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T A F.

The following staff changes took place during the year :-

Mr. W.Gray, M.R.C.V.8., was transferred from Kassala
Province to the Blue Nile Province on 5th March, 1931.

Mr.T.W.Stobe, M.R.C.V.8., was transferred from Halfa
Province to Darfur Province on 21st March, 1531.

Mr.A.B.MacIntyre, M.R.C.V.S8., refired from the Service
with effect from 18-11-1931.

The Sudan Veterinary Service assumed veterinary charge
of the animals of the Sudan Defence Force on January lst and
five Officers of the Royal Army Veterinary Corps, who had been
geconded for this duty, returned to the Corps early in the year.

Owing to financial stringency it wae decided to reduce
the establishment of Veterinary Inspectors from fif'teen to twelve.

The distribution of the Veterinary Staff on 31st.
December, 1931 was as follows -
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N A M E ' Designation : Station

: ;
Mr. W. Kennedy, D.S5.0. ' Director '  Khartoum
Capt. R.S. Audas, M.C., 3N. | Asst/Dircctor '% Darfur

L] ]
Mr. 8.C.J.Bennett, B.Sc. : Rﬂagzﬁgﬁigﬁ‘ggcer : Khartoum
Mr.J.T.R. Evans, B.Sc. : %ﬁggﬁggﬁ“g%?%fgr ' Malakal

! 1
Capt.J.Going, 4N, : Veterinary Inspe¢tnr: Kassala
Capt.C.P.Fisher ' T 2 + El1 Dueim
Major J.R. Ellison : " - : Khartoum
Capt. T.Menzies, D.V.S.M.{(Vict)} " ! v El1 Fasher
Capt. H.B, Williames, 0.B.E. : " . : El Obeid.
capt. L.E, Prifchard, 0.B.E. 1 " b t Wad Medani
Mr. C.W. Pembrey. : L " ' S8inge
Mr. W.H. Glanville - e i , Malakal.
Mr., J.E. Purney - N i '  Shendi.
Mr. J.A. Gillespie t " " ' E1 Obeid
Mr, W. Gray ' it L ' Wad Medani
Mr, T.W. Stobo : A i : El Fasher,
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¥ On temporary duty.






VETERINARY POLICE

Steps werc taken early in thc ycar, on grounds of
cconomy, to rcduce thc Veterinary Policec Force by 33%
per cent and it is intendcd to effeet further reductions
in 1932 with & view of the ultimate abolition of the Force.
It is hoped that it will be found poesible by that time to
train & sufficient numbcr of tribal retainers to carry out
many of the duties which have devolved on the Vetcrinary
Police in the past, end to provide a certain number of
Native Stock Inspectors to supervise the work of those
retainers. Some of thc duties carricd out by the Veterinary
Police Force will, howcver, require to be performed by the
Province Police.Forces in future.

TRIEBAL VETERINARY ORGANIZATIONS.

48 stated in last year's report, a commencement
was made to build up tribal veterinary organizations by
training tribal retainers in such wveteorinary work as would
make them useful to their tribes in the control of discascs
of livecetock. Furthcr progreses in thie dircection was made
during the period undcr revicw and the rcesults obtained are
very encouraging. It was unfortunatc in many ways that
the inauguration of this scheme colncided with one of the
moet serious invasions of cattle plague which the country
has experienced in recent ycars. Thlis occurrence did not
give the newly rccruitcd staffs a fair chance to prove
their true valuc as they werc called upon to function while
g8till partly trained and in insufficien: i.uubers to cope
with the task they werc faced with. The experience of the
past twelve monthe, however, should emphasisc the necessity
of providing adequate staffs of tribal vetcrinary rctainers
throughout the cattle-brecding aress of the country and, if
thie neceseity ise fully recognised, good may come out of evil.
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DISEASES OF ANIMATS.

1. DISEASES OF CATTLE.

Cattle Plague.

At the end of last ycar the positicn in regard to
cattle plague was far from satisfactory. The discasc was
prevalent throughout the cattle-brecding arcas of the
country and the outbreaks wcrc so numerous and so widcsprced
that, in many casce, the veterinary staff was quite unable
to cope with thenm. As the dry scason advanced the control
of the discasc became cven more difficult and, in scveral
areas, lack of grazing lcd to hcavy loseecs from starvation.
The congregation of large herds of cattle on permancnt watcr
supplies providcd conditions highly favourable to the rapiad
epread of thc aisease, and the isolation of infectecd herds
was frequently found to be impracticable. To add teo these
difficulties the small stock of cattile plaguc anti-serum
left over from last year was cxhausted beforce. fresh supplics
could bc madc avallable and, when thesc werc fortheoming,
they proved quite insdequete to mect the demand. Generally
speaking this unadiisfactory statc of effairs persistcd, with
disastrous rosults to the cattle-cwning tribes, until the
censect of the reins. An immediatc improvement was registcred
when the herds moved to their northern grazing grounds after
the rains and, by the end of the ycar, all existing outbrcaks
had been brought under effective cocnirol,

Reviewing the situation it is obwvious that the lack
of veterinary staff to dotecet cuthreaks in the carly stages
and to adopt mecasurces promptly to prcecvent the further spread
of the discasc to neighbouring herds accounted for the discase
getting out of control in the first instance., Outbreaks
occurred later in circumeatances in which it was impossible to
1imit the disessc to thc originaliy infeetcd herrds and, in
such cascs, thc lack of rcsurve supplics of cattle plague
anti-gserum resulted in heavy losacs occurring which othcrwise
might havc been avoided.

As alrendy mentioned the stock of scrum lcft over
from lest year gave ocut before fresh supplics could be madc
available and, althcugh somc 73,000 doscs (as against 60,000
doses originally simecd at) werc produced a® thc scrum station
in the first six months of thc yoar, the supply 4id not permit,
at any time during that periocd, of any rcscrves being held.

The Aifficulties experienced in producing the quantity of

Berum mentioned werc very considerable and arce outlined in the
attached report of thce Veterinary Research O0fficer. Owing

to the adverec conditions mnder which the serum was produced,
coupled with the fact that no cpportunity occurred of mixing
the various "brews" in order *to chbtain a serum of standard
potency, the quelity of serum obtanined towards the close of

the geason deteriorated somewhat, but, in alil the circumstances,
the results obtained reflected great credit on the staff of

the serun station.
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With a view of providing an additional weapon for use
in combating cattle plague the Veterinary Research Officer
carried out certain investigations the object of which was to
produce a vaccine with keeping qualities superior to those of
the cattle plague vaccines receiving attention in other
countries. Unfortunately the extreme urgency of the situation
in regard to the disease made it necessary to use this vaccine
g8 soon as it was prepared and, while the ancigenic value of
the vaccine in the fresh state was proved beyond doubt, no other
ugeful information wae obtainable.

The total number of deaths recorded from cattle plague
during the year was 16,812 as conmpared with 1h,425 last year.
The records availsble, however, are far from complete since the
Rizeigat tribe alone in Southern Darfur are estimated to have
208t 20,000 head during the recent epizootic and the total
losses suffered in the Upper Nile Province are estimated to
have been in the neighbourhood of 100,000 head. The results
obtained at the Serum 8tation during recent years with cattle
of all eges and fron all parts of the Upper Nile Province
showed that all the cattle drawn from the area West of the Nile
were susceptible to cattle plague, and from this it. was deduced
that that area had been free of the disease for a pericd of at
leapt ten years. This was borne out by the losses recorded in
uncontrolled outbreaks, when the disease became widespread
during the past cighteen months, as the mortality somctimes
exceeded 80%. As a result of exceptionally light rains in the
Upper Nile Province last year the grazing and watering conditions
were such as to favour the repid sprcad of the discase and the
movemente of infectcd game in scarch of grass and water were
thought to have further accelerated thce spread of infection.

Infected game, particularly buffalo, werc reported to havc
played an important part in sprcading the discesc in Mongalle
Province 2nd in Rumbek District, Bahr el Ghazal Provincc.

When last year's report was written it was thought that
the outbreske which had occurred in Dongols Province were thon
under cffcctive control. Unfortunately recrudescences of the
discasc occurred during the first half of the ycar and 1,170
deaths werc registercd before the infection was finally stamped
out.

The consolidated rcturns of outbrecaks of cattle plaguc

for the past three years are given bclow but, as previously
Btated, these arc far from conplete :-

. T T e A ——

o : No. of . No. of ] No. of
: Outbreaks : Cattle involved : deaths
1929 | 795 : 124,406 | 12,743
1330 ' 981 : 180,540 ' 15,425
1934 ' 882 ' 177,745 - 16,812
! ] ¥
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These return=s refer cnly ¢ outkreaks which came under
the supervision of the Vetrerinary Police Porce and they are
much lezg complete fo» 1931 than for the Lwo previcus years
owing to the reduction of the Veterinary Folice establishment
by one third during the y=aar.

In desling with the various outbreaks, cattle plague
anti-serun wes administered to 66,000 ha- 2, =d 5,248 cattle
were vaccinsted againgt the discase.

;i The Sudan is continuelly menaced by invasions of

=3 cattle plague Irom neighbouring territories and it is

"4 conelidered doubtiuli ii our most Southern Provinces are ever

S free of the disemse. The wave of cattle plague which recently
y' swept over the country has leflt the majority of the surviving

¥ cattle immune to further attacks of the disease and, while a

new generation of susceptible cattle is being produced, full
advantage should be taken of the breathing space provided in
order to atrungﬁthnn ihe vetcrinary defences of the country
in preparation for the next invasion. This could best be

done by the provision of a sufficient number of suitably

trained Vetlerinary Tribal Retainere in the threatened areas
and by the provision of adeguate supplies of serum at

strategic pointe in the cettle-breeding districts. It is
hoped that it will be found possible to take action along the
lineg indicated in the near fubture.

.
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Contagious Bovine Fleuro-Pneumonia.

Small outbresks of contagious bovine pleuro-
pneumonia osccurred in White Nile, EKhartoum and Blue Nile
Provincee and were eagily suppressed but in Derfur, Kordofan
and Kasssla Provinces, and in the Bor Distriet of Upper Nile
Province, this disecase sssumed more serious proportions than
it did lest year. Thie was largely attributable to the
shortage of grazing and water that occurred in many areas
guring the firet half of the year and the consequent
congregation of large nunbers of cattle at certain points
which provided conditions favouring the spread of contagious
bovine pleurc-pneumonia as well gs of cattle plague.

The number of outbresks deslt with in Kordofan,
Kassala and Dar™ar Frovinces wae ninety-two as compared with
fifty-seven in the previous year, while the total number of
deaths recorded from the disease was 1,382 as compared with
L9k in 1930 and 4,340 in 1929. The position in Kordefan
showed a marked improvement towards the end of the year.

To meet the reguirements of the Veterinary Staff in
dealing with the various outbreaks, and in conferring immunity
- on cattle occupying areas threatencd by the discase, 23,580

dosee of vaccine were issued from the Veterinary Laboratory
during the year, This quentity of veccine represents en
increase of K0 per cent on last yezar's demand.

: Twenty-eeven cases of contagious bovine pleuro-
eumonia came under notice smong cattle awalting export to
t during the year, as compared with forty-elght cases
L year. :

A
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Anthrax.

——ee

An outbreak of anthrex occurred in Dar-el-Ahamda,
White Nile Province, but 1t wss not reported until it was
all cver. Three pecoplie and sevenity head of cattle were
recported toc have died of ithe Jigeasnc. The infection was
finglly got rid of by moving the wvillage to clean ground.

Of the various disecases of cattle prevalent in the
country. other than thoese already mentlo..d, none assumed
guch proportions during the year as to call for special
notice,

DISZASES OF CAMELS

The totel losses smcng camels Tor which forage
allowance was drewn emounted to three hundred and fourteen
this year as compared with three hundred and ninety-four
last year and four hundred and sixty in 1929, These figures
include animale which were cast as old, worn out and unfit
for further service, amounting this year to a quarter of
the total. The method of diagnosis and the treatment of
trypanosomiasis of c=mels have been so simplified that
losses from this cause among Folice and Army camels are now
go emall as to bc almosi negligible. The results of a
geries of ohservatione conducted by the field staff during
the year under the direction of the Veterinsry Research
Officcer enabled the latter to modify somewhat the technique
of 2-pplying ths mercuric chioride test for trypanosomiasis
and to reduce the routine dose of Naganol from ten grammes
to four grammes. Dctalis of these observations are given
in the repeort of the Veterirary Rescarch Officer and do not
call for Turther comment here.

Outbreaks of mangc cecurrcd ameng Police and Army
camels during the year and, clthough little difficulty was
experienced in keeplng thig discase under control, it
appcars to be almost Impossible tc prevent reinfection from
native-owned camels which spread infection along the trade
routes.

A case of anthrax occurred in a camel in Kassala

Province in June and soveral persons who handled or ate the
flesh contracted the discasec.

DISEASES OF FQUINTS.

African Horse Sickneas.

The nortality from African HHorse-Sickness during the
period under review, alithough hcavier than that recorded
last ycar, was not abnormal. Thirteendeaths occurred in the
irrigatcd erea, Bluc [Nile Province, including a number of
valuable horses. Of the horsc-owning tribes the Messcris
was thc only one which reperted heavicr losses than usual.
The returne of the casualtics caused by this disecasc among
the horases and mules in Gevermment service during the last
four years arc as follows :-
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Y E AR | HORSES , MULES , TOTAL
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Epizootic Lymphangitis.

Thies disease wae definitely diagnosed at the
Veterinary Research Laboratory from material forwardcd
from thirty-six horses, forty=onc mulcs and four donkeys
during the ycar. PFifty of these cascs occurrcd among
Policc horses and mules in the Upper Nile Province,
cleven cases occurred in the Pung Provinee and ten cascs
in Kordofan Province. The position in rcgard to this
diseasc in the Fung Provincc has improved considerably,
but in the Upper Nil¢ Province the absence of facilitics
for the isolation of suspectcd cases has considerably
handicappced the Veterinary Inspector in his efforts to
control the discasec. The cascs rcportecd from Kordofan
Province all occurred in the Nuba Mountaing Districts.

Trypanosomiasis.

A few cascs of T.brucci and T.congolense infection
camc under notice in horscs, mules and donkcys during
the year.

IV. DISEASES OF SHEEP & GOATS.

With the exccption of a few outbreaks of contagious
caprine plcuro-pneumonia, no notable mortality from
" infectious or contagious discascs occurrcd during the
year among shecep or goats. A few shcep were reported
to have died on the Gezira Research Farm from the discase
known as'heart-water" but the outbreak was controlled by
periodical dipping.

V. DISEASES OF DOGS.

Rabies was definitely diagnosed in dogs at the
Wellcome Tropical Research Laboratories from material
forwardcd for cxaminatien from the follewing Provinces :-

Blue H1l6..... 2 cases in January, 1 in March,
3 in July, 1 in August and 1 in
November.

Kordofan...... 1l case in Junec and 1 casc in July.

Mongalla...... 1 casc in August.

EnEsnla..osess 1 casc in November.

18- oh i b s o SPPRPEPE 1l case in January.

Khartoum..... . l case in March & 1 case in June.
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In addition to thc above the discasc was definitely
diagnoscd in dogs from material forwarded from Port Budan :
l caec in September and 1 casc in November, and from Suakin:
1l case in October.

It was not always possible to obtain material for
diagnoeis from animals suspccicd of being rabid and many
cases were not reported until after the outbreasks had dicd
out. Nine camels and onc donkey werc rcportced to have
dicd of the discasc in the Butana in April; one donkcy
died at E1 Obeid in August; one camel dicd in Darfur and
one donkey in the Blue Nile Provinee in Decoember.

During the yecar 22,446 owncrlcss or stray dogs were
destroyed in the Blue Nilc Province and, in all other
infected and threatened arcas, every cffort was made to
reduce the number of dogs to 2 minimum.

HE &P T 0N TII.

TRADE IN LIVESTOCK AND LIVESTOCK PRODUCTS

EXPORT AND I.{PORT TRADE.

The abnormally low prices which primary commodities
are fetching on the world's merkcts and the resultant
trade depression have secriously affcctcd Egypt's capacity
to import meat, and the dceline registered last year in
gur exports of cattle and shecep became morc marked thie
year.

Although the average priccs pal. 1. El1 Obeid market
for cattle intended for cxport werc 27 per cent below lasgt
year's priccs the cattle merchants expericnced the greatest
difficulty in markecting, at any profit, the conaignmcnts
they forwardcd to thc Egyptlen markets. It 1s not surprising,
therefore, to find that ocur ¢xportis of cattle and shcep
declined by 4,178 hecad and L,B8k4k hcad respectively. Local
supplies of cattle and shcep were well maintained during
the trading scoeon and no outbreaks of diseasc occurrcd in
the quarantine stations to interfere with the trade.

An enterprising Greek merchant exportcd two hundred
head of ecsttle from Weu, Bahr ¢l Ghazal Provinee, to Doruma
in the Belgian Congo during the ycar. The road from Wau
to Doruma traverscs an cxtensive tectse fly belt so the
owner administered atoxyl and tartar cmctic to the cattlc
in an endcavour to protcet them against infection en route.,
More rccently motor iransport has been uscd to convey the
cattle to thcir destimation.
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Further details of the trade in cattle and sheep
are given in the following tabulated statements :-

A. Numbers and values of cattle and sheep exported
during the last four years.

o S T o o o o o e . D B o o o e o e =

YEAR ! Cattle ! Sheep ' pJaiUaLIoN 8%t
S e e e i s L e e e e
1928  ..e.easeeels D1L,10 0 15,951: LE. 75,732
1929 o P " 1G,!|.12 ' 15 .,ID?B' 1] ah.,':'#ﬁ
1930 T E R R 1 9,52{} L] 5,?'..]2! L 50,041
1931 tessssannane : 5347 : 919: " 23,245

B. Numbers of cattle imported during the last four years.

T - S S — G e S S S e - S i

'  PFrench ! ! )
IS e TUplopigl , Eritves | Abyesinda | Totel
] 1 1 ]
1928 : 1,029 : 127 : 1,511 : 2,667
1929 o 2,834 ) 290 v L7435 v 4867
1930 3,170 ! 8 ' 1,605 ' 4,783
1931 . 65005 5 (SR L R e
1 L] 1 L ]

e s e o S B S S N S S S S S S N R M e o S S o o — o —

C. Origin of cattle exported during the last three years.

B e e o e e e i R

e e e e e e T p——

Province : 1929 : 1930 : 1931
. ' '
Darfur & Kordofan : 7,76k : 6,465 : 4,624
White Nile ° : e L B8
Upper Nile....... : 847 : 453% : 299
Bahr el Ghazal... : - : 3o5h 230
Khartoune ..o vaeens : 122 : 302 : 101
Berber....... L ; 895 ! 1,640 : -
BER Ban, . i : S - : 5
:

mﬁm-lit!t 10:#12 ': 3!520 : 5!5‘1"?
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D. Average market prices and total numbers of cattle
gold for export in E1l Obeid market during the last

four years.

_________ : No. of ' Average price

f1ear ' Cattle sold LE .Mms
—————————————— S e . -'I'"‘i‘ﬂ"l“r‘l'ﬁi‘------l'! - - -
162 [ : 7,054 : %.3%8
1929 s.en sens i 7,675 | 3.355
aEg L ... cees : 5,780 : 3.033
T . A 2,126 i 2.210

] 1
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Camels.

8ix hundred and forty camels were exported from
Kassala Province to Egypt in February but no further movement
occurrcd between February and October. In Qctober trade
prospects were not good but the demend in Egypt improved in
November and it is considered that, ultimately, more camels
werc exportcd than in the previous trading scason. Permitse
for the export of the following numbers of camels were
issued in the Provinces shown during the year :-

Kassala Province St 8,528 head
Ehartoum Province  ..... 1,035 i

The prices offered locally were poor and ranged
from LE.1.500 to LE.3.500 per head.

There was practically no export trade in camels to
French Equatorial Africa this year owing to an import tax
of 200 francs per head having been imposcd Ly the French
Authorities.

Mules,

One hundred and twenty-nine mules were imported from
Abyseinia during the year, while the imports in 1929 and
1950 were three hundred and eighty-five and fifty-three
respectively.

Hides and Skins.

The following tabulated statement, compiled from the
Customs Returns, shows the exports of hides and skins, and
the values of same, for the last five years :-
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Year ' Hides : Skins : Total value
T T o T R R R
B e : s, o 032 : 155,285
1925 N R 1 E,}U‘g i 1‘35":} 1 295,625
Bl  ....i.. 1,328 1,013 : 185,898
1930 R { 1 ,.U'J.,.ﬂ' T 950 i 1:!8,551}

1934 S ; 818 : 900 : 78,069

As mentioned in last year's report the price of hides
in Omdurman market slumped from LE.40 per ton to LE.25 per ton
in the courae of the year. The demand from abroad was fairly
well maintained during the first four monthe of this year and
prices remained steady around LE.25 per ton. From May until
September there was little or no demand and the price fell to
about LE,.13 per ton. Some improvement took place in October
and November, however, and when the year closed the average
price was in the neighbourhood of LE.17 per ton. In the
circumatances the quantity of hides exported this year must
be regarded as very satisfactory for, when the price of hides
glumped in 1921, the guantity exported that year waes only 39
tons as compared with 758 tons in the previcus yecar.

Exporte of hides to Great Britaln amounted to three
hundred and nine tons while the quantities exported to Turkey,
Syria and Italy were one hundred and sixty-two, one hundred
and thirty-eight and one hundred and seven tons respectively.

The average prices offered locally for sheep ekins
during the year were ¥.12 for selected slaughter house skins
and £.9 for other qualities. These pricec r.present falls
of 43 per cent and 34 per cent prespectively on las> year's
prices. As compared with last year the fall in value of goat
skins was approximately 50 per cent.

The following information in regard to the classification

of 95,563 hides exported during the year has been kindly
supplied by the merchants who handled the consignments :=-

. S S e . B N S N I S S N N SN SN S S

Classification Number of
of hides hides.
Fﬂﬂhﬂr rlint‘dr‘ied L L N R N ?’915
T e R S, S 75,236
DI‘F E‘Eltﬂd"lij"- L B BN B BN SRR RS LR B 2,;'?}2

A.ir Baltledlli-llilr LA B B L] 5,680

S G S S R T R e e S S e e e e e - —
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Samn _or Maslee (Clarified Butter).

The exporte and lmports of samn, according to the
Customs Returns, for the last three years were oo

T T T T e e e S e - e s m e m e mE e e o mm mw e - s e

§ L9z g ' 2hhe N R S 1= e il £

[T e Tonn D VRdue | Tone | Veiie

! T L. E. ! B L B
Exports : 261 : 22,43}; 28 :22,516 : 204 - 16,611
Imports : 241 S 0i1 5 11,858 F 58! 4,865

One hundred and sixty-two tons of samn, valu=d at
1E.B,910, were despatched during the year by rail or siesmer
from White Nile Province to various local marksts and threc
hundred and ninety-two tons were railed from E1l Obeid,
Kordofan Province.

INTERNAL TRADE

Meat Supplies,

The numbers of animals slaughtered for food in ten
of the larger towns during the past three ysara were:mr
follows :=-

- = " M S o . S S P S S e i o e 4 o o i

Sl ool Siazo . 1.9%1
— T e R T T e g e S ek P T e e e
O e SR ! 22,599 ! - 22,230 ! 17,927
Sheep SRR rvaty ABELER. L AR9 . ZR0 . o | J5G.303
Goats SR e T o L SR e - 11~ 7,355
ORFAIR) xievs 5 R R A o 2,408

L 1 T

T s . e U e N T . B . S B i . e . i . e S

The returns of animals slaughtered in the c¢
various markete in Blue Nile Province for the past three
years were as rollows :-

Year : Cattle ' Camels | Sheep : Goats
__________________ R L I C R
L RSP : 9,580 : 4,080 : 68,900 9,870
e A : 5,660 : 2,150 : 45,680 ; 1,850
1931 weeeeennn . : 5,517 : 1,895 © 49,44 2,715

The demand for cattle and sheecp for slavghter was
poor throughout the year and prices dropped to an cxXecepilorn-
ally low level.
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IMPROVEMENT OF LIVESTOCK.

Cattle,

During the past four years nine young half-bred
Friesian bulls were despatched t> Upper Nile Province in
order to ascertain whether such ‘G:atile would thrive or not
when kept under natural conditioins in that area. The results
have been uniformly unsatisfacto:r: and nov gocd purpose would
appear to be served by continuin g this experiment.

Many of the Tribal Jeterinary Retainers in
Kordofan and Darfur Provinces have now bean taught to use
a "bloodless" castrating inetrumant and, by this means, it
has been poassible to sterilise 2 large number of rroung bulls
considered to be unsuitable to breed from. It is considersd
that a permanent improvement of the native breed of catctle
will be obtained in a mcre satisfactory manner by the
elimination of "eerub" bmlils in this way than by any other
means at our disposal.

Horses,

The Assistant D_rector of Veterinary Services,
Captain R.8.Avdas, M.C., 3N., reports sz Zoliows on the
progreass made with the horse-breeding asciheme durling the year:-

"T am pleased to be able to repcrt that in
Bpite of the fact that the three horsc-bLrccding centrcs
have suffered gencrally and have, from the livestock
point of view, gone throurh one of the worst years on
record - the combined ravages of locusts, blrde and
cattle plague with the rcsulting absernce of forage,
grazing and milk, being thc chief factorz - thait results,
though disappointing in ccrtain districis, were
generally bettor than was anticim tod.

In Darfur, thec chief breecding centre, with
the execption of the Rezeigat tribe whosc young stock
had suffcrcd considerably, the resulte were surprisingly
good, particularly so in Dar Benl Helba and Nyala
Distriete wherc largc nmumbers of wcll-grewn, young,
half and thrcc-guartcr breds werce scen,

In Kordofan conditions were gencraily
disappointing. Of thc many foals, yecarlings and
two=year-olds sccn last wvoar only wvery few have survived
and the majority of these were showing every slpn of
emaciation and rctardcd growth dus to incurTicient
nourishment; discasc hed taken very hcavy tell of the
young stock already weakened by starvation. Both the
Messeria and Humr expcrienccd a very rnerd time from
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April to September; the former tribe, although once
horse ownerse of repute and our main remount supply
up to 1913, seem now only able to produce a few
horges up to the Sudan Defence Force and Police
standard. Thie tribe only half-heartedly adopted
the Breeding Scheme and, up to a few years ago, their
stock was rapidly deteriorating both in quality and
numbers. This backward drift was checked in 1928
when they made real attempts to make up lost ground
but, taking into consideration the abnormal losses
during the past year through no fault of their cwn,
their efforts have not been attended with any
consplcuous success.

The results observed in the Humr, their
gouthern neighbours, who were lucky in having a
moderately good grain crop and had time to get a
little condition on their horses for the Show, were
more satisfactory. As a tribe they have shown great
keenness and it is to be regretted that owing to local
conditions and the inferiority and small size of their
stock, they are not likely to be in a position to
produce marketable horses in numbers unless we supply
indigenous sires whose offspring is suited to and can
withstand the conditions under which the nomad Baggara
horee hag to live and work. The keeping of a few
Arab Stallions at Muglad has been of undoubted
political value, but, although several half-bred
horses are thriving in the possession of a few affluent
men, the foreign half and three-quarter-bred is
unlikely to survive to maturity and, unless he is sold
out of the tribe when quite young, there is little use
in attempting to breed him.

As far as Kordoefan and Darfur are concerned,
there is no doubt whatever that, frc:- o horse
production point of view, to improve the local stock
by the introduction of foreign blood we must
concentrate on and devote our efforts to the tribes
occupying the Districts of Kalaka to Dar Taaisha and
from North of the River to Parallel 13, with Nyals as
hcadquartecrs. The fact that the cross-bred horscs
have withstood the past ycar of drought and starvation
is very encouraging.. The improved stock seen was
excellent, the half and threc-quarter-bred Arab has
been definitely cstablished and ls now in such
numbers as to be esafc. This is not so with the
progeny of thorough-brede which must have special care
and attention, and good results in numbers arce not
likely to be produced in the out-districts where the
majority of the owners cannot afford to give special
dict, especlally in a yecar of drought and famine.

I may state that of the one hundred and sixty-three
horses purchased for the Army and officials, thirty-
three were by imported Arab horses and twenty by Sudan
Country-Bred stallions.
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Many of the Darfur tribes are not only keeping
up the numbers of their stock but are improving the
average quality by eliminating misshapen animsls.

The owners now know what type and standard is &aleable.
The reasons for rejecting a horse are always explained
to the owner and the Baggara realises only too well that
the difference in price betwcen accer*rhlc and rejected
animals 18 at the present time, in terms of cattle,
approximately five to seven heifers.

The Northern Arca. (Khartoum, Wad Medani and
Shcndi) :- With the exception of the towns, where
horses are produccd undcr artificial conditions, the
area has suffcred very scoverely. From rcports rcceived
et various timcs during the ycar it appears that not
only foals and yecarlings but adult animals have died in
numbers of starvation,

The Khartoum and Wad Medani race courscs and
polo grounds testify to what has been produccd - first
class halr and three-guarter-bred Arabs and thorough-breds

with gizc and quality are to b ecn_in numbers - and it
ig safe to say that gn imprﬂveﬁ §uﬁan Country-bred has

been evolved, comparing favourably with the Syrian,
Arab and Barb, which, in the near future, will replacc
the imported horsc.

The usual Horse Showe werc hcld in Kordofan,
Darfur and Shendi.

The Gozira Staff of the Sudan Plantations
Syndicate and some of the tcnants have bred many good
horses.

The Officers of thec Cavalry and Vounted Rifles
at Shendi have done much in the Distriet to feoster
horse-breeding and to enccurage the native cwners.

The continucd keennggg and interest shown by
Darfur Officlals and Officers, are much appreciated by
the tribal owners.

The hors¢ breeding scheme can definitely be said
to have progressed and, having successfully survived
this year, the future prospects arc bright,

The following list shows thce distribution of
Governmcnt stallions as at the cnd of the yecar :-

arfur Province ;- No Joke (English thoroughbred);
Diemond Jubileé (Egyptian country-bred); Kiclan,
Allahom, Talab, Monarch, Assad El1 Kerim, Escort, Rafdan,
El Nezir, E1 Sheikh, Nasr El1 Din, El Butt, Tigre Royal,
Prince John, E1 Barg, Gambeil, Cmda, Pintall, ¥assab
and Wayel (Arabs); Ziade and Master Wimpole ESudﬂn
country-breds).
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Kerdofan Province = PFarad, Irrigation, Mutamad,
Murgan, Ein-cl-8Bheas, Dinar, Economy and Kalamity
(Arahsj; Mcsscrie and Onbashi (Sudan country-breds).

Khartoum and Shendi :- Viaduct and Oberto (English
thorough-breds); Mclik, Sapper and Faisir (Arabs).

Casunltice during the year v

Onc Epnglish thoroughbred {Tom Bowling) cast in
Khartounm.

Two Arabs (Fil-Fil and Cinders) dicd in Darfur.

Onc Sudan country-bred (Helbawi) dicd in
Kordofan.

The English thorouvghbreds Viaduet, No Joke
and Obcrto arc all fit and in good condition, and
have all had good crops of fonls.

The produce of our best Arab horscs is
excellent throughout the brecding areas. It should
only be necessary to import a flew high clase Arab
gireg from time to time to kcep up the standord."

Geamels.

As in previous ycars the nllitary anthoritics
kindly agreed to hand cver to this Serviecs any well-bred
Bisharin camels, suliable for breeding purpcsce, which were
eagt from the Camel Corps during the year. Five camels

were selected ander this arrengement anéd werce issusd to
responsib eders in Northern Nordoian. These gifts
were much dpproeciated.

Mule Breeding.

The results of the hinny-breedinpg experiment
which was started two ycars ago at Hyala, Souithern Darfur,
have not been at all encouv - ging and 1t has been decided
to discontinue it. The difficulties to be overcome before
hinny-breeding could be carried out successfully by the
natives themselies are now realised to be zo great as to
render any scheme of this nature impracticable under
existing conditions.

It is suggested that mule breeding might be
tried as an alternative but, owing to finenecial etringency,
there ias little likelihood that funds for further
experiments of this nature will be forthcoming in the near
future.
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oultry.

Birds of the following bresds were impcrted by
private individuals during the year :- Thite Leghorn,
White wyﬂndCttE, Rhode Isla2nd Red gnd Td izht Bussex.

A pen of Khaki Campbell Ducks was alsc imneorted,

The results of the distribution of fowls of

improved breeds are becoming very evident in the Provinces,

particularly in Darfur, Kordofan and Kacs where cross-
pred fowls may be geen in numbers. M, Cr tham distributed
one hundred and twe: .y chicks and, in addition to large

numbers of eggs distributed in Kordefan Ireviice by other
poultry enthusiasts, Captain Wlilllans, the Veterinary
Inspector of that chvinc » distributed sixty-ihree cockerels
and 1,500 egzs during the year, sll free of charge., Mention
nust also be made of the praiscworthy efforts of Major
Titherington to impreve the breed ol poultry in the Upper
Nile Province.

—_——— e T e e

GRAZING AND WATTR.

To edd to the troubles of cwners " Tivestcock,
1ight rains in the previous yecr end the depredations of
locusts resulited in grazing being scarce throughout Central
Budan from the beginming of the yeer uniil the cnset of the
raine, As the 4ary season pirogresssd, the position in
certain areas became extremely grove. Many cattle were
reported to have died of starvation in July and, when the
rains broke, & hcavy mortaliiy occurred aomongst sheep,
particularly among ewes on tné nolint of lawbing,

Generally speaxing thc rains were late bui good
and, in Beptember, grazing was rcporied o be abundant in
the northern arcas. Conditions arc not so satisfactory
in the South, however, and it is fesred that another bad seascon
will be experienced there ncxi year.

A perious reduction in the milis supply was
reported in many ol the cattlic breeding arces This was
attributable partly to the aﬂnrc_ry of food but meinly to

(=] 2 o, alnoe many e cowa whic
the effects of catile plagu ce many of th hich
recovercd from this discase EJJPTCﬂ afterrarde.
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LIVESTOCK SHOWS.

The Gezira Livestock Show was not held this year
owing to the depression affecting the cotton industry.
This wae unfortunate in many ways as the Show had come to
be regarded as an annual event and the native tenant farmers
displayed a lively interest in all classes of animals
exhibited.

A very successful horse show was held at Shendi in
March, its success being largely due to the keen interest
taken in it by the Officer Commanding and the Officers of
the Cavalry and Mounted Rifles.

BELGRAVIA DAIRY.

The quantities of dairy produce sold from the
@Government Dairy at Khartoum North during the year were
as follows :=-

Fresh milk 11,693 gallons, fresh cream 207 gallons
and fresh butter 2,116 lbs. These figures show decreases
of 744 gallons, 47 gallons and 692 1lbs., respectively, when
compared with last year.

VETERINARY HOSPITALS.

The number of animals which received treatment at
the Veterinary Hospitels in Khartoum anc Jaw Medani during
the year were as follows :-

Khartoum.. e 4676
Wad Medanl  ..... L4359

The returns of the shoeing forpe atlached to the
Khartoum Veterinary Hospital show that 2,842 horses and
mules were shod as compared with 4,352 last year and
4,731 in 1929.
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A. STAFF,

The classificd staff throughout the year has
consisted of myself, onc Assistant Veterinary Research
Officer, one Laboratory Assistant and one Sudancse clerk.

A Vetcrinary Inspeetor (Mr.A.B. MacIntyre) was
attachcd to the laboratory during the first thrce months
of the year, and was during that pericd in charge of the
serum laboratory at Malakal. On April 1st., the
Assistant Vcterinary Recscarch Officer (Mr. J.T.R. Evans,
B.S8c.) assumcd charge of thc Malakel laboratory and
Mr. MacIntyre revertcd to the fleld staff.

I travelled to Malakal towards the end of March
in order to inspcct the serum laboratory and confer with
the Governor, and returncd to Khartoum in mid-April.

The Assistant Veterinary Research Officer returned
to Khartoum in carly July, at the conclusion of thc serum
making ecason, and was in chargc of the Khartoum
laboratory during my lecave, from mid-July to mid-COctober,
At the end of October he again proceeded to Malakal for
the 1931-32 working scason. He has now been posted to
Malakal ms his permanent station.

B. ROUTINE VWOR

The main sections of routine work have been, the
manufacture of cattle plague antiserum, the preparation
and issue of contagious bovine plcuro-pnecumonia vaccine,
the issue of matcrials for thc diagnosis and control of
camcl trypanosomiasis and eXamining and reporting on
spccimens submitted for diagnosis.

I. EXAMINATION OF SFECIMENS.

A total of 463 specimcns has been cxamined, this
number being exclusive of examinations made in connection
with research work or ordinary routine within the
laboratory, and of specimens that have been forwarded to
other Departments Ior speclal examination. The following
ie a list of dlagnoses set out under headings of
animal species :=
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Epizootic lymphangitis
Common pyogenic infections
Trypanosoma congolense
Trypanosoma brucei
Cutaneous habronemiassis
Filariasis (in blood)
Gastrodiscus aegyptiacus
Negative

Epizootic lymphangitis
Common pyogenic infections
Trypanosoma brucei
Cutaneous habronemiasis
Hegative

DONKEYS ,

CAMELS ,

Epizootic lymphangitis
Common pyogenic infections
Trypancsoma congolense
Sarcoma

Negative

Trypanosoma soudanense
Filariasis (in blood)
Anthrax

Negative

Theileriasis (Theileria 7 sp.)
Theileria & Piroplasma bigeminum
Piroplasma bigeminum
Trypanosoma congolense
Coceidiosis

Actinomycos

Negative

Common pyogenic infections

Negative

Spirochaetosis
Hegative

(?sp)

Streptococcic pne umonia
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ROAN_ANTELOFE.

Cysticercus tenuiccollis g L 1
MISCELLANEQ TIVE.
Giraffe (L), Gazelle 1 , Buffalo
Hartebeest {1}, Kudu , Shee (1
Parrot EE}, Duck (6), Goaae (ls
Turkey 2 26
TwﬂLfl'.'l.‘.l*ll.li.iii..-. hsj

II. NOTES ON SPECIMENS EXAMINED

(1) Epizootic lymphangitis.

This disease has provided the largest number
of positive diagnoses and has included more interesting
specimengs than any other condition.

Included in the foregoing list are the following:=-

(a) Cryptococci found in a lung lesion of a horse
which had earlier shown moderately acqute
symptoms of pneumonia and had thereafter not
recovered condition. External lesione were
absent.

(b) Cryptococci in the lung of a mule showing
obscure respiratory symptoms, post-mortem
examination revealing considerzble diffuse
solidification of the lungs.

(c) A generalised case of epizootic lymphangitis
in a horse owned by a native.

The first two of these cases, from Kassala
and Fung respectively cannot now be considered very
noteworthy, since a pulmonary form of cryptococcus
infection has recently been demonstrated and described in
some detail., The third case, however, is worthy of note
in that generalised epizootic lymphangitie is rarely
encountered. The case was particularly brought to the
notice of the laboratory on account of its resemblance to
glandcre, although the lattcr discasc has not yet been
scen in this country. The suspicious featurce were the
presence of multiple open cutaneous lesions without great
thickening of lymphatic vessels, a glue-like yellowish
nagsal discharge, and the discovery of a number of small
hard nodules in the lungs on post-mortem examination. In
the laboratory, smears from various sites were found to be
awarming with cryptococci in almost pure culture, but the
greatest interest lay in the contents of the lung nodules;
these, although containing considerable numbers of typical
eryptococeci, were algso very rich in mycelial elements such
ag have hitherto only been described in cultures of the
organiem in artifieial culture media.
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In addition to the above mentioned proved cases,
there have been two lung specimens, one each from a horse
and a mule that showed histological changes suggestive of
early cryptococcus infection. Failing the demonstration
of the actual organism, however, these specimens have not
been reported as cases of cryptococcus infection.

In regard to the topographical distribution of
the disease, the following table provides a summary :-
TABIE I.

Positive diagnoses of epizootic lymphangitis
classified by provinces and animal species.

D P R —— e i o

At e T T T T el
Province : Horses : Mules : Donkeys : Total
"ni--:-n—u-ﬂ—hnq—;-—-nu—-n-—--—--l-.---—-—.-—--—.-._.._—.‘. -----------
] ] L ]
Upper Nile ! 19 : 29 : 2 : 50
] ol 1 1 ]
The Fung p : 9 u : 2 : 11
Kordofan : A 3 : - . 10
1 ] T
Blue Nile : 4 w : - : - : 4
Darfur ' - T, - Y - L 3
| 1 ] ¥
Berber : 1 : - : - : 1
White Nile : 1 : - ‘I - : 1
Kassalsa ! T - ’ - ] 1
] L} ] 1
T T e T Tt i
TOTAL... 36 ' 1 i 4 i o1

% includes cases (a), (b) and (e¢) just described.

(i1) Trypanosomiasis.

The number of cases of camel trypanosomiasis
diagnosed bears no relation to the number of. cases that
have occurred, since nearly all diagnosis is now carried
out by Veterinary Inspectors, using the mercuric chloride
test.

In regard to other species, the two cases of
T, congolense infection were from one horse, ta en at
different times, in Gambeila; the T. brucei case was from
another horse in Gambeila. The two T. brucei cases in mules
were from Nasser, while the one T, congolense case in a cow
was also from the Upper Nile Province EFathai}. The single
L. congolense case in a donkey was from Kordofan (Delami).
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(iii) Anthrax.

The single casc was in a camel at Kassala. Seeing
that anthrax is relatively rarely ddagnosed in the Sudan, it
is interesting to note that two cases occurred in Kassala
last year,

ITII. CONTROL OF CAMEL TRYPANOSOMIASIS

The method of control throughout the year has been
substantially the same as that instituted in 1930, namely,
diagnogis in the field by means of the mercuric chloride test
and treatment of positive reactors with Naganol. Towards
the end of the year, however, two modifications were
introduced into routine practice, one in regard to diagnosis
and one in regard to treatment. The technique of applying
the mercuric chloride test has been modified by finally
gdopting & 1-25,000 dilution of the salt, and reading the
result immediately after setting up the test instead of wait-
ing for a quarter of an hour. This decision has been
arrived at as the result of a year's co-operation between
the laboratory and the field staff. Regarding treatment,
the routine administration of a single dose of only four
grammes of Naganol, instead of ten grammes as in earlier
yeare, has been adopted, This dosage may not be the one
finally chosen, but it is being universally used at present
as the result of, and in continuation of, experiments
carried out by certaln Veterinary Inspectors in collaboration
with the laboratory.

Detalils of the evidence leading up to the two above

mentioned modifications are set out in the later section of
this Report dealing with research.

IV. CATTLE PLAGUE.

The production of cattle plague antiserum has been
the largest of the routine duties of the laboratory, the
whole of the year's output having been prepared at Malekal.

Fortunately the perman&nt buildings necessary for
work in accordance with the year's programme were almost
completed at the beginning of the year, and it was possible
te occupy them before starting the season's work.

The supply of cattle was also more satisfactory
than in earlier years. All large cattle, destined to supply
the serum, had been collected, immunised, and held in reserve
from the foregoing season, while the supply of young
auanepﬁhle cattle for the maintenance of virus was adequate
throughout, although on occasion the stock in hand became so
emall as to cause anxiety. The adequate cattle supply calls
Tor especial note, since serum production is a new service
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to the Sudan, and the rate of production has continued

to increase yearly, although it has not yet been

possible to work out suitable arrangements for acquiring
and storing cattle. During the season under review,
moreover, cattle plague raged with an intensity hitherto
unknown in this country, ceausing severe losscs even in
the districte to which one looked for current supplics

of young susceptible cattle. The ultimate adequacy of
the cattle supply, not only as regards numbers but also
in point of suitability, without the occurrence of eny
scrious check, is attributablc to the fullcst co-operation
of the Upper Nile Provincc staff and the local Veterinary
Inspector with the laboratory.

Grazing throughout thc scason was extremely bed,
as a result of thc very light rains in 1$30. Although
every help was afforded by the Governor, thc scrum
producing cattle became very emaciatcd towards the cnd
of the season, owing to the almost complete absence of
grase at any reasonable distance from the laboratory.
Later in the year, in view of the increased requirements
of serum for 1932 and subsequent ycers, the Governor
allotted a further arca of grazing land. In normal
seasons grazing should be ample, but in 1951 again the
raing in the Upper Nile have becn light. Serum production
for 1932 has therefore alrcady becen started, and it is
hoped that the work may bc rclatively advancced before the
ghortage of graes has affccted the cattle too severely.

In regard to the serum ltsgelf, the total output
aimed at in the 1931 season was 3,000 litres, or 60,000
nominal"doses" of 50 c.c. Ultimately 3,650 litres,or
73,000 nominal "doses", were prepared. The normal method
of issue, whereby, before bottling, a large mixed sample
is made and submitted to potency titration, could not be
carried out. The occurrence of cattle plague on an
unprecedented scale throughout the Sudan was accompanied
by the most urgent demands for serum, and the latter had
to be issued bleeding by bleeding as soon as it was
prepared. In the earlier stages this method of issue
wae not attended by any ill results, as all lots issued
proved under field conditione to be of sufficient potency.
Later, however, when the serum producing cattle were
becoming weakened by starvation, variations in potency
became evident, in that while most issues of serum were
effective occasional samples were not, the latter failing
to protect injected cattle against the dlisease - in fact,
in consideration of the policy of mixing serumised with
infected cattle, the course of some outbreasks was
necessarily accelerated. Although such accidents were
unfortunate,,. and sometimes gave rise to local dis-
satisfaction, they could not have been avoided except by
delaying the issue of serum, a procedure that would have
entailed the loss of many thousands more cattle than
actually succumbed.
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A potentially serious feature in three of the
instances in which the serum failed to protect was that
the herds involved were in the Upper Nile Provinee, in

which serum had ncver becn used before. It was fcared
that this introduction to serumigation might destroy the
confidence of the natives. Reports from the Veterinary

Inspector of that Province, and in particular his annual
report which views the situation in retrospect, show that
thies has not o¢curred. Localised distrust developed,

but the satisfactory results in general made it short lived.

It has been stated that no potency titration of a
mixed bulk sample of serum was carried out. This statement
applies to the greater part of the season, when no mixed
sample was issued, and consequently there seemed to be no
point in titrating one, the more especially as all avail-
able cattle were required for making serum, and in any eEase
the serum was being submitted to the most severe of all
tests in the field and was proving sufficiently potent.
Towards the end of the season, however, cattle plague became
less general and a small mixed stock of serum from the
latest bleedings was built up. This was subsequently
tested and found to be of low potency; while all bulk samples
tested in the preceding four years, during which serum has
been made in the Budan, had been found protective at dosages
of not more than 10 c.c. per 100 lb. body weight, the late
1931 sample was not certainly protective at less than
double this dose. The low potency of serum from the later
bleedingse is presumably to be ascribed to the extreme
emaciation of the serum producing cattle. In addition to
low potency the serum from later bleedings was below
standard in keeping qualities, in that on storage for fer
a few monthe an abnormally heavy deposit sedimented out.

No effort was made to analyse this deposit, but its
appearance was provisionally ascribed to the same source
as the low potency, namely, poor condition of the serum
producing cattle.

The new laboratory attendants, who were engaged
following approval for inercasc of subordinate staff, did
not in general prove up to the reguired standard, although
men were specially chosen from retronched veterinary police;
four out of six had to be dismissed in April, and were not
replaced until the end of the year. Local unskilled
labour was plentiful throughout tlic scason.

In general, the situation in regard to cattle
plague antiserum production is satisfactory; the buildings
of the Malekal laboratory are completed, the subordinatc
staff is being selected and traincd, and in regard to
cattlc supply, in spite of no rinality having been rcached
on the best method of collection and storage, the willing
co-operation of the Upper Nile Province staff at least
ensures that the supply will not fail. The gquality of
rains, and therefore of grazing, must always be a matter
of doubt, but it is hardly possible that grazing can be
worae than in the past year. It is therefore hoped that
during the coming season an appreciable reserve of serum
will be accumulated.
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V. CONTAGIOUS BOVINE PLEURO-FNEUMONIA.

A total of 23,580 dosee of vaccine has been issued to
the field. The policy throughout the year has been to issue
1iving culture virus of a "moderate" number of generations in
subculture, pending opportunity for further studies on
attenuation. Actually nearly all issues were of cultures
between the 30th. and 60th. gencrations, and in regard to
safety it is to be noted that no complaint has been received.

It is further interesting to note that the amount of
vaccine requisitioned was greatly in advance of the 1930
demands. In that year the annually increasing rate of demand
dropped (te 15,000 odd as compared with 28,000 odd in 1929)
on account of the greater urgency of dealing with cattle
plague. Thie year, however, in spite of the far more wide-
spread occurrence of cattle plague, demands for contagious
pleuro=-pneumonia vaccine have increased by over fifty per cent.
as compared with last year.

C. RESEARCH.

The opportunities for deliberate research during the
past year have been somewhat limited. Work has, however,
been carried out on camel trypanosomiasis, cattle plaé@ and
epizootic lymphangitis. The following is a summary of
observations in as Tar as they have reached a stage worthy
of report.

I. CAMEL TRYPANOSOMIASIS.

Two main items of work were undertaken, namely,
obgservations on the possibility of reducing the routine dose
of Nagancl and a final assessment of the technigue of the
mercuric chloride test for diagnosis. Both of these entailed
cloge co=operation with the field veterinary staff. In
addition, some preliminary work was carried out in the
laboratory on the possibility of carrying out the mercuric
chloride test with dried samples of serum.

1. Dose of Naganol.

The standard routine dose of Naganol that has been
used during the past five years has been ten grammés in watery
solution intravenously. As has already been mentioned in
earlier Reports, this dose is probably larger than the
minimumn necessary, but it has been provisionally retained
because it has at least the virtue of combining absolute
curative properties as a single dose with complete safety.
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The certainty of cure has been necessary for the large
scale confirmation in the field of laboratory experiments
carried out in 1928 on the duration of "immunity" follow-
ing cure; to have employed a dose of the curative wvalue

of which there was any doubt would have led to the
confusion of relapses with re-infections. Ample confirm-
ation of laboratory results (see this Report 1928, p.4t1)
has now been cobtained and 1t has become practicable to
consider the reduction of the dose of Naganol.

Few references are to be found in the literature
regarding the smallest effective dose of Naganol, but it
seems that three grammes has been found insufficient.

A dose of four grammes is used in India, but on this
rocedure a very short note only has been made by Williams,
Journal of the R.A.V.C., 1930, Vol. 1, p.240) consisting

merely of the statement that all camels reacting positive-

ly to the mercuric chleride test are treated immediately
with four grammes of Naganol; no further details are
provided. It seemed, however, that four grammes would be

a good standard to which to work in one's own experiments.

In order to obB&in results on a large scale in a
ghort time it was necessary to allot the experiments to
the field staff of the Veterinary Service, since to have
conducted them in the laboratory would have entailed
either too great a delay or too great an expense.

The scheme adopted was for one Veterinary
Inspector to study the efficacy of a single four gramme
dose, and another independently to carry out exactly
parallel experiments with a seven gramme dose, the latter,
intermediate between the original and the projected doses,
being regardcd as a reserve, in casc thce four gramme dosec
should not prove universally effective. The technique
consisted in each case of treating fifty lnfected camels,
geelected either by a microscopic diagnosis of trypanosom=
iasis or by a strong positive reaction to the mercuric
chloride test. Further observations consisted in monthly
teste by the mercuric chloride test, combined whenever
poesible with microscopic examination of the blood, and in
any case supported by clinical notes. Obgervations were
summarised on special forms and later studied in the
laboratory. It is to be noted that in this scheme great
reliance had to be placed on the mercuric chloride test,
and that this test was belng provisionally carried cut
using a 1-20,000 dilution of the salt. It has already
been stated that this solution might be of such strength
that a few normal - i.e. cured or hitherto
uninfected - camels might give positive reactions. Thus,
complete disappearance of the reaction in some cured
camels might not occur, even after an interval of some
months. It was, however, considered that a progressive
weakening of a previously strong reaction, accompanied by
constantly negative microscoplcal findinges and sustained
improvement in condition, would be sufficient evidence
of cure.
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The work was commenced towards the end of 1930 and
observations continued up to the middle of 1931, the treat-
ment with seven grammes having been carried out in Kassala
Province by Captain J. Going and that with four grammes in
Kordofan by Captain H.B. Williams, 0.B.E. and Mr. J.A.
Gillespie.

The results, considered in general, were
unequivocally clear cut; there no doubt that every camel
treated, whether with seven o' r grammes, was cured.

It is not necessary in this s ary to discuss the support=
ing protocols at length, as it is hoped to set these out
later in a full publication. Meanwhile, however, it is
necessary to acknowledge the care and interest taken by the
three co-operating Veterinary Inspectors, especially as
their detailed records will allow much more information to
be extracted.

As the result of these observations it has now been
decided to treat all trypanosome infected camels with four
grammes Of Naganol for at least a year and to collect
further information.

2. Technigue of the mercuric chloride test.

The principle of this test has alreasdy been
gufficiently described. Throughout the past year, however,
during which it has been generally used, attempts have been
made to standardise the technique still further, and to
ensure that in general field practice it will give as good
resulte ag have been obtained in the laboratory. The main
point at issue has been the decision as to whether a
stronger solution of mercuric chloride than 1-25,000 can
be used. It has already been shown (JI. Comp. Peth, and
Therap.,1929, Vol. 42, p.118) that in order to get clear
cut results in all cases it is not permissible to use a
solution stronger than 1=25,000, although the number of
doubtful reactions with a 1-20,000 g solution are
relatively few = in the laboratory at any rate. It has
also been shown (this Report, 2928, p.39,, as would
a priori have been supposed, that in infccted camels a
positive reaction develops within a shorter interval after
infection to the 1-20,000 than to the 1-25,000 dilution.
For practical purposes, therefore, it had to be ascertained
whether the earlier detection of most field cases with the
stronger solution would outweigh the disadvantage of
diagnosing the digease in & number of uninfected camels.

In order to eliminate possible variations in the purity of
the salt itself all solutions used throughout the
observations were prepared in the laboratory with "A.R."
standard mercuric chloride (British Drug Houses Ltd.).

General field use of the test for a year has sghown
that the employment of a 1-20,000 solution is not justified.
In field practice the disadvantage ie not confined to the
making of a few faulty original positive dlagnoses in
clean camels; later teets of these camels will also show
faintly positive reactions, and in addition, strongly
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reacting and undcubtedly infected camsls will in some cases
not revert after cure tc a completely negative reaction, or
in other cases may take =so long tc do so that the period is
greater than the duration of "immunity", thus possibly
leading to the confusion of relapses and re-infections. The
use of "A.R." standard mercuric chloride, as distinguished
from druggists' samples of "pure" mercurie chloride, serves
to increase the number of border-line reactions in healthy
camels if a 1-20,000 solution is employed. In fact, the
doubt that existed, as to what strength of solution to use,
has been removed; & 1-25,000 dilution of "A.R." mercuric
chloride is the strongest perm.ssible as a routine.

The reading of the result of the test almost
immediately after mixing the serum with the solution,
although only a very minor modification of technique, is
alec ugeful in eliminating doubtful results. It ise
admitted that in a positive reaction the opacity becomes
progreessively denser up to a periocd of about fifteen
minutes. Unfortunately, however, unless the serum to be
tested is absolutely free from corpuscles - and under field
conditions many samples are not - there is a tendency for
a faint pseudo-reaction to develop within ten or fifteen
minutes in the case of some normal camels, even with a
1-25,000 di&uticn of mercuric chloride. Such cases are
few but, as truly positive reacticn begins to develop
immediately the test is set up, they can be eliminated by
reading the result within a minute or so.

In order that the foregoing modifications may be
viewed in proper proportion, it may be pointed out that
they have been introduced solely in order to deal with a
relatively very small number of camels. In most instances,
where there is any suspicion of trypanosomiasies in a camel
on clinical grounds, a positive reactlion in the case of an
infected individual is so definite as to be unmistakeable;
in the periodical routine testing of ceue_. wunite; however,
wvhen no particular individuals are under consideration,
and in which some camels may have been treated some months
earlier, the drawing of a rigid line is necessary.

Pending e more detailed publication of the observations
leading to the above mentioned modifications in technique
it 18 necessary to acknowledge the co-operation of Captain
J. Going of this Service in recording some hundreds of
teats carried out under field conditions.

3. Tests with dried serum.

The common practice of storing type samples of
antitoxic and other sera in the dry state, in which they
aeem to undergo little alteration, suggested that the same
thing might be possible in the case of serum samples from
camele suspected to be suffering from trypanosomiasis.

The practical applications of the possibility are perhaps
limited under Suden conditionz, but there are undoubtedly
clrcumstances in which use could be made of 1t elsewhers.
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Experiments in this laboratory have shown that
the positively reacting serum of infected camels can be
dried on filter paper and will retain its titre for several
months; conversely, negatively reacting serum remains
negative. Technique has not been exhaustively studied,
but the following are somec necessary precautions i-

(1) The filter papcr used must be of good
guality and fairly hard, otherwise
disintegration of the paper will obscure
the reading of the subscquent test.

(11) In absorbing the serum thc best method
hitherto tried has bcen to drop single
drops on to the paper at sufficient
intervals to avoid coalescence. For
subsequent tests single drops can be
cut out.

{1i1) In carrying out a test the drop and its
paper should be cut into small pieces
and sosked for at least half an hour in
half a cubic centimetre of distilled
water, The plieces may then either be
left or removed, and half a cubic centimetre
of double the test strength of mercuric
chloride solution added.

In reading the results it has been noted that
with positive serum that has been stored on dry filter
paper for some months a progressively longer interval is
necessary for the reaction to develop, but in the case of
even fairly fresh negative serum no opacity develops after
an interval of several hours. In regard to the third
precaution noted above, the necessity for soaking the
gerum and paper in water is that if the paper is placed
directly into the mercurie chloride solution many
positive samples will fail to gilve a precelpitate, It
is provisionally assumed that such irregular results
depend on the degree to which the serum, while still
liguid, hae penetrated the substance or dried on the
surface of the paper; sersa which have been well absorbed
into the paper presumably give the precipitate but it
remains in the substance of the paper.

It is8 not intended for the present to proceed
further with this form of test, but its practicability is
at least worthy of note.

Towards the end of the year experiments were
instituted with a view of determining the protective power
of Naganol in clean camels in the face of subsequent
trypanosome infection. These experiments are necessary
in order to clear up a certain misconception that apparently
exisets in regard to our present system of trypanosome
control. It sometimes happens that, in the absence of a
Veterinary Inspector, a camel is given a dose of Naganol
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because it is in poor condition, the existence of
trypanosomiasis being assumed in the absence of either
microscopic examination of the blocod or application of
the mercuric chloride test. Such a camel may not improve
in condition or may even shortly afterwards be found to
have trypansomiasis, and doubt 1s thrown on the efficacy
gf the treatment. Apart from such considerations,
however, the period over which Naganol can protect clean
camels against infection is a point worth determining.
The experiments were instituted late in the year and no
regults are yet available.

II. CATTIE PLAGUE

Two lines of work were undertaken, but the
general cattle plague situation made it impossible to
proceed very far with them.

Igaﬁhartuum laboratory the main objective was to
investigate the possibility of producing a wvaccine with
keeping qualities superior to those of the cattle plague
vaccines receiving attention in other countries. The
desirability of such a vaccine is evident in consideration
of the local circumstances, wherein serum production is
not in progress throughout the year, and consequently
there is a considerable break in the svaillability of
material for making the vaccine. Moreover, a vaccine of
good keeping qualities is necessary in any circumstances
if a reserve gtock is to be bulilt up.

Preliminary experiments on a small laboratory
ecale had already indicated that a vac- 1 = capable of
retaining its antigenic gualities for some monthe could
be made on a large scale, and it was intended to prepare
a large issue for testing under field conditions. The
extreme urgency of the general situation, however, made
it necessary, as was the case with serum, to use it as
goon a8 it was prepared. There was nc doubt as to the
antigenic value of such a vaccine in the fresh state, but
in the circumstances in which one was forced to use it
ne useful information beyond this point could be obtained.

Seging, however, that this constitutes the first
ogeasion on which a cattle plague vaccine has been used
under field conditions in the 3udan it is desirable to
make a Qrief note of the results. In consideration of
the essential nature of any vaccine, the results were
axcellent. The only complaint received was from Bor
district, in which vaccination was carried out at a time
when cattle plague was rapidly approaching. Considerable
dissatisfaction was shortly afterwards expressed at the
subseguent death of about 40 vaccinated catt..e. The
fgllowing quotation from the annual report of the local
Veterinary Inspector, however, describes the situation
as viewed in retrospect :-
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"Cattle plague vaccine wzs used for the
"inoculation of 5,248 cattle, and apnarently with
"excellent results. In Eor District L.,754 cattle were
"vaccinated; later these animals were exposed to cattle
"plague infection but it is reported that the mortality
"af the vaccinated cattle waze only 2.2% while unvaccinated
“ecattle died in large numbers." And of ancther herd -
"Tn another instance 1€1 cattle were vaccinated and came
"into contact with infected cattle 1. days =2fter; the
"mortality of the vaccinated cattle was reported as 1.2%."
These results were obtained in a region in which the
mortality rate in naturally infected cattle during the
game season exceeded 807.

The laborsziory was robbed of its experiment, but
the saving of some thousande of cattle which would other-
wise have died can be consldered sufficient compensatien.

In the Malakal laboratory, which was functioning
for the firet time in permenent buildinge, and with for
the greater part a newly recrulted staif, a small
programme was drawn up for the production and testing of
aerum prepared with various modificatlons of the existing
technique. Here again, owing tc local conditions and
the urgent demands for a maximum output of serum for ficld
use, it was impoesible to continue.

Towards the end of the year rfurther experimente

with gimilar objectives were started, bat they have not
yet reached a skage at which a repori is warranted.

III. EPIZOOTIC INMPIANGTI”

The work recorded in last year's Report on the
atudy of pulmonary cryptococcus infectiions was continued
during the earlier monthis of thig jyear. Tltimately a
description of the condition wes published '??J’Lﬁﬂtific
Journal.

Experimenta were also carried out, in continuation
of some started in 1930, with the objeet of developing
sone kind of therapeutic treatment that could be gpplied
to animals in outling stations where the visits of a
Veterinary Inspector are infrequent. The very scaltered
distribution of positive cases has. however, made it
imposeible to proceed very far in this direction, eince
although a treatment capable of being administered by an
intelligent native ie the cbjective, the preliminary work
must necessarily be carried out under the personal
supervision of Veterinary Inspecicrs. The difficulty of
working under experimental conditions and the expense of
transport and maintenance do not allow of natural cases
being sent to Khartoum. Vork is ot present proceeding
in collaboration with Mr. Pembrey in the Fung Province and
Mr. Glanville in the Upper Nile.
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D. PUBLICATTIONS

One paper ﬂ'ﬂl}" has been published from the
laboratory during 1931 :-
BENNETT, B.C.J. Cryptococcua pneumonia in
equidae, - Jl. Comp. Path. and Therap., 1931, Vol. Li,
PlEﬁ-lnﬁ‘I

E. SUMMARY

In general, the unprecedented scale on which cattle
plague has raged throughtut the country has directed the
energies of the laboratory towards the preparation of the
greatest possible quantity of serum. To thies end the
posseasion for the first time of permanent buildings at
Malakal, and an adequate cattle supply, were in one's
favour. Conversgely, grazing conditions were almost
incredibly bad and most of the newly recruited subordinate
laboratory staff proved unsuitable. By abandoning most
of the research programme on cattle plajue, however, the
amount of serum ultimately produced was over twenty per cent.
more than originally planned. Most of thie was of
sufficient potency, but a portion produced towards the end
of the season was of poor quality. The situation at the
end of the year is that cattle plague is again under control
and a small reperve of serum ie in stock: *his stock,
however, is of low potency.

Cattle plague vaccine was used on a field scale
for the first time in the Sudan. 5,000 odd doses were
used in the Upper Nile Province and the results were
gXxcellent.

Demends for contagious bovine pleuro-pneumonia
vaccine increased somewhat, in spite of the general
precccupation with cattle plague.

A ceptain amount of research was carried out in
connection with camel trypancsomiasis in collaboration with
the field staff, the main results being the confirmation
of a short period of "immunity" in cured camels, and the
finding that the routine dose of Naganol can be cut down
by probably sixty per cent. Certain minor modifications
were, as the result of collaboration with the field staff,
introduced into the technique of the mercuric chloride test.

Research on cryptococcus pneumonia continued up tc
a point at which it was possible to publish a peper on
the condition.
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Later, researches that were earlier abandoned
were re-=instituted, and at the end of the year work wos
in progrees on the technigue of cattle plague antiserum
production, cattle plague vaccine, the “prophylactic"
value of Naganol in camel trypanosomiasis and the
therapeutic treatment of epizootic lymphangitis.

The work of the small permanent laboratory staff
needs acknowledgement; in concideration of its size the
demands made on it have been heavy but, apart from the
impoesibility of keeping pace with reguisitions for
cattle plague antiserum in the early part of the year, all
demands have been fulfilled. A great sdvanc: in the
direction of general efficiency has been the appointment
of a permanent Assistant Veterinary Research Officer to
£ill a vacancy of some four years' standing. The appoint=-
ment was made late in 1950, but 1931 has been the first
year in which the good results have been apparent.
Although the filling of this vacancy has not improved the
aituation in regard to research it at least promises
continuity in the most important routine duty of the
laboratory, namely, the production of cattle plague
antiserum.

In conclusion, the value to the Sudan Veterinary
Service of close co-operation between the laboreiory end
field gtaffe has agaln been amply demonstrated. Without
guch co-operation, by the exercise of which experimental
regults can be veriiied in general fleld practice, the
work of the laboratory would be largel, sterile. mring
the past year, however, in spite of bad conditlions
generally, combined cobservatione have produced results
of considerable practical value.

(Sgd.) 8.C.J. Benneit.

Khartoum, VETERINARY REGRARCH OFFPICER,
20=-1-1932, SUDAN GOVERIMISHT.

Sadik.






