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Putative clinical piroplasmosis in a Burchell’s zebra
(Equus quagga burchelli )
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ABSTRACT
A 10-year-old tame zebra gelding was presented after suffering from lethargy, nervousness,
reported anaemia and icterus as well as a decreased appetite. These symptoms were seen
over some months, with changing severity. The animal was immobilised, treated, and
blood specimens were submitted for haematology and biochemistry. This report describes
molecular characterisation of Theileria equi recovered from this animal, as well as the clinical
findings, treatment and historical relevance of piroplasmosis in zebra in southern Africa.
Keywords: Burchell’s zebra, Equus quagga burchelli, piroplasmosis, Theileria equi, treatment.
Lampen F, Bhoora R, Collins N E, Penzhorn B L Putative clinical piroplasmosis in a
Burchell’s zebra (Equus quagga burchelli). Journal of the South African Veterinary Association
80(4): 257–260 (En.). Sindisa Wildlife Clinic and Conservation Centre, PO Box 15718, East
Lynn, 0039 South Africa.

INTRODUCTION
Piroplasms have been reported from
various wild ungulate species; frequently
they are documentations of organisms
seen on blood smears randomly taken
from clinically normal animals25.
Equine piroplasmosis is caused by 2
intra-erythrocytic protozoan parasites,
Babesia caballi and Theileria equi (previously known as Babesia equi)4,11,21,31. These
parasites are tick-transmitted and infect
horses, mules, donkeys and zebras. Soon
after first being described from horses20,28,
Theileria equi was reported from an East
African plains zebra (Equus quagga) in
190518. Inoculation of blood from this
zebra into horses caused high fever and
the appearance of piroplasms, leading to
the conclusion that zebras are carriers
of the parasite18. Piroplasms were also
reported as an incidental finding from
plains zebras from Umfolozi in KwaZulu-Natal, South Africa, in 193123. Babesia
spp. were reported from both plains and
Grévy’s zebras (Equus grevyi) from East
Africa6. Theileria equi has also been reported
from Cape mountain zebras (Equus zebra
zebra) in South Africa30,32.
In many cases, identification of piroplasms based on morphology in a blood
smear is no longer appropriate; more
specific definition requires molecular
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characterisation7,13,22. This is especially
true for the parasites which cause equine
piroplasmosis. Recently 3 genetically distinct T. equi groups have been identified
based on 18S rRNA sequence data; similarly 2 B. caballi groups have been characterised4.
The only reported account of clinical
piroplasmosis, attributed to Theileria equi,
was in newly captured Grévy’s zebras in
Kenya9. A zebra owner and a trapper from
Uganda stated that they lost 20–25 % of
their animals to the disease, usually 2–3
weeks after capture9.
CASE HISTORY
The behaviour of a 10-year-old tame
Burchell’s zebra (Equus quagga burchelli )
gelding, from Cullinan, Gauteng, South
Africa, changed markedly over the course
of a few months. The animal had recently
been separated from a zebra mare and
foal due to uncharacteristic and severe
aggression, and now grazed with the
local horses on a 100-ha farm. Grazing
consisted mostly of a mixture of sweet
and sour veld grass, but the animal also
received additional pelleted horse food.
He was regularly treated for ticks and
none could be seen on the animal at the
time of examination. The owner noticed
that he started behaving in an increasingly abnormal and irritable manner and
that his appetite gradually decreased. His
coat became very dull, and his gingivae
were orange-yellow, later turning greyish. He showed pronounced nervousness, which was against his nature.
The animal was examined in November
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2008. His estimated weight was 350 kg.
From a distance, he appeared in good
condition, slightly irritable, with a dull
coat. He was still eating selected food
offered by the owner and could be led
around a paddock wearing a harness.
The owner reported a history of lameness, which had been examined years
previously. At that stage no treatment was
given, other than his hooves being
trimmed. The animal managed to cope
with the lameness, but chose to generally
graze in the vicinity of the farm house. A
farrier was standing by to cut the hooves
again concurrently with the examination.
To allow closer examination, treatment
and blood collection, the animal was
immobilised by pole syringe using 5 mg
etorphine (M99®, Novartis South Africa;
9.8 mg/m ), combined with 60 mg Azaperone (Stresnil®, Janssen Pharmaceutica;
40 mg/m ). Induction was very good, with
sternal recumbancy reached within 3.5
minutes. The heart rate was 60 beats/minute and respiratory rate 9 breaths/minute.
Temperature was not taken. The mucous
membranes appeared normal and no
other noticeable clinical abnormalities
were found. Blood was collected from the
jugular vein into a 10 m serum (BD
Vacutainer® CAT) and 6 m EDTA (BD
Vacutainer®, K2E) vacutainer tube and
the farrier commenced trimming the
hooves.
Treatment, by intramuscular injection,
consisted of 20 m long-acting penicillin
(Peni LA ® , Virbac), 12 m sulphadiazine/trimethoprim (Norotrim 24 ® ,
Norbrook; Sulphadiazine 200 mg/m and
Trimethoprim 400 mg/m ), 10 m Vit B Co
injection (Oberon Pharma) and 5 m
non-steroidal anti-inflammatory drug
(Ketofen®, Merial; 0.1 g/m ). An anthelmintic (5 m Ivermectin, MDB Iver 1 %,
CEVA) was also administered.
In spite of the gelding having a normal
mucous membrane colour, he was treated
for piroplasmosis based on the history of
grey and at times ‘orange’ mucous membranes, lethargy, decreased appetite, a
waxing and waning condition and other
non-specific symptoms. Eight m imidocarb dipropionate (Forray 65®, ScheringPlough Animal Health), which is a similar
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dose as given to that for a horse of 400 kg,
was administered intramuscularly.
The general anaesthetic was reversed
by administering 1.5 m diprenorphine
hydrochloride (M5050®, Novartis South
Africa; 12 mg/m ) intravenously. Recovery
was prolonged, and the gelding struggled
to stand up. Even after half an hour he
appeared sedated, with his head hanging. The owner reported that he looked
listless for the next 3 days, but then picked
up, and recovered well, until he appeared
to have returned to his normal demeanour
and appetite.
The blood samples were stored in a cooler
box after collection and, on completion of
the procedure, were taken to the Clinical
Pathology Laboratory, Department of
Companion Animal Clinical Studies,
Faculty of Veterinary Science, University
of Pretoria, for further analysis. The laboratory prepared a blood smear stained
with a Diff-Quick Romanowsky stain.
Intra-erythrocytic piroplasms were identified under the microscope. A full blood
count and biochemistry analysis was also
performed (Table 1). The sample was then
sent on to the Department of Veterinary
Tropical Diseases for molecular characterisation of the piroplasm.
Haematology findings (Table 1) were
within the normal range (mean ± 1 standard deviation) given for this species.
Among clinical chemistry findings, urea,
creatinine and AST levels were reduced,
while TSP and chloride levels were elevated (Table 1).
Three months after treatment the zebra
again started showing similar clinical signs.
The animal was once more treated with
8 m imidocarb dipropionate, this time
without requiring general anaesthesia.
He made an uneventful recovery, and has
since then not shown any further clinical
signs.
MOLECULAR DIAGNOSIS
Genomic DNA was extracted from
200 µ of EDTA-treated blood using the
QIAamp DNA Blood Mini Kit (Qiagen,
Hilden, Germany) according to the
manufacturer ’s instructions. Primers
RLB-F2 (5’-GAC ACA GGG AGG TAG
TGA CAA G-3’) and RLB-R2 (Biotin-5’CTA AGA ATT TCA CCT CTG ACA GT-3’)
specific for Theileria and Babesia species,
were used to amplify the V4 hypervariable region of the 18S rRNA gene of
the parasite/s present in the sample, as
described previously24. PCR products
were subjected to reverse line blot (RLB)
hybridisation as previously described4.
The piroplasm status of the animal was
further confirmed using a TaqMan
real-time PCR assay developed for the
detection of T. equi parasites17, and for the
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Table 1: Clinical chemistry and haematology readings for a Burchell’s zebra gelding,
compared to normal values.
Normal
Clinical chemistry
Urea
Creatinine
Total serum protein
Albumin
Globulin
Albumin/globulin
Aspartate aminotransferase
Gamma-glutamyl transferase
Na+
K+
Ca++(total)
mg+
Cl–

4.3
126
75.3
34.7
40.6
0.85
226
51
138.2
3.81
2.78
0.72
103.1

Haematology
Haemoglobin
Red cell count
Haematocrit
Mean corpuscular volume
Mean corpuscular haemoglobin
Mean corpuscular haemoglobin concentration
Red blood cell distribution width
White cell count
Neutrophils (total)***
Neutrophils (mature)***
Neutrophils (immature)***
Lymphocytes***
Monocytes***
Eosinophils***
Basophils***
Platelet Count
Anisocytosis
Acanthocytes

148
9.81
0.41
42.2
15.1
35.6
16.9
9.73
7.59
7.59
0
1.95
0.19
0
0
219
1+
1+

Mean* (SD)**

Unit

6.4261 (1.428)
167.96 (35.36)
64 (6)
31 (4)
35 (3)

mmol/
µmol/
g/
g/
g/

334 (88)
53 (23)
137 (3)
3.9 (0.4)
2.65 (0.13)
0.66 (0.18)
97 (3)

U/ , 37°C
U/ , 37°C
mmol/
mmol/
mmol/
mmol/
mmol/

150 (12)
9.59 (1.15)
0.428 (0.059)
44.6 (4.2)
15.7 (1.7)
35.2 (3.5)

g/
1012/
/
fl
g/d cells
g/d cells
%
x109/
x109/
x109/
x109/
x109/
x109/
x109/
x109/
x109/

7.8 2(2.6)
5.19 (2.47)
0.16 (0)
2.37 (0.94)
0.276 (0.16)
0.22 (0.22)
–
256 (84)

*International Species Information System Physiological Data Reference Values 2002: Common zebra (Equus
burchellii), male, 3–50 >20 year old, http://www.isis.org/cmsHome/
** Standard deviation.
***Absolute count.

detection of B. caballi parasites, a recently
developed TaqMan MGB real-time PCR
assay was used4.
A fragment of the parasite 18S rRNA
gene was subsequently amplified using 3
different primer sets. Primers NBabesia1F
and 18SRev-TB were used in a primary
PCR reaction to amplify a fragment of
approximately 1600 bp. Two subsequent
nested PCR reactions were performed
using primers NBabesia1F and BT18S3R,
and primers 18SRev-TB and BT18S3F. All
reactions were performed as previously
described4. Amplicons were purified using
the Qiagen PCR purification kit (Qiagen,
Hilden, Germany) and samples were
sequenced using BigDye chemistry (v.3.1,
Applied Biosystems) in a 3130XL sequencer (Applied Biosystems).
Sequences were assembled and edited
using gap4 of the Staden software suite26,27.
Multiple sequence alignments were
performed using the MAFFT alignment
(Multiple Sequence Alignment) employing
the FFT-NS-1 algorithm15,16. The alignments

were adjusted manually using BioEdit
(version 7.0.5.2)14. Searches of databases
for homologous sequences were performed using BLASTN3.
The zebra sample tested negative for
the presence of parasite DNA when using
the RLB assay. However, the presence of
T. equi parasite DNA was confirmed using
the real-time PCR assay developed for the
detection of T. equi parasites17. Parasite
DNA could be detected at a cycle threshold (Ct) value of 30 which indicated the
presence of low parasitaemia. The fact
that T. equi parasite DNA could not be
detected using the RLB was probably due
to the low parasitaemia in the sample. No
B. caballi DNA was detected using the
TaqMan MGB real-time PCR assay.
A fragment of the 18S rRNA gene
(~1170 bp) was sequenced and BLASTN
analysis revealed that the sequence
showed 98 % identity to the 18S rRNA
gene sequence of a T. equi-like isolate from
a horse from Spain (strain ET1, accession
number AY534882)22 and 99 % identity to
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that of a sample from a mountain zebra
from the Bontebok National Park (RBE
101, accession number EU642507)4.
DISCUSSION
In horses, clinical signs of equine
piroplasmosis range from acute fever,
inappetence and malaise, to anaemia and
jaundice, sudden death, or chronic weight
loss and poor exercise tolerance11,31. The
clinical signs seen in this zebra were very
non-specific, but similar to those found in
horses. The gelding’s response following
treatment further substantiates that he
was showing clinical signs attributable to
the parasite. Treatment can suppress
clinical signs, but the currently available
treatments are ineffective in clearing
T. equi from carriers11,29. Early claims of
successful clearing of T. equi infections by
means of an intensive imidocarb treatment regimen8,12 (4 treatments of 4 mg/kg
at 72 h intervals) have not been substantiated by subsequent research5,19.
While the RLB assay failed to detect
parasite DNA in a blood sample from this
zebra, a quantitative real-time PCR assay
confirmed the presence of T. equi parasite
DNA. The parasitaemia was low, however, as indicated both by the negative
result obtained using the RLB assay and
by the high Ct value obtained in the
real-time PCR test. The reasons for such
low parasitaemia are unknown. The
blood samples were collected before the
treatment was given. It can be speculated
that parasitaemia levels were low on the
day of sampling, when no specific clinical
signs were seen, but that they fluctuated
over time in conjunction with the
reported clinical signs as described by the
owner. The first treatment managed to
control the infection until a relapse occurred 3 months later, which necessitated
further treatment.
At least 3 distinct groups of T. equi 18S
rRNA genotypes are known to occur in
horses and zebra in South Africa4. The 18S
rRNA gene sequence identified in this
study was very similar to that of a T. equilike parasite identified in a horse from
Spain (strain ET1, AY534882)22, and in a
sample from a mountain zebra from the
Bontebok National Park (RBEQ101,
accession number EU642507) 4 . These
sequences fall within T. equi 18S rRNA
group B4. Interestingly, in South Africa,
this T. equi-like genotype has currently
only been identified in parasites infecting
zebra. Unfortunately, it is not known
whether the different T. equi genotypes
can be associated with different clinical
signs.
Endemic stability to babesiosis has been
well studied in cattle10 and horses1, where
constant superinfections induce a stable

immunity 1 . It has been shown that
intrauterine infection with T. equi in
horses may be the rule rather than the
exception2. In cattle, passive immunity,
acquired from the dam, will protect newborn calves. Subsequent to this, any infection before 9 months will stimulate a solid
immunity without the animal showing
any clinical signs. This stable situation
requires a high prevalence of infection in
cattle, as well as a large enough tick population to ensure that calves become
infected during the critical period. There
are indications that in wildlife populations a similar endemically stable situation may exist25. It is speculated that any
disruption to such stability may then
result in the animal not building up the
necessary immunity 2 5 , leading to a
flare-up of the infection.
During the 2nd consultation, the owner
stated that the gelding was treated for
ticks on a monthly basis, a protocol also
followed with the horses on the property.
It was recommended that the owner
enforces a less stringent tick control
programme to enable the animal to build
up a stable immunity to the parasite
through constant superinfection1.
REFERENCES
1. Ali S, Sugimoto C, Onuma M 1996 Equine
piroplasmosis. Journal of Equine Science 7:
67–77
2. Allsopp M T E P, Lewis B D, Penzhorn B L
2007 Molecular evidence for transplacental
transmission of Theileria equi from carrier
mares to their apparently healthy foals.
Veterinary Parasitology 148: 130–136
3. Altschul S F, Gish W, Miller W, Myers E W,
Lipman D J 1990 Basic local alignment
search tool. Journal of Molecular Biology 215:
403–410
4. Bhoora R, Franssen L, Oosthuizen M C,
Guthrie A J, Zweygarth E, Penzhorn B L,
Jongejan F, Collins N E 2009 Sequence
heterogeneity in the 18S rRNA gene within
Theileria equi and Babesia caballi from horses
in South Africa. Veterinary Parasitology 159:
112–120
5. Butler C M, Nijhoff A M, van der Kolk J H,
de Haeth O B, Taoufik A, Jongejan F,
Houwers D J 2008 Repeated high dose
imidocarb dipropionate treatment did not
eliminate Babesia caballi from naturally
unfected horses as determined by PCRreverse line blot hybridization. Veterinary
Parasitology 151: 320–322
6. Brocklesby D W, Vidler B O 1965 Some
parasites of East African wild animals. East
African Wildlife Journal 3: 120–122
7. Caccio S, Camma C, Onuma M, Severini C
2000 The beta-tubulin gene of Babesia and
Theileria parasites is an informative marker
for species discrimination. International
Journal for Parasitology 30: 1181–1185
8. Carbrey E A, Avery R J, Knowles R C, Sash
S C 1971 Chemotherapy of equine babesiosis. Journal of the American Veterinary Medical
Association 159: 1538–1545
9. Dennig H K 1966 The isolation of Babesia
species from wild animals. In Proceedings of
the First International Congress of Parasitology,

0038-2809 Jl S.Afr.vet.Ass. (2009) 80(4): 257–260

Rome, 24–26 September 1964: 262–263
10. de Vos A J 1979 Epidemiology and control of
bovine babesiosis in South Africa. Journal of
the South African Veterinary Association 50:
357–362
11. de Waal D T, van Heerden J 2004 Equine
piroplasmosis. In Coetzer J A W, Thomson
G R (eds) Infectious diseases on livestock, Vol. 1
(2nd edn). Oxford University Press, Cape
Town: 425–434
12. Frerichs W M, Allen P C, Holbrook A A 1973
Equine piroplasmosis (Babesia equi): therapeutic trials of imidocarb dihydrochloride
in horses and donkeys. Veterinary Record 93:
73–75
13. Geysen D, Delespaux V, Geerts S 2003
PCR-RFLP using Ssu-rDNA amplification
as an easy method for species-specific
diagnosis of Trypanosoma species in cattle.
Veterinary Parasitology 110: 171–180
14. Hall T A 1999 BioEdit: a user-friendly
biological sequence alignment editor and
analysis program for Windows 95/98/NT.
Nucleic Acids Symposium Series 41: 95–98
15. Katoh K, Kuma K, Toh H, Miyata T 2005
MAFFT version 5: improvement in accuracy
of multiple sequence alignment. Nucleic
Acids Research 33: 511–518
16. Katoh K, Misawa K, Kuma K, Miyata T 2002
MAFFT: a novel method for rapid multiple
sequence alignment based on fast Fourier
transform. Nucleic Acids Research 30:
3059–3066
17. Kim C M, Blanco L B C, Alhassan A, Iseki H,
Yokoyama N, Xuan X, Igarashi I 2008
Diagnostic real-time PCR assay for the
quantitative detection of Theileria equi from
equine blood samples. Veterinary Parasitology 151: 158–163
18. Koch R 1905 Vorläufige Mitteilungen über
die Ergebnisse einer Forschungsreise nach
Ostafrika. Deutsche Medizinische Wochenschrift
31: 1865–1869
19. Kuttler K L, Zaugg J L, Gipson C A 1987
Imidocarb and parvaquone in the treatment
of piroplasmosis (Babesia equi) in equids.
American Journal of Veterinary Research 48:
1613–1616
20. Laveran A. 1901. Contributions a l’étude du
Piroplasma equi. Comptes rendues des Séances,
Société de Biologie et de ses Filiales 53: 385–388
21. Mehlhorn H, Schein E 1998 Redescription
of Babesia equi Laveran, 1901 as Theileria equi
Mehlhorn, Schein 1998. Parasitology Research
84: 467–475
22. Nagore D, Garcia-Sanmartin J, GarciaPerez A L, Juste R A, Hurtado A 2004 Detection and identification of equine Theileria
and Babesia species by reverse line blotting:
epidemiological survey and phylogenetic
analysis. Veterinary Parasitology 123: 41–54
23. Neitz W O 1931 Blood parasites of game in
Zululand. Report of the Director of Veterinary
Services and Animal Industry, South Africa 17:
45–60
24. Nijhof A M, Pillay V, Steyl J, Prozesky L,
Stoltsz W H, Lawrence J A, Penzhorn B L,
Jongejan F 2005 Molecular characterization
of Theileria species associated with mortality
in four species of African antelopes. Journal
of Clinical Microbiology 43: 5907–5911
25. Penzhorn B L 2006 Babesiosis of wild carnivores and ungulates. Veterinary Parasitology
138: 11–21
26. Staden R 1996 The Staden sequence analysis
package. Molecular Biotechnology 5: 233–241
27. Staden R, Beal K F, Bonfield J K 2000 The
Staden package, 1998. Methods in Molecular
Biology 132: 115–130
259

28. Theiler A 1901 Die Pferde-Malaria. Schweizer
Archiv für Tierheilkunde 43: 253–280
29. World Organisation for Animal Health
2009 Chapter 2.5.8 Equine piroplasmosis.
Manual of Diagnostic Tests and Vaccines for
Terrestrial Animals 2009. Office International des Epizooties, Paris, France
30. Young E, Zumpt J, Boomker J, Penzhorn

260

B L, Erasmus B 1973 Parasites and diseases
of Cape mountain zebra, black wildebeest,
mountain reedbuck and blesbok in the
Mountain Zebra National Park. Koedoe 16:
77–81
31. Zobba R, Adru M, Niccolini S, Chessa B,
Manna L, Cocco R, Parpaglia M L P 2008
Clinical and laboratory findings in equine

piroplasmosis. Journal of Equine Veterinary
Science 28: 301–308
32. Zweygarth E, Lopez-Rebollar L M, Meyer
P 2002 In vitro isolation of equine piroplasms derived from Cape mountain zebra
(Equus zebra zebra) in South Africa. Onderstepoort Journal of Veterinary Research 69:
197–200

0038-2809 Tydskr.S.Afr.vet.Ver. (2009) 80(4): 257–260

