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By W. O. NEITZ, Section of Protozoologv and Virus Discases, and
AL DL THOMAS, Seetion of Pathology, Ouderstepoort.

IxrrovTCeTION.

On the 6th of March, 1943, a two vear old duiker (Nyleicapra yrimmia)
which had been born and bred in captivity was brought to Onderstepoort
for treatment. The owner stated that five yvears previously +be had obtained
a pair of duikers from the Vrvbure district in the (ape rvovince. They
were placed in a well-fenced paddock at the foot of the igaliesberg not
far from the Wonderboon Nature Reserve in the Pretoria District. The bu
adapted themselves well to their new surroundings and each year a lamb
was born.  No difficulty was experienced in rearing the progeny. At the
beginning of 1942, however, one of the voung duikers died after having
been sick for several days. Tt was stated that the cause of death wos hron o-
pneumonia, which had resulted from grass-seeds penetrating into e thorucie
cavity.

The duiker now presented was the second fo sicken and Pad shown
inappetence and listlessness for the past fortnight or so. A few vs before
it was admitted i became very weak, lving down all the time and on the
day it arrived It was in a semi-comatose state. The breathing was slow
and laboured, the heart-beat slow and weak, the pulse (femoral artery)
hardly perceptible, the eyes sunken, the conjunetiva dark red in colour and
the temperature 102-4° 1", The evelids aud eves showed a peculiar trembling
and twitching often associated with heartwater.

A tentative diagnosis of heartwater was made, as 1t was known that
this disease had caused the death of several springbuck [dntidorcas
marsuplalis (Zimm.)], on the Springbokflats in the Northern Transvaal
voositz, 1944y In order to confirm this diagnosis the dutker was bled and
75 c.c. of blood was injected intravenously into two sheep susceptible to
licartwater. The flow of blood trom the jugular vein was exiremely slew
and great difficulty was experienced in collecting 15-0 c.c. of blood. Althouy
1t was quite evident that the duiker would die an attempt at treatment was
made and 10 e.c. of a 10 per cent. solution of sodium uleron was administere
mtravenously. The next morning the a = 1 was dead.
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CYTAUXZOON SYLVICAPRAE IN THE DUIKER.

LaBoraToRY EXAMINATION,

(a) Post-Mortem Findings.
The following changes were recorded: The lungs contained a le»~ar
smount of blood than usual the organ being soft, inelastic and even frii .
rere was no increase of fluid either in the perlcardldl sac, the thoracic or
ritoneal cavity. The liver was somewhat enlarged, grey ish- vellow in colour
with deep red moftling in the substance and under the capsule. The
consistence was firm. The organ obviously looked abnormal and a path~!
avegl-anatomical diagnosis of hepatlhs was made without hesitation. he
: ducts were patent and apparently normal (duikers have no gallbladaer).
> gpleen was enlarged, the edges rounded, the capsule tense, the pulpa
so1t and dark bluish-black in colour. The kidneys had a purplish colour
thronghout and the zones were very indistinet. The wall of the abomesm
1ncludlnn' the mucous membrane was swollen and dark red in colour. he
whole of the intestine was empty, but the mucosa and wall were swollen
and had a deep red colour, so much so that a diagnosis of an acute gastro-
enteritis was made at the time. It w i1l be seen below that these changes
were due to a passive engorgement of the splanchnic organs and not prlmarlh
to an inflammatory process.

Specimens collected included only the following organs: Liver, spleen,
lung, kidney, brain, abomasum, intestine and heart. Smears were prepared
from the blood the endothelial (‘PIIb of the ]uou]ar vein and from sever:
of the mentloned organs,

(b) Histological Examination.

On examining the smears it was xealized immediately that the tentative
diagnosis of hear twater made clinically was incorrvect. Rickettsia ruminan-
fiwm Cowdry, 1925 could not be demonstrated in the intima smears prepared

om the Juguldr vein and in sections from the brain. Furthermore the
two sheep which received the duiker blood remained healthy for a period
of two months. Blood smears from them were examined periodically but
remained negative.

The organ and blood smears as well as the histological sections, on the
other hand, showed the presence of parasites which resembled Theileria
parva (Theiler, 1904). However, on closer examination it was foand that
the micro-organisms did not parasitize the lymphoevtes, and that thev
not belong to the genus Theileria, Bettencourt, Franca and Borges, )0i,
but appeared to be a hitherto undescribed genus. In order o gain a clear
conception of the developmental cycle of this parasite the hist Hgical findings

will be described first.
Blood TVessels.

The most obvious and striking feature first mnoticed in the organs
examined was the presence in the blood vessels of large multinucleated
syneytial masses or aggregations of protoplasm (Tigs. 4 and 5). In general
they were attached to the inner walliof the vessel either by a broad base or
by narrow stalks or even by thin strands. Most of them were elongated,
and tailed off within the vessel lumen to a rounded or to a pomted h’ee
end, floating in the blood stream (¥igs. 3, 4 and 5). They were found mostly
in the al‘terles in the pulmonary artelles‘ in the portal veins, and to a

sser extent in the systemic veins and capﬂlarles. Unfortunateh the larger
arterial and venous trunks were not available for examination.
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consolidated owing to oedema sometimes mixed with fibrin. There was
obstruction of the wvascular lumen with or without thromboesis, capillary
embolism or perivascular development of synevtials and cellular infiltration.
Otherwise the alveolar capillaries in general were patent, but filled with
blood, embolisin bLeing infrequent.

5. Spleen.,

The large amount of lood in the pulpa with lymphoid centres widely
espaced indicated stasis and engorgement of this orgun. There were a few
giant multinucleated masses in the pulpa, but many more could be foun!
in the arteries along the trabeculae or even in one or {wo stances hupacic
in the pencil artery of the Malpighian corpuscle. Swelling of the arterial
wall with damage and developmental stages of syneyvtials were seen here too.

6. yocardium.

Blood vessels in general, but espectally the muscular capillaries were
remarkably free of embolism, though greatly engorged with bloc Only
a few synevtials could be seen i the larger veins and arteries. In e latter
there was also swelling and damage accompanving developmental stages.
In parts there was o faint diffuse necrobiosis of the muscle.

T, Draim.

In general the arteries and arterioles of the pia mater were distended
and often contained a few svneytial bodies. The capillaries were engorged
but usually patent.  Many, however, showed emboli, some +  which were
accompanied by infarction (necrosis).  In parts haemorrhage had taken place,
either along the course of the blood vessel or more diffusely into the surround-
ing cerebral tissue. Necrobiosis was most evident in the midbrain region.
The vessels of the choroid plexus contained numerous syneytials,

8. dbomasal and 'ntestinal Wall.

The artertes and arterioles were much distended and contained great
numbers of syneytial masses. However, there were very few in the veins

and capillaries, whose lumina were greatly distended with blood. here
s little embolism.  Swelling and  vacuolization of artery walls were

frequently seen. There was no generalized process here whatever, but the
tremendous blood stasis in all the abdominal organs readilv explains and
excuses the dingnosis of acute gastro-enteritis made at post-mortem.

(¢) The Life Cycle of the Parasite.

In the spleen, liver, kidney and to a lesser extent in the lung smears
stained with Giemsa, a large number of extra and intracellular plasma
bodies, resembling Koch’s bodies of Th. parra werve observed. Careful
examination showed that the extracellular plasma bodies had been erated
from Individual or from aggregations of uni- or multi-nucleated host cells
as the result of the mechanical injury during the process of preparing the
sniears.  In some of the syneytial cells as many as H00 and even mniore
schizonts were present.

he extra-cellular plasma bodies appear as blue masses of cytonlasm
containing a varying number of red stainine chromatin granules. L owas
»ssible to distinguish two types of plasma odies The immature scnizonts
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of the cell. At the time when the merozoites are fully developed it 1is
ass ned that the host cell mayv either ruptwre or continue to grow, with

e result that the merozoites in their turn give rise to a further generation
ot schizonts. This explanation is apparently the correct one and is sub-
stantiated by the fact that host cells with one or two nuclei harbouring
either one or two immature or mature schizonts, and in some Instances fully
developed merozoites have been seen in the organ smears.

As regards the hvpertrophy of the host cells, it should be mentioned,
that this  phenomenon has also been observed in fishes and oligochaetes
arasitized by protozoa belonging to the Cnidosporidia. Several species
slonging to the order Microsporidia are known to develop in the hyper-
trophied leucocvies of oligochaetes.  Another member of this order lugea
anomala (Moniez, 1887) is a parasite of the tissues and organs of various
fresh-water fish (Gasterosteus spp.).  The parasitized cell develops into a
multi-nucleated cyvtoplasmic body 2 to 4 mm. in diameter. ~ has been
suggested that {he host cell in this case probably belongs to the lencocytic
sevies.  The systematic histological examination has shown that the host
cell s fnvaded by one parasite, which develops into a sehizont harbouring
eight nuelei.  The schizogonous eyele is vepeated frequently and eventually
the giant cell harbours several nillion spores . The degencralive process
in the nuclei of the host cell has also been observed in this disease.

Although the parasite of the duiker described above and f. anomala
bave a similar influence on their respective host cells, there is, however,
a  stinet morphological difference hetween the two parasites. The charac-
teristic spores of the Cnidosporidia possessing polar capsules were never
observed in the smears prepared from the different organs of the duiker.

The blood smears showed that 5 per cent. of the erythrocyles were
parasitized by micro-organizms resembling the free merozoltes very — sels.
Thee endoglobular parasites (Figs. 12 and 13) appeared as small, circular,
ovi or comma-shaped bodies, with a faintly blue staining cytoplasm and
a dark red staining nucleus situated at the peviphiery. The cireular forms
have a diameter of 2-0 o 2-5 . the oval forms are 0-8 to 1-0 x in width
and 1:5 to 2:0 u in length, and the comma-shaped forms are 0-5 to 0-8 u
broad and 2-0 to 25 p long.  The erythroeytes usually harbour one parasite,
but 2, 3 and even o parasites are not uncommon.  The endoglobul»v forns
also undergo a process of muliiplication.  Division into four g, 13)
producing the eross arrangement has been ohserved.

Tirr PossIiBLE SOURCE 0¥ INFECTION.

During the course of the study of this disease a visit was paid {o the
fartn of origin in order 1o determine if possible the source of the duiker’s
imfection.  The remaining five duikers were healthy. Two of them were
examined  bul  no  cctoparasites  other  than  the louse, Linognatiins
angulatus (Piaget, 1885) 1n small numbers could be found. The microscopic
examination of the blood swears prepared from these animals was negative.
The owner stated that duikers and other anfelopes were known to roam in
the neighbourhood.  Since no game-proof fences had been erected within a
radius of several miles on the mountain it was possible that they could have
come in contact with the domesticated duikers from time to time. Infected
vectors of this disease, if such exist, could easily have been dropped along
the fence. No further cases of this disease oceurred during the ensuing
three yvears.
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undescribed genus and species, for which the name *Cytauxzoon sylvicaprae
is proposed. If more material should become available for further studies,
it might be possible to determine more accurately, the relationship between
Cytauwzoon and other protozoa to which it bears a resemblance.

Classification.

Cytauwzoon sylvicaprae bears some resemblance to the genus Theileria.
| some respects it appears to have a close relationship with 7'heileria parva.
However, it is interesting to note the existing differences in the developmental
phase and the morphology of Cytauxzoon sylvicaprae and the genera of the
family Theileridae, The genus 7Theileria develops by schizogony in the
cells of the lymphatic system, and by division in the erythrocytes. The
o 18 Rungelia multiplies by schizogony in the endothelial cells and by
binary fision in the erythrocytes, whereas the genus Cytauwazoon by schizogony
in the cells of the histiocytic series and by division in the erythrocytes.

STUMMARY.
1. A new genus and species of a protozoan parasite from the duiler
(S. grtmmia) is described. The name Cytaurzoon sylvicaprae 1s proposed
for it and it is provisionally classed as a member of the family Theileridae,
du Toit, 1918.
2. The symptomatology and the pathological changes of the disease
roduced hy this parasite are detailed.

3. The attempt to transmit the disease to sheep was not successful.
4. The mode of transmission 1s unknown.

5. The importance of studying this and similar diseases in our wild
animals is stressed, since valuable information may be brought to light on
the life histories and the role played by such parasites in owr stock diseases.
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