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Tk symptoms in bovines, ovines and swine are those which have
Deen observed by the writer in animals which have heen infected by
inoculation and which have been kept under environmental conditions
subject to control.  The syvmptoms observed under these laboratory
conditions agree very well with those recorded by workers who were
able to keep cases of natural infection under observation in the field.
All the symptoms observed in the field have been reproduced under
controlled laboratory conditions hy means of variations in the environ-
mental conditions.  Under similar conditions at the laboratory the
symptonis in the various species of animals have presented a marked
uniformity,

The symptoms 1n the different species of animals are hereunder
recorded separately, special emphasis being placed on the sympto-
matology in the ox on account of the importance of the disease in
this animal.

{a) TRYPANOSOMA CONGOLENSE INFECTION IN BOVINES,
OVINES AND SWINE.

(1) SYMPTOMATOLOGY IN BOVINES.

The disease (7. congolense infection) can  conveniently  be
described as occurring in the peracute, acute and chronie forms. The
acute form occurs durine the primary stages of the infection bul
under favourable conditions passes 1uto the chronie form and af
times even into the premunised state. Both the acute and the chronie
forms, 1f the environmental conditions are unfavourable, pass rapidly
into the peracute form which 1s the precursor of death. 1t would
appear, therefore, that the chiet tactor 1 the determination of the
tvpe or form the infection takes 13 the one associated with the condi-
tions the animal lives under.  The more severe these conditions are
the more acute 13 the disease.  These determinations correspond to
what 15 known to happen under field conditions.  (rood climatic and
hygienic conditions plus a good food supply postpone, under field
conditions the onset of the recognised acute Nagana svimptoms.
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maintaining ot the equilibrium during the chronic stage.  Photo-
graphs 1 («) and (H) of bovine 3636 illustrate the appearance of a
chronic case of 1. congolense disease 19 weeks after infeetion.
Chart T1L represents the temperature curves of this bovine  1ring
the acute and chronie states. the former curves being about ten weeks
prior to the lutter. The comparison of the two curves iHustrates well
the changes in the temperatures which take place when the  sease
passes into the chronic state.  In sheep, on (he other hand, the exucer-
bations and remissions of temperature are remurkably persistent.

The peracute form which 15 described last  n account of the
appearance of syvimptoms which have not been .oted in the acute
and chronie forms has been produced by the exposure, durino incle-

ment weather, of bovines in the chroni« or acute states of nfec-
tion. The change from these states 1o e peracute is very 1 . tor,
within a week the condition may peos from the more or less non-
varyving chronic state or the previou - deseribed acute state, {o the
peracute form showing a marked exacerbation of the condition wi

the development of additional syvmptoms.  In this peracute form
sviiptoms such ax salivation, lachrymation and photophohin asso-
ciated with oedema and acute keratitis may he observed. hoto-
graphs 2 («) and (by of hovine 2727 illustrate the appearance  arly.

Although no local treatment of the eves was carvied out, the eyve-
lestons in this case tmproved rapidiv on the institution of a 1rypano-
eidal treatinent.  Recovery, however. wax not complete on aceown
of the persistence of corneal opacities. 1 suitable (reatient of a
hovine suffering from a peracute attack ix not instituted the animal
diex.  For exaple, death occurred in a bovine which, wh (R
chronie state of the disease was expozed to inclement weather. his
animal had not previously been treated. It died one week atter beng
exposed.  The trypanosomes which previous to exposure were always
ditlicult to find, hecame very numerous within a few days. mormal
forms were frequent especially <o in the muscle smears.  Later three
further bavines were exposed. They, however, were not in the . ronie
state for they were placed out immediately ;1fh)1‘ heinu- 1ntacted.
These hovines, whose numbers were 3416, 3508 and 3592( ), (lletl wring
the [0th, 5th and 9th weeks after the date of nn‘evimn which wus
Ihe day of commencement of exposure. efore and after death
r'Vl)unm()mes‘ were very frequent in the blood smears.  Curson (1928,

who conducted many of his observations in the field, records aedema
and corneal opacities in both the artifictal and natural cases of
7. congofense mtection in hovines.  Hornby (1929 Hlll‘])l‘i\‘ill“‘l\' has
not obzerved cither ocidema or eve-lestons i this disease.  Te stades
that © the disease (7. bruecer infectiony to whieh 1t gives rise 1s asso-
cirted with oedema Leratitis, leepine sickness, /v wlero infection,
otc This 15 not the case with 7. congolense disease . Tle {hen
formulates the theory that = 7. congolense is essentially a hlood para-
site and 7' congolense disease 15 exsentially an anaemia 7. In the
peracute cases at this Institution there were no complicating diseases
awd 1 those cases treated rapud 1mprovement set in.  Similar and
even more advanced eve-lesions have been observed together «ith local
oeneralised oedewn in 7', congolense infection of dogs. Iur  crmore,
the condition in 7. brucei Tufection of hovses 1s in many cases charac-
terised by the anaemia with the absence of vedema and eye-lesions.
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Trom the deseripiions given above of the three states of 7. con-
golense infection ot Bovines it will he seen that the major common
symptom is the anwemia which is always present in the infected
bovines provided that the hovine has not attained the state of pre-
manition.  The bovine regulurly shows a low red cell count. red
precipitate and haemoglobin content.  These chunges were noted hy
the writer in all the cases examined, whether peracute. acute, orv
chronic.  Common also to the three types of 7' congolense infection
i the negative finding or absence of marked changes in the ved cells
Jt was eaﬂ) determined by the writer that except for o slight aniso-
evtosis there were no other changes in the red cells el wooare

usually associated with the presence of anaemia in hovines. olyv-
chromasia, punctate haxnp]nlm and )1111()]]]&\‘..\ were not found b oa
single ease. These points have Feen recorded by Parkin and Hor v

(19301, Since then the writer hos had no reason iu change this obser-
vation as far as 7. conglolense infection of bovines ix concerned.

Of tnterest when the symptoms of the disease are under considera-
tion is the rapid improvement of the anaemia as a result of the
institution of treatment with antimoesan. It 1s not even necessary
thal the treatment be sufliciently eflicient to produce sterihization fo
bring about complete recovery from the anaemia.  There might, or
example, vesult a return to the original red cell count and the original
red cell precipitate and the haemoglobin might return to normal
notwithstanding that the trypanosome can still be found in blood
smears. And furthermore. the bovine can retain this staie of hlood
normality notwithstanding exposure to weather sutliciently inelement
to cause death, in, for example. chronic cases. 1t ix, in other words,
in a state of premunttion, the commonly understood immunity as
applied to protozoal diseases.

In calves 7. congolense infection produces as severe ill-effects
ax 1n adult bovines.  Photograph 3 iz submitted herewith as
illustration of the infection in a calf which was born of « cow whien
was not affected with the dizease. This photograph was taken [l
weeks after the injection of 7' congolense. ITn another calt, which was
born of a cow in a premunized state, the infection with 7. congolense
of the same s{rain as that with which the cow was infected did not
produce as zevere ill-effects as in the previous case.  Photograph 4
of this calf s submitted.  Further work would be necessary to
determine whether calves horn of premunized bovines have or veceive
through the milk some slight resistance to iufev‘ri(m with the parasite.
The behaviour, in addition {o the <ypmtoms, of the two calves was
different for the calf of the premumized cow was 11\'91)‘, while {he othoer
showed marked depression.  Although only fwo calves were used for
thix comparison, the results are somwhat suggestive and afford a
possthle explunation of why, in comwe purts, corfain herds can he
matntarmed inoareas where they are constantly exposed 1o intoction
with Gryvpanosomes.  The prescuce of <onwe slight resistance in calves
born of infected cows might tnerease their chances of survival.

(L1} SYMPTOMATOLOGY 1IN UVINE

The effects of 7. congolense infection on sheep were. when
concotritant  dizeases were eliminated, seldom as siriking as on
bovines.  Consequently classification into peracute, acute and chronic
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states was nol attempted. The apparently peracute cases, i.e. the
cases which progressed vapidly to a fatal fermanation v h the
appearance of numerous trypanosomes in the Dhlood were, 1 most
cases, associated with a concomitant infection of heartwater and the
peracute state might not have arizen if it were not on account of the
presence of {hix disease. The symptows in these caxes are thus
unreliable.  Trypanosones, however, were numerous, an unusual
finding 1n 7. congolense iufection of  sheep when  kept under
favourable conditions. The common course the disease 1 sheep (akes
is a primary acute form followed by a chronie form.  Notwithstanding
the trequently high temperature the lite of the sheep in many cases
does ot appear o be tn danger.  An examination of the sheep shows
pale mucesae, accelerated pulse and rexpivation, some loss of condition
whieh loss, however, 1s soon recovered and an interference, not
marked, with appetite. The temperatures show striking persistent
vartations with periodic high and low temperatures. The difference
i temperatures taken at 10 howrs™ intervals may be ax much as
362 10 There 15 an albuminuria. The blood exanmation reveals
also o= in cattle, an anaenda which s at o fairty Tow level envly in
the dizease. Chart XTI illustrates the red cell precipitate of a sheep
infected with 7. congolense in comparison with that of one infected
with 77, brucer.

Contrary to what was determined 1n cattle, the blood in sowe
sheep showed anizocyiosts, polyvehromasia, basophilia and normoblast .
Such changes did not oceur in all the sheep wunder observation and
may perhaps be 1 part due o a concurrent verminosis. No endeavour
wis nade 1o ascertain the effect of adverse environnental conditions
on infected sheep. The svmptoms of 7. congolense infection of <heep
are thus somewhat meagre, the striking teatures heing the temperature
curve and the anaemia as determined by blood examination.  As an
Hustration  of  the  persistence of the marked irregularities  of
temperatures Chart Vois submitted, which represenis the fe serature
curve of the same sheep of the first four weeks and that ot the 12th
four weels some ten months Later. This 1z contrary 1o what oceurs in
cattle for in these the temperature curve of chronic cases becomes
ultimately normal under conditions somewhat similar to those under
which the sheep are kept.

(111) SYMPTOMATOLOGY IN SWINE,

In the pigs which were infected with (he Rhbodesian and the
Zululand dog strain, the period of incubation corresponded fairly
closelv. The shortest period when judeed from the first appearance
of T congolense was 11 days and from the first elevation of
temperature also 11 days.  Tn every case, with one exception, the
parasites were tound on the day of elevation of temperature.  Blood
smears were utilized for this examination aud trypanosomes were
alwavs difficult to find never being so numerous that they could he
described as being fairly frequent. 1o the examinations made on 140
daxs, only 49 were found (o be positive.  Influencing factors might
have been the good condition 1the pigs were in at the commencement
of the experiment, and the good housing and feeding. The intection
Jid not interfere with growth and no changes 1n normality  of

-
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defaccation, respiration and appetite were noted.  Blood examination
for anaemia was vot carried out.  The temperature curves in all the
five pigs experimented with showed the exacerbations and remissions
commonly found in 7. congolense infection of other animals, bul the
varlutions were not as marked, as frequent, or as persistent as, tor
example, m the sheep. The vartations became less accentuated verv
soon after the pussing of the first acuteness of the disease.
temperature curve covering the first four weeks of the infectic
represented on Chart VI, together with the blood smear examination.
The 7. congolense infection produced in these pigs was of a subacute
type.  Other observers, especially in the Congo, have reported the
disensze as being peracute.  Probably envitonmental conditions are
the deciding factors,

(b TRYPAN( A BRUCH
OVINES At

7. brucel produces in horses an acute disease, whereas in hov s
and ovines the disease is of o more chronie nature, often withow
definite elinical symotoms, 70 brueed was the earliest trypanosome
deseribed 1n dogs but there is the possibility that 7. congolense plays
a more mportant role in these animals than was previously thought.
Many observers consider that 7. brueei 1s ol comparatively hiuole
importance for hovines —these animals mervely actimy as reservoirs for
the parasies.

(1) SYMPTOMATOLOGY 1IN KouiNes.

The infection was produced in only one donkey. This animal
showed a eradually progressing wasting disease without marked oscil-
Jatwons of temperature. The trypanosones were easily found in
statued Dblood smears; occasionally hecoming frequent.  The loss of
condition and the weakness of the animal were obvious. The dounkey
ultimately died after a course of 20 weeks. Iu horses, however, the
same strain which was used to mnfect the donkey produced an acute
disease with a comparatively short course—at thmes less than or not
much in excess of one month.  The period of incubation in the horse
may be as short ax 4 days, whether judged from elevation of tempera-
ture or appearance of trypanosomes 1 stained blood smears. GLd
smears were difficult to make.  In those examined no parasites were
found.  Anacemia, as determined by blood examinations. develops
and 1ts chinieal signs are soon evident.  Weakness and swaying gait;
mability {o move at a fast trot; rapid loss of condition: pale mucous
membranes which ave occasionally icteric; capricious appetite; weak
pulse which, when the animal is exercised, becomes markedly
accelerated s impaction of the heart against the chest wall defermin-
able by palpation and by sight: hide bound condition of the <kin,
all appear early in the disease.  An observer iz particularly streek
by the loss of condition and the weakness. Anaemia can be definit
demonstrated by the blood examinations.  The number of red «coniy

decrease as does the percentage of red cell precipitate.  Chart V|
vepresents the changes in the red cell precipitate of horse 20417, 2

intfeciton tn this horse is not as acute as in some olher case, and
furhermore, there is some slight interterence towards the end wiik
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the anaemia by the introduction of a treatment which res~Tted in the
disappearance for short periods of the trypanosomes. " e effect of
the laiter is probably a decrease in the rate of decline of tne prec ipi-
tate. Notwithstanding it can be seen that the anaemia progresses
fairly rapidly. Oedema and eye-lesions do not appear in every case.
Photograph 5 illustrates the oedema in one case while photor)‘laph 6
illustrates the appearance of a case of 7. bruces infection of a horse
in which oedema and eye-lesions did not appea~ This phot aph
s taken on the day of death. The horse of 7 »tograph 5 wed
shoht opacities of the cornea. The temperature curve of 7. vrucei
infection of the horse is very siriking and of all the trypanosomiases
worked with this disease gives plobabl} {he most characteristic ¢ e.
Chart IX is submitted as an illustration. Of interest in this dicease,
on account of statements already referred to, is the progress, mes,
of the disease in the horse to a fatal issue without the dev ment
of oedema or the appearance of eyve-lesions. he trypanosomes are
often difficult to find in blood smears but occasionally they become
extremely numerous. By appropriate manipulation with drugs the
parasites can be controlled to such an extent that the horse may live
for years without further (reatment. In such cases the llal‘dhlfe is
extremely difticult to detect in blood smears and subinoculation of a
swall quantity of blood into a susceptible horse may fail to transmit
the disease. Yet the state of the horse is not entirely comparable to
that of a bovine premune to 7. congolense for the horse does not
approach as near to normality as does the bovine. The horses used
were old omnes, whereas the bovines were young. [Dossibly better
results would have been obtained if voung horses had been used.

(11) SYMPTOMATOLOGY 1N (CANINES.

Only a few dogs were placed under observation. In every case
the infection was produced by the subecutaneous injection of blood of
a horse infected with 7. brucei. The shortest period of incubation
in these dogs was, when judged from the first appearance ~f the
parasite in blood smears, seven days and from first elevation « tem-
perature sixteen days. Lf further subinoculation had been carried
out possibly shorter periods would have been obtained, for the strain
of 7. brucer had been maintained in horses for two-and-a-half years.
The trypanosomes were in nost cases difficult to find in the blood
sntears, The course compared with 7. congolense infection in the
same animal was long and even though death resulted ultimately 1n
all the cases there was not the same acuteness associated with the
infection as with that of 7. congolense. There were no symptoms of
note other than the fever symptoms. The absence of oedema and of
eye-lesions as compared with the definite development of these in
7. congolense infection is of interest. (See Chart X.)

(111) SYMPTOMATOLOGY IN SHEEDL.

Of all the tryvpanosomiases ot ved 7. brucei infection of she
gave the most meagre symptoms. Other than mild fever syvmptoms,
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no abnormality was determined. The temperatures at the commence-
ment of the infection are somewhat irregular but they <nnn setile
down to a comparatively non-oscillating type (see Chart ~ he
parasites were extremely difficult 1o find in the blood smears.

As an illustration of the difficulty of diagnosing the infection
by this means may be instanced the blood smear examination of three
sheep, the first, second and thivd generation of the trypanosome after
leaving the reservoir, a horse. In the first generation one trypano-
some was found in 22 blood smear examinations, and in the second
and third no trypanosomes were found in 60 examinations. The
complement fixation test was positive. In addition gland smears were
examined with negative results. There are no indications of anaeniia
when judged from the determination of red cell precipitate. Chart
XIT eives the determiuations in a sheep infected with 7. hruc-” and
in one infected with 7. congolense.  In another sheep the re  cell
precipitate showed practically no variation during the period of ovser-
vation which extended from the 24th June o 26th Augast, 1932.

(¢) SYMPTOMATOLOGY OF T. vivax MFEDTI(
SYMPTOMATOLOGY IN BoOvVINES.

This infection was produced in all cases except one by the
injection of the blood of an 1nfected bovine. As these carriers of the
infection had ar some previous time been infected with Piroplasma
bigeminwin and, or, dnaplasma marginale the T. vivar infection was
complicated with these diseases. Consequently the temperature curve
did not give a true index of the 7. v/vew infection. In the exception
noted above the 7. virar was transmitted to a bovine by the bite of a
tsetse fly. This temperature curve on Chart VII is thus the only
true curve of 7. rivar infection available. The temperatures suhbse-
quent to the initial stage do not show marked exacerbatione and
remissions, (onstitutional disturbances ave not conspicuous. 1ere
1s at first some inappetence and a loss of condition, the latter of wnich
might not be fully recovered for a few months. During this period of
bad condition the coat is dry and poor in appearance. The superficial
lymphatic glands are enlarged. The parasites are difficult to find in
the Dblood smears. 1n one case, bovine 2727, the animal was not
treated and regular examination of both blood and gland smears was
carried out over a period of 44 weeks. During the 33vrd week 7'. vivar
was found in a gland smear, but no trypanosomes were found either
in blood and gland smears for 15 weeks before and 11 weeks after
this finding, representing in all an examination of 108 smears.
T. wivew infection in bovines under the conditions prevailing at
Onderstepoort thus is a disease which does not produce effects of any
great severity. The majority of animals recover, i.e. they regain
their normal condition and appearance without the institution of
treatmment. The possibility of a spontaneous sterilisation must also
be cousidered. (I‘or further information on this matter, see the report
by the writer which is shortly to be published in the Onderstepoort
Jouwrnal).
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