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Endeavours made to confirm the tentative diagnosis of Dourine in the
early cases by demonstrating the frypanosome were unsuccessful. —Sera
collected in 1917 from suspec‘[efl ‘cases oi dourine were forwarded to Watson
of Canada who established the diagnosis by means of the Complement I'ixa-
tion Test.

Prior and subsequent to the receipt of Watson’s report large numbers
of experiments were 1nstituted with an object of demonstrating the parasite
~»d so removing any doubt still present as to the causation of the disease

AJker (1918) who was concerned with the original investigations reporte
in considerable detail the results obtained by “his ('()Hea@ueb and himselt.
Only once was a trypanosome demonstrated and this one was found in a
dog which had been injected with the blood of a horse shewing symptoms
~f dourine. No success was attained in investigational work carried out

otween 1918 and 1935 with the object of demonstrating the presence of the
trypanosome,

Sera of horses which had received a transfusion of blood from suspr-ted

cases of dourine were Included in the batch forwarded to Canada. ith
the Complement Fixation Test these sera also gave positive resnlts. Suc-
cessful transmisston from orse to horse had thus been achieve W d]]\()

did not, however, record tne period of time which elapsed between trans-
fusion and cohectlon of the sera. It was possible but most unlikely that
sufficient antibody was carried over during transfusion fromm the positive
donor to give a poslhve reaction to the serum of the recipient. To determine
whether such a transference of antibody would occur, 240 c.c. of serum
of & positive case, kept in a refrigerator and. exposed to 1/100 000 potassium
antimony tartrate for 48 hours were injected intravenously into a horse
reacting negatively to the Complement Fixation Test on the 3rd and Tth
Sep’fember 1938 The Complement Fixation Test was negative on the Tth
and 9th of the same month. On the 14 September five litres of blood were
transfused. The test was again negative up to the 10th October. The
sera of the horses which had received the fransfusion and were reported
ac wositive by Watson were thus true cases of transmission of dourine In
st sequent experlmentg by Walker and his colleagues the Compément ixa-'
tion Test was not apparently employed for the purpose. of determmlng
whether transmission of the disease had or had not taken place.
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ANSMISSION, OF TRYP. EQUIPERDUM OF I1O0RSES.

‘When preparing the wet smears for examination from the plasma and
the deposit it is advantageous not to include the red cells and the deeper
layers of the white cells for the trypanosomes do not go down, during centri-
fuging, into the lower layers of the deposit, As the trypanosomes survive
in the citrated blood for as long as 72 hours at room temperature, complete
sedimentation, which is rapid in equines, should be awaited before pipet-
ting off the plasma for centrifuging.

The examination of the vaginal wash of mare 21176 and other recently
infected mares revealed trypanosomes on every occasion. But the examina-
tion of the vaginal wash of a number of mares which had been infected for
a long time(field cases) gave negative results. The blood of such animals
also gave mnegative results by the centrifugation method. Negative
results have also always been obtained in equines which have been retained
in the transmission experiment for several months. There 1s a gradual
jncrease in the circulating blood in the number of trypanosomes which are
present in maximum n ubers during the second to the fifth week after
infection. :

The success obtained in the demonstration of trypanosomes in the biood
and in the vaginal wash should thus be ascribed to the utilization of recently
infected equines in the investigation.

In the cases of dourine available, whether field or artificially produced,
no plaques have been seen. Large oedemas have not been uncommon and
in stallions scrotal oedemas have been 1 : rule. The examination of such
oedemas with one exception has given negative results. The exception was
the demonstration of trypanosomes in the oedema of a scrotal sac at
autopsy.

Conclusions.

1. The South African strain of 7. equiperdum was dem: irated in
the mammary gland, in scrotal oedema and in the vagina at autopsy, and
in the vagina and the blood of Iiving horses.

2. Improved methods of microscopic diagnosis for the detection of
trypanosomes are. described.

TRrRaNsMISSION OF OURINE 18 Horsks, McvLES ANxD DONKEYS BY
Broon INoctTLaTION.

xperiments on the artificial transmission in horses of dourine in South
Tica by the injection * blood, serum, oedematous fluid, washings of the
uterus and vagina, spinal fluid and of macerated tissues had all been unsuc-
cessful.  Watson (1920) failed to demonstrate the parasites in a large number
of horses and dogs inoculated with blood and other tissues before he succee-
ded in 1907 in finding trypanosomes in certain typical lesions of an inocu-
lated animal. He did not.use blood for this inoculation. y states that
only during a very active stage of the disease as during a period of plaque
eruption 1s transmission likely to be successful and that, otherwise, direct
transfusions of blood or the inoculation of large amounts of blood at inter-
wals over several weeks failed to set up infection. In 24 essays in horses

a

2 did not succeed in finding trypanosomes in the blood in a single case.
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re finding of the causal agent in tko blood of a wmare infected by
coltus considerably increased the chances « a successful transmission by
v inoculation of blood, even though the number of parasites in the blood
was so small as to necessitate the use of the centrifugation method to
demonstrate their presence. Frequent blood smears made from this mare
were negative.

Prior to the commencement of these ™lood transmission experiments,
a transmission by mieans of a vaginal wa  inoculation was carried out.
To determine whether transmission had or had not occurred it was necessary
to rely on the Complement Fixation Test as the blood concentration methods
+had not then been devised. A mare which was negative to the Complement
ixation Test wag inoculated with a vaginal wash containing living
trypanosomes, The injections were made onto and under the vaginal muc~-a
and into the vagina. The test became positive and remained so until =
death of the animal.

The disease produced by the injection into the undamaged vagina of
a mare of the strain of 7. equiperduim used for the production of antigen
was of an acute type, the trypanosomes in the blood smears and the elevation
of the temperature appearing on the 7th day.

On the day (20 October 1938) that trypanosomes were demonstrated
in the blood of the circulation by the centrifugation method of examina-
tion in the mare 21176, one of the group infected by coitus, one litre of its
blood was transfused info a gelding (21470) which was ne~~tive to the
Complement Fixation Test. Trypanosomes were found in the lood of this
gelding on the 21 November 1938, by means of the centrifugation method
of examination. The blood smears made from this animal were nega re.

Thus the first essay in the transmission of the South African strain of

T. equiperdum from horse to horse by the inoculation of blood known to

be positive was successtul. The donor of the blood at the time of inocula-

tion did not shew symptoms of the disease, plaque or oedemas were not

vresent, the habitus was good, the temperature was not elevated and the
omplement Iixation Test was negative.

The frypanosomes wi  which this transmission was @ ained were
subsequently maintained in norses, mules and donkeys for 4 years throu;
24 generations. No difficulty was experienced and no failure was encoun-
tered in the transmission even though the amount of citrated blood mjected
intrajugularly was, at times, as small as 50 c.c. and the intervals etween
the injections sometimes were as long as 4 months. Frequently negative
examinations of the hlood of some of the animals by means of the centrifuge
method were obtained at the time of the subinoculations but, nevertheless,
transmissions were always successful.

It was not until the 4th generation that trypanosonies were found in
the blood smears prepared from the animals (31 January 1939). In the
early generations when the number of parasites in the blood was extremely
small, even the centrifuge method of examination was, at t1° s, negative,
and the positive findings by this method were only present ror a week or
two. As the number of generations increased, so did the number of parasites
in the blood become more frequent. TUltimately the sedimentation method
of examination and even at times the blood smear examination could be
use  In most cases with satisfactory results. TFurthermore the trypanosomes

;re detectable over a much longer period in the various individuals.
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The virulence of the strain has not been markedly increased v
above passage, the rea on in the animals being still mild and the cou
fong. A temperature and blood examination chart of do~tey 21777 (2
generation) is included to iHustrate this. (Chart 1.) In cases of trans-
mission the animals were adults.

The perloda between the O'QIleI‘dtlollb, the animals used and some details
of the examination are tabulated in the table. From this it will be seen that
the periods between the generations varied considerably and that the blood
“mear examinations were of no diagnostic value in the early generations.

orses, mules, and donkeys were used in the transmission experiments.

Conclusions.

1. No difficulty was experienced in the transmission of 2 South Afric 1
strain of 7. equiperdur by means of the inoculation of the blood of a mare
in which trypanosomes ad been demonstrated.

2. The blood concentration methods of examination were much more
efticient and less laborious than the blood smear examinations and 1t wes
due to these methods that the transmission experiments were successfu -
completed.  Failures 1in previous experiments on transmission were
apparently due to inefficiency in diagnosis.

3. The nuwmber of -ypanosomes in the blood increased as the number
of generations increasea put the parasites could be detected in the individw
animals over only a short period of the course of the disease.

Travsmrsston or T. weuirkrnitM BY Broon INoctnaTioN.

Number. Dates of Remarks.
sub-inoculation.
— e 21176 - Infected by coitus. 7. equiperdum in
centrifuged blood.
oo, 21470 20/10/38 T. equiperdum 1in ecentrifuged blood :
Llood smears negative.

22 20477 24/11/38 Blood smears negative.

| 25 21667 8/12/38 Blood smears negative.

4 16660 14/1/39 Blood smears positive.
21908 10/2/39 " "
6 21657 23/9/39 . . .
T 21658 12/4/39 . . .
S 20721 16/"3/39 . s 3
Dovvvininn, 20962 R/8/39 s s »
0. oot 20137 25/]0/39 . . »s
L 21226 4/3/40 ’ s »
2o 22237 18/3/40 v 55 >
130 h e 22239 30/3/40 »» 5 >
L 22242 10/4/40 . ’s 5
15000l 22244 4/5/40 s s »s
16 ..ot 22286 6/6/40 . . .
17t 22349 6/8/40 . 5 »
18 il 22344 24/10/40 . . »»
19........ 0. 22088 14/3/41 . . . se
20000t 22257 3/5/41 ’s »s >
P2 DO 21293 16/9/41 . » .
220 22161 12/10/41 . ' .
23 21777 "1/2/42 s s ss
24 0 21946 1 24/7 /’42 ’ 2 >
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RANSMISSION OF THE SOUTH AFRICAN STRAIN or I'. equiperdum 1o AN  ALS
OTHER THAN KQUINES.

Once transmission in equines by blood inoculation was attained it was

ught that little or no difficulty would be experienced 1n the transmission

to other animals, The co1 ‘ary, however, was the case. Sub-inoculation of

citrated blood of horses containing trypanosomes into dogs and rabbits did

ve positive results as judged by blood smear examination but the passage
1s not successful after the second generation.

This question is dealt with in another article of this series.

A COMPARISON OF THE SOUTH AFRICAN AND THE ANTIGEN S1T1 S
or 1. equiperdum.

The South African strain of 7. equiperdum utilized was the one derived
frc  horse 21176 in the course of the transmission experiments. The antigen
strain was imported from Europe in 1921, and maintained, since then, 1n
~1 a pigs for the purpose of production of antigen for the Complement

ixation Test. A third strain utilized was the South African strain trans-
mitted to rats and maintained in them for 35 generations.

No difficulty was experienced in the transmission of the antigen strain
from guinea pigs to equines. The infection resulting from the subcutaneous
injection of the infected guinea pig blood or the infusion of such blood into
the vagina was an acute one, the equine shewing a 1ise in temperature
and trypanosomes in the blood smears within a few days, a rapid develop-
ment of anaemia and a marked loss of condition (20529 Chart 2.

When the injection of the antigen strain was made 1110 a natural South
Tican Complement Fixation positive case of dourine, the response
obtained was very similar to that obtained by inocuiation into an equine
not infected with dourine. Again the temperature elevation, the develop-
ment of anaemia, the early appearance of parasites in blood smears, and
the rapid loss of condition were conspicuous features. (20935, Chart 3 and
20936 Chart 4).

A similar response was obtained by the injection of the antigen strain
into an equine which had been infected (22nd generation) by the inoculation
of the South African equine strain. (22161, Chart 5).

And finally the injection of the antigen strain (21293 Chart 7) into
an equine which had previously been infected with the South African
equine strain (21st generation) and the South African strain maintained in
rats for 35 generations produced a very similar response to that obtained
m a control animal,

Every equine injected with the antigen strain died unless treatment
was 1nstituted.

When the South African strain passaged in rats for 35 generations
was used as the inoculum in equines of the transmission experiment i.e.
equines which had been 11 cted with the South African strain, no marked
response was obtained (Chure 6). In a fully susceptible negative animal the
response to this strain was only shghtly more in evidence than when trans-
mission was from equine to equine. In the latter case a severe reaction
was never produced even after many generations of passage. There 1is
little or no elevation of temperature. anaemia development is absent or very
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ght, the trypanosomes are rare in the blood, many blood smears b
negative, loss of condition 1s not marked and death never results.
Iepeated transmission  »m equine to equine has resulted in an a= rec
increase of the number of trypanosomes in the blood but mot in a ma
increase of vnulenc

Conclusions.

From the above experimental inoculations it would appear ot
maintenance of 7. equiperdum for 24 generations in equines has not resul
in an appreciable increase of vnulence, that the maintenanc~ through 5o
cenerations of rats has slightly increased the virulence and that e European
strain shews either marked differences in comparison with the South African
strain or a marked increase of virulence due, possibly, to ils maintenance
in guinea pigs for more than 20 years.

Tae RESPONSE OBTAINED BY TIIE INOCULATION OF THE SOUYTH AFRICAN STRAIN
N0 HORSES GIVING DOUBTFUL RESTLLS wWiTil THE CoMPLEMENT KFixariow
TesT.

During the course of an experiment devised for the purpose of study-
ing the efficacy of the Complement Fixation Test, it was found that certain
horses gave results which were either positive or doubtful or megative at
different tests which were usually at monthly intervals. The doubtful or
negative results were obtained whenever the antigen employed was not up
to standard, notwithstanding that the majority of horses under test gave
clear-cut positive results. Positive results were also always obtained with
the sera of 1'rypanosoma bruceil cases. The equines giving these variable
results to the test were. for convenience, described as ‘“low antibody ™
cases, ‘“ High antibody ’’ cases were those which gave positive results to
the test even when the antigen was not up to standard.

When the South African strain was inoculated into the ‘“ high anti-
body >’ cases no response was obtained. Trypanocsomes could not be detected
in the blood even when the concentration methods of examination were
utilized.

- But the inoculation of the South African strain into the °° low an*
body »7 cases did proc -e a response, trypanosomes appearing in the bloc
However, the parasites were in smaller numbers and detectable over a
shorter period than in negative controls inoculated at the same time and
with similar amounts of infected blood.

As the result of e experiments it is a justifiable conclusion that th-se
“Jow antibody >’ cas* are not true cases of dourine, notwithstanding  at
they do, at times, rea  positively to the Complement Fixation Test. lf such
a conclusion be accentad, it means that a certain number of horses, ~om-
paratively few probal 7, are diagnosed by means of the (‘omnlement 1Xa-
tion Test as dourine when actually negative. The conclusion that such
cases were not actually dourine was supported by the fact that a negative
stallion which was utilized to serve, during two consecutive seasons, ve
of these °“ low antibody > mares, did not contract the disease.

Although the inoculation of the South African strain was utilized
as above to determine whether a horse under test was or was not a true
case of dourine, this rocedure. obviously, could only be of value in cases
submitted for special ecxamination, As an example of such an ap: cation
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1e transmission of the South African strain of 7. equiperdum in orses
(mares, geldings, and stallions), mules and donkeys by the intravenous
mnjection of infected blood presented no difficulties, Diagnosis was in e
case made by the identification of the parasites in the blood of the innen]
animal, Much more difficult was the transmission of the South r
strain of 7. equiperdwm from equines into other species, and the injec
into animals such as dogs, rabbits and guinea pigs for the object of arriving
at a diagnosis 1s definitely of no value.

The difference between the South African strain maintained in equines
and the same strain maintained in rats for 35 generations is small whereas
the difference between these and the European strain maintained in  1inea
pigs and utilized for an ren production is very considerable.

The injection of the South African strain into cases which during 1e
course of routine examination are classed, at tests made at different times, as
ositive, doubtful or negative, gives results which assist in determini

whether such are or are not true cases of dourine,

SUMMARY.

The identification and the transmission of the causal trypanosomes of
the South African type of Dourine has resulted in an improvement of the
methods of diagnosis by means of the examination of the blood and of the

omplement Fixation Test,

My thanks are due to Dr. P. J. du Toit, the Director of Veterinary

Sarvices, for the facilities placed at my disposal, to Dr. G. de ock, the

eputy Director, for his valued advice and encouragement ana to .
obinson, the Sub-Director, for all the Complement Iixation Tests.
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