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Paper No.2.
CAMEL TRYPANOSOMIASIS IN THE SUDAN.
By S. C. J. BENNETT, M.H.C.V.S., B.Sc, Veterinary Research
Officer, Sudan GQvernment.
IN'l'RODUC,['ION.
THE CQmmQnest fQrm .of trypanQsQmiases in camels in the Sudan is
caused by Tryp. soudanense, an .organism .of the Tryp. evansi type.
The immunity reactiQns .of this IQcal trypanQsQme have never been
tested and the name T'ryp. soudanense is retained fQr general CQnvenience. Infections due tQ Tryp. brucei and Tryp. congolense have
been found in nature, and experimentally infection with Tryp. rhodesiense and Tryp. vivax have been fQund PQssible.
Tryp. soudanense infectiQn is the .only .one that has been extensively studied, and is the only .one that will be discussed in detail.
It may, hQwever, be mentiQned that infectiQns with .other species
appear to be very similar, with the exception that Tryp. congolense
infectiQn prQbably runs in general a mQre acute CQurse and is nQt
quite SQ easy to cure.
With the great advances recently made in the cQntrQI .of this
disease, .or grQUp .of diseases, whereby it i::; PQssible tQ diagnose .obscure
cases and cure all cases, with nearly absQlute certainty, it might be
imagined that camel trypanQsomiasis CQuid be laid aside as a sQlved
prQblem. This, hQwever, appears nQt tQ be SQ. In the first place,
it is nQt certain that the present methQds .of cQntrQI, althQugh
adequate, are the best; further, it seems possible that in the camel,
an ammal in which all phases .of trypanQsome infection can be
induced, diagnQsed, and checked at will, .one has a subject the study
.of which may enable further light tQ be thrown .on the prQblem .of
trypanQsQmiasis as a whQle.
The fQIIQwing is a brief summary .of present knQwledge in the
Sudan.
A. TRYPANOSOMA SOUDANENSE INFECTION.
1. THE TRYPANOSQME.
As mentiQned in the intrQductQry nQtes, the name Tryp.
soudanense is retained f.or general cQnvenience. In every way it seems
tQ cQnfQrm tQ the Tryp. evansi type.
2. TRANSMISSION.
As with .other varieties .of Tryp. evansi, the transmissiQn appears
tQ be entirely mechanical.
The infectiQn .occurs in the non-tsetse
areas, increasing at the end .of the rainy seaSQn when tabanid flies are
plentiful. NQ special transmissiQn experiments have been attempted,
but as Tabanus taeniola is the CQmmonest fly, it is supPQsed tQ be
the usual transmitter. Other species .of Tabanus and many Pangonia
and Stomoxys are ass.ociated and pr.obably assume SQme share in
transmissiQn. In any case, the identity .of the actual transmitter
seems tQ be a matter .of minor impQrtance, as it is unlikely that any
attempt will be made tQ eradicate the disease by eliminating the flies.
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3.

SYMPTOMS.

It has been generally accepted that the typical form of the disease
is that of a subacute or chronic infection, and as this type of infection
is so generally known, it is not necessary to discuss it further. The
possible occurrence of hyperacute or relatively fulminant cases
appears never to have been considered, largely no doubt because
research has hitherto been directed almost entirely towards evolving
a successful m.ethod of treatment, the subjects for such researches
having mainly been so called "natural" or " normal" cases collected in the field.
Infection of batches of camels in the laboratory-lots of haH a
dozen or a dozen-for various experiments have shown extreme variability in the course of infection. As had been anticipated, most cases
varied between an initial acute stage, sometimes fatal but usually
becoming chronic, and cases subacute or chronic throughout. Quite
frequently, however, extremely acute cases were observed, violent
symptoms appearing within a day or two of, or on the same day as,
the first appearance of trypanosomes in the blood-stream. The first
symptom, if noticed, seems always to have been inco-ordinated movement of the hind legs, almost immediately followed by collapse and
rapid death in convulsions, with trypanosomes swarming in the blood.
The total duration of symptoms in some cases has been less than
two hours.
The general train of symptoms would in the field probably lead
to the opinion that some kind of poisoning was at issue, but in the
laboratory such a diagnosis was almost entirely negatived, since of
many camels fed and maintained in exactly similar circumstances
only those with intense trypanosomiasis developed the symptomEl
A particular case set the issue beyond doubt. The camel was one of
a batch of twelve under observation in an experiment where all camels
were kept at· work. In regard to the remaining eleven, there was
nothing unusual, but this one camel, after doing a morning's work,
returned to the lines, collapsed, and became comatose within a few
minutes-in fact, a report was sent to the laboratory that the camel
was dead. On examination, the blood was found to be swarming with
trypanosomes, a dose of N aganol was given, and the camel rapidly
recovered.
The next point of interest was to decide whether such cases were
common in natural circumstances in the field. Hitherto they had
only been observed in experimentally infected camels, and it was not
beyond doubt that the strain of trypanosome employed had not in some
way become exalted. Exaltation was not probable, since the strain
had been maintained in camels for many generations without appearing to gain in virulence, and in addition numbers of camels infected
simultaneously with those developing fulminant symptoms had not
been so affected.
Appeals were therefore made to veterinary officers in the field for
closer observation of camels showing violent symptoms of any kind
and recently corroborative evidence has been received from two source~
that such cases occur. The first evidence is from an officer stationed
in a district noted for camel trypanosomiasis, who states that throughout one autumn he was repeatedly asked to see camels reported to be
dying of some kind of poisoning. On examination, the camels were
found to be suffering from trypanosomiasis. In this particular district
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this officer now treats all so-called" poisoning" cases with N aganol,
without troubling to confirm the diagnosis of trypanosomiasis, and
the camels recover.
The second is an individual case of an Army camel that was
noticed to be lame in one hind leg. It was assumed that the animal
had slipped up on the march and sprained its back, although there
was no direct evidence of such accident having occurred. Blood
&xaminations showed the presenee of trypanosomes, the camel was
given N aganol, and the symptoms of " sprained back" disappeared.
The question of hyperacute trypanosomiasis in camels has arisen
SD recently that little evidence is available for discu~sion.
There
appears, however, to be no doubt that it occurs in nature, but cases
are probably missed because the symptoms are not those that have
hitherto been commonly associated with this infection.

4.

DIAGNOSIS.

Little discussion is necessary regarding microscopic examination
of the blood as a method of diagnosis. It may be dismissed by stating
that it is of moderate use in the acute stages of the disease in such
animals as pass through an acute stage. Even so, a single examination is of little use, and in the Sudan repeated examinations are often
impracticable.
Small-animal inoculation is the most certain method, but under
field conditions it is not practicable.
The adaptation of the formol-gel test, already used successfully
for the diagnosis of human kala-azar, constituted a great advance, and
by treating all subjects giving a positive reaction to this test it may be
claimed that for the first time camel trypanosomiasis was brought
under adequate control. In regard to this test, however, it was S0011
noticed that its accuracy was not so great as had been hoped; in the
main the results were reliable, but many non-infected camels gave
positive reactions and some infected ones failed to do so, even several
weeks or months after the date of infection. The former inacurracy
was known at the time the test was generally adopted in this country,
but the latter has been increasingly brought to notice during the two
years that the test has been used a'S the standard diagnostic measure.
A possible reason for the inconsistent results is that the test' as
applied'to camel trypanosomiasis was necessarily different from that
employed in the diagnosis of human kala-azar. In the latter disease
the essential diagnostic phenomenon is the development of opacity in
t\ formolized serum, whereas in eamel trypanosomiasis gelation was
found to run much more closely parallel with infection and was of
necessity adopted as the more reliable reaction. There was no reason
why gelation should not be characteristic of trYIlanosome infection,
but since in practice too many errors were noticed, attempts had to be
made to devise some test in which precipitation should be the basis.
The precipitate in the formol-gel, or more correctly the serumaldehyde, reaction has been found to consist of euglobulin, a large
excess of which is found in kala-azar patients. It seemed likely that
an excess of this serum fraction mig'ht exist in camels suffering from
trypanosomiasis, and, recognizing its instability in solution, it seemed
that the number of agents that might precipitate an excess of it was
practically unlimited. Many compounds have been tried in the Sudan,
most of t,hem with promising results, but the most consistently useful
up to the present has been mercuric chloride. Parallel estimations of

