Nag:
has not been entirely wasted.

The most important figures from the standpoint of field practice are those
of the camels in which both methods of diagnosis were attempted.  Here, of
camels 211 were treated as the result of a positive reaction to the formol-gel
when mieroscopic examination was negative. Disregarding the small n
which were unnecessarily treated, it is cortain that at least 200 (say 75%) ini
camels were correctly diagnosed by the test when microscopic examinat
failed to establish a diagnosis. It is probable that this proportion would
applicable to the total. i

In conelusion, there is now no doubt as to the certain efficacy of Naganc
a curative agent in camel trypanosomiasis ; although ten grammes is ome
an unnecessarily large dose, it is nevertheless judged more economie to giv
quantity as a routine single dose than to have a number of relapses ent
either a second treatment, or as this is often impracticable, the loss of the e
concerned.  Regarding the formol-gel test as a diagnostic method, allowi
its imperfections it can be claimed that during the past two years in cases wi
it has been checked it has shown itself to be at least four times as useful .
microscopic examination alone. : n

In fact, in our present system of control the only possible improvemen
be in the direction of more acenrate diagnosis, particularly of cases in the e
stages of infection. It is intended to =upersede the fmmuf-gel test with
mercuric chloride test as soon as possible, and it is hoped that this test,
under laboratory conditions has proved itself much better than the for
test, will maintain its superiority when used on a general scale in tl
Further information on this test will be given in the section dealing with rese

TV. Contagious Bovine Pleuro-pneumonia.

The issue of a single dose living culture vaceine has continued and d
for it have continued to inerease. The fa]]nwing figures show the rate of i
in demands during the last four years: —

toses,
1926 (Oct. 1st 1925—Dec. 31st, 1926) s 4,250
L t b o S 2 9,410
1928 .. . f L. " <% 17,500
19290 .. 2 S o B 3 28,170

There has been no change in the technique of production; the pr
throughout has been the one established as the result of experiments
in the Report for 1927, namely, to use cultures that have been main
serum peptone broth for the shortest period compatible with safety. A
preliminary experiment carried out early in 1928 (not yet Pu]}lishﬂcﬂ oI
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- show that with our present technique six weeks in broth culture with weekly
subeulturings rendered the virus harmless. Owing to pressure of other work
more definitive work on this subject has not been possible but cultures issued as

| yvaceine have been in the main subcultured for periods varying from ten to
i’ twenty-six weeks.,  Actually cultures of zeven, eight and nine weeks in artificial

- medinm have been issued to the extent of 3,000 odd doses without ill effects

~ (the only aceidents reported have been after the use of cultures of the tenth or
older generation) but owing to the incompleteness of the laboratory work it

~ has been considered safer not to issue vaceines as near the limit of safety as those
~of less than ten generations.

] As regards actual field practice the safety of the vaceine must be judged
~ from reports sent by the officers who use it.  Without entering into a discussion
of individual cases of aceident the total number and proportion is as follows:—

No. of doses issued .., e in gt 28,170
- No. of abnormal local swellings " ity 120
No. of deaths .. i 2 £ o3 20

The number of swellings (which are recorded without any discussion as to
causation) has probably been rather larger, since it is not likely that relatively
insignificant swellings would be noticed, or if noticed reported on. It is believed,
however, that all deaths have been recorded, and these—again disregarding
their exact cause, but admitting that if the eatile had not been vaccinated they
would not have oceurred —amounted to 103 per thousand doses issued. It i=
- certain that every dose issued was not injected, but so high a proportion will
have been used that the relative number of casualties will be very close to that
caleulated above,

While realising that a good deal more research is necessary on the question
of safety relatively to efficacy it can be claimed that a mortality of about one
per thousand is fairly satisfactory.

V. Cattle Plague.

This vear again cattle l}lﬂfue antiserum was prepared in a temporary camp
near Malakal, but with the knowledge of local conditions débtained in 1928
arrangements were made to supply the whole of the country’s requirements for

» year.

~ The work was greatly hindered by the late arrival of most of the cattle
required, so that instead of starting work in December or early in January and
hing in April it was necessary to remain until late in May. In consequence
Veterinary Inspector in charge was given considerable trouble by his living
'Eobtmmrij uninhabitable and his temporary working huts collapsing owing
e rain. [ﬁ addition it was realised that the stock of serum in Khartoum
nearly exhausted and would be completely expended before supplies could
rive from Malakal, and a small quantity had to be made in Khartoum at far
greater relative cost. 4
- . .

Ultimately 1,716.6 litres, or 34,332 nominal (50 c.c.) doses were prepared,
usive of serum used in the serum station for immunising and testing purposes.
quantity has been just sufficient to supply ordinary demands up to the end
the wvear, but as it has allowed of no reserve for emergencies it cannot be
sidered adequate as an annual ontput.  If an early start is made in the next

i
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vear or two there should be no difficulty in preparing a year's reyuirements of
serum, assuming its present rate of expenditure, by the middle of April. This
should allow the Officer in charge to carry out the work under reasonable
conditions and have it finished before rain destroys his temporary buildings.

Regarding the ultimate supply of cattle-plague anti-serum it has been
decided to erect permanent buildings at Malakal including a house for the officer
in charge. The Governor, Upper Nile Provinee, who has gone to considerable
trouble in connection with the temporary serum stations, has allotted sites for
permanent laboratory buildings and a house, construction of the latter having
been started during this year.  When the permanent buildings are completed the
work should be much easier and the production of greater quantities of serum
should allow of its more liberal use m the control of cattle plague generally.
From a financial standpoint also the erection of permanent buildings should be
an economy.  The present rate of serum production is perhaps not approaching
its limit even under present conditions, and the cost of serum has been approxi-
mately caleulated at DT, 4 per “dose’ (50 c.e.). [t iz realised that for the
adequate control of cattle plague in the future far more serum will be required.
With permancnt buildings the work will be less subject to hindrance by adverse
climatic conditions, a longer working season will be practicable and tl::e output
of serum shoukd be greatly increased with little advance in overhead charges.
In addition, rescarch on this disease, which has in the past been almost ent-irf-]y '
negleceted in this country, can receive some attention. |

VI. Miscellaneous.

Among the miscellancous minor activities of the laboratory that which has
taken up most time has been the issue of technical stores, chiefly Naganol and
diagnostic materials either for use in the ficld or for the eolleetion of specimens
to be submitted to the laboratory.

Severals fowls of pure or cross European blood have been treated for
spirochactosis and a few half-bred bulls from the Government Dairy have been
inmuniscd against cattle plague and pleuro-pneumonia prior to their distribution
to provinces.

Correspondence, particularly in connection with the preparation and issue
of products of the laboratory, has greatly increased, and in the absence of a
whole time clerk has oceupied much of the Laboratory Assistant's time.

C. RESEARCH.

In the Report for 1928 it was recorded that it was becoming difficult to
carry out rescarch work owing to inerease of routine duties and shortage of staff,
in particular owing to the absence of an Assistant Veterinary Research Officer.
During 1929 routine duties have still further inereased and no addition has been
made to the staff, while I have been absent from headquarters for more than
half the yvear. In consequence deliberate research has had to be entirely
sugpended 3 certain minor observations have, however, been carried out in
connection with camel trypunosomiasis, the following being a brief record.

Platy =y Y
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The Mercuric Chloride Test.

A short deseription of the mercurie chloride test and some observations on
its accuracy were given in this Report for 1928, During 1929 still further
observations have been carried out on a small scale, the two aspects receiving
particular attention being (1) the determination of a standard technique for
adoption when the test is generally employed in the field, and (i1) observations
on its aceuracy, particularly in regard to the question of whether some non-
infected camels may show positive reactions to the test.

1. TECHNIQUE.

At the end of last year it was provisionally decided thatacamel should be
considered infected with trypanosomes if one drop of its serum added to one
enbic centimetre of 1-20,000 aqueous mercuric chloride solution produces
opacity within a few minutes. Possible objections to this decision are (a)
that the term “one drop” may be too vague, unless a standard dropping
pipette be used, and (b) that the routine use of a 1-20,000 solution of
mercuric chloride may result in a certain proportion of wrong diagnoses owing
to this dilution being too near to those with which the serum of =ome normal
camels produces a precipitate.  In fact it had to be decided whether for general
field use it would not be better to use a 1-25,000 solution.

Regarding the first of these, as the result of testing a large number of proved
infected and non-infected camels, using drops from pipettes of varying calibres
it has heen found that the term “drop” is sufficiently aceurate ; in fact in the
first publication on the test (JI Comp. Path. and Therap., 1928, Vol. 41,
p.341 ff.) it was shownethat a hundred per cent. variation in the size of the drop
was permissible and that the adoption of the technique of one drop to one

. cubic centimetre was a matter of convenience.  Further, for ficld practice it is

better to nse Pasteur pipettes drawn out from small ealibre glass tubing than to
employ standard dropping pipettes ; the former are very cheap, can be made,
cleaned and sterilized in the laboratory, and can be thrown away when once used,
whereas special pipettes would have to be very carefully cleaned and dried after
delivering each sample of serum.

The dilution of 1-20,000 agueous mercuric chloride has also been confirmed
by testing a large number of proved infected and non-infected camels. 1t has,
however, been found that there is a risk of obtaining doubtful or faintly positive
reactions if scrum i= removed from the blood clot too soon after drawing the
blood saumple, especially if an attempt be made to save time by centrifuging
freshly clotted blood.  Employing the only technique that is likely to be praetic-
able in the field, namely, to allow the blood to clot and stand overnight, the
serum being tested next day, it has been found that of 183 non-infected camels
the serum of two only has given a faint opacity with the 1-20,000 dilution,
and none with the 1-25,000 dilution. In a paper published earlier in the
year (JI. Comp. Path. and Therap., 1929, Vol. 42. p. 118.ff) it was therefore
recorded that in order to be certain of detecting infected camelsonly it would be
necessary to employ the 1-25,000 dilution.  There is, however, a further practical
eonsideration, namely, the length of time required after the date of infection for
the serum of an infected camel to give a precipitate with the higher dilution.  As
the result of ohservations recorded in 1928 (see this Report, 1928, p. 39) it seems
that while most or possibly all infected camels react positively to the 1-20,000
dilution at the end of a fortnight only half of them do so to the 1-25,000
dilution. Or, for practical purposes, by using the 1-20,000 dilution one may
diagnose an oceasional non-infeeted camel (probably less than one per cent. of
the whole) as being in the carly stages of infection, but by using the 1-25,000
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