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Importance

Protozoa in the genus Theileria are tick-borne parasites that have been found in
many species of mammals. More than a dozen species of Theileria occur in cattle, water
buffalo, sheep and goats. Some tend to circulate with few or no clinical signs, but others
can cause serious illnesses with high morbidity and mortality rates, especially in naive
animals. The two organisms with the greatest economic impact in cattle are Theileria
parva and T. annulata, which cause East Coast fever/ corridor disease and tropical
theileriosis, respectively. T. lestoquardi, T. uilenbergi and T. luwenshuni are the most
virulent species in sheep and goats. In addition to causing direct losses, highly
virulent species of Theileria can limit the movement of livestock between countries
and are a constraint on the importation of new breeds or improved stock. The widely
distributed T. orientalis/ T. buffeli group is classed among the less pathogenic species
of Theileria, but members of this group have caused a number of outbreaks among
cattle in New Zealand, Australia and other countries since 2010.

Etiology

Cattle

At least 15 species in the genus Theileria (phylum Apicomplexa, order
Piroplasmida) infect domesticated ruminants. The two most virulent organisms in
cattle are Theileria annulata, which causes tropical theileriosis, and T. parva, which
causes East Coast fever. East Coast fever has other names in some regions, and some
authors prefer to call this disease East Coast fever when it is caused by T. parva
strains circulating in cattle, and corridor disease when the causative organisms are
normally maintained in African buffalo. Although there are some differences in how
cattle- or buffalo-adapted strains behave initially in cattle, both cause the same
clinical signs, and buffalo-derived strains can adapt to cattle after serial passage.

Other organisms known to infect cattle include T. velifera, T. taurotragi, T.
mutans, Theileria sp. (buffalo) and the T buffeli/ orientalis group. While all of these
species are much less virulent than T. parva or T. annulata, T buffeli/ T. orientalis
group can cause oriental theileriosis, which is also called Theileria-associated bovine
anemia (TABA). The taxonomy of the T buffeli/ T. orientalis group and the number of
species it contains are currently unresolved. At one time, three separate organisms - T.
orientalis, T. buffeli and T. sergenti - were recognized in different parts of the world.
These organisms are now thought to be the same species, which is called either T.
orientalis or T. buffeli in current publications; however, some authors have argued
that there may be 2 or more valid species. T. sinensis, which may or may not be a
separate species, also belongs to the T. buffeli/ T. orientalis group. The T. orientalis/
T. buffeli group is abbreviated as T. orientalis in this factsheet. T. orientalis has 11
genotypes, types 1-8 and N1, N2 and N3. Types 1-3 are often referred to as the
Chitose, Ikeda and Buffeli genotypes, respectively. Most recent outbreaks of oriental
theileriosis have been caused by the Ikeda (type 2) genotype, although other
genotypes can also cause disease.

Small ruminants

Clinical theileriosis in sheep and goats is usually caused by T lestoquardi
(formerly T hirci), T. uilenbergi or T. luwenshuni. The disease caused by T
lestoquardi is called malignant ovine theileriosis or variants of that name (e.g.,
malignant sheep theileriosis, malignant small ruminant theileriosis). A similar illness
caused by T. luwenshuni and T. uilenbergi has been termed cervine theileriosis, as
these agents also infect some cervids. Other species of Theileria that infect small
ruminants, typically without clinical signs, include T. separata, T. ovis, T. recondita,
Theileria sp. OT3 and Theileria sp. MK.

Species Affected

T. parva affects cattle and water buffalo (Bubalus bubalis). African buffalo
(Syncerus caffer) and cattle are important reservoir hosts for this organism.
Waterbuck (Kobus spp.) are also susceptible to infection. T. annulata affects cattle,
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yaks and water buffalo. It can also infect sheep and goats,
but does not cause significant illness in these animals.
Small ruminants have very few T. annulata piroplasms in
the blood, and have little or no importance in transmitting
this agent to ticks. Cattle, yaks, water buffalo and African
buffalo can be infected with T. orientalis. Nucleic acids of
this organism have also been detected in eland
(Taurotragus oryx) and bushbuck (Tragelaphus sp.). T.
mutans has been found in cattle, water buffalo, African
buffalo and bushbuck, while T. velifera and Theileria sp.
(buffalo) have been detected in cattle and African buffalo.
T. taurotragi has been recognized in cattle, eland and
bushbuck, but African buffalo do not seem to be susceptible
to this organism.

T. lestoquardi, T. luwenshuni and T. uilenbergi affect
sheep and goats. T. luwenshuni and T. uilenbergi have also
been found in subclinically infected sika deer (Cervus
nippon) and red deer (Cervus elaphus), and T. luwenshuni
was detected in asymptomatic roe deer (Capreolus
pygargus) and Mongolian gazelles (Procapra gutturosa).
Although the nucleic acids of T. lestoquardi have been
reported in cattle, all attempts to establish experimental
infections in this species, to date, have failed. One report
described the apparent isolation of this organism from a
fatal case of theileriosis in a cow, but the recovered
organism was not pathogenic in sheep and it might have
been misidentified. Other species of Theileria found in
small ruminants, typically without clinical signs, include T.
separata, T. ovis, T. recondita, Theileria sp. OT3 and
Theileria sp. MK. Theileria sp. OT3 nucleic acids have also
been detected in red deer, roe deer and chamois (Rupicapra
rubicapra). T. ovis was found by PCR in a cow in China
and a chamois in Spain. Other species of Theileria have
also been reported in wild ungulates, including African
buffalo and cervids, but are not known to infect
domesticated ruminants.

A few reports have found nucleic acids from cattle or
small ruminant Theileria in other mammals. Clinical
theileriosis seems to occur in camels, and the nucleic acids
of T. annulata, T. mutans and T. ovis have been detected in
this species by PCR. However, none of these organisms has
been definitively linked to clinical cases in camels. T.
annulata has been found by PCR in asymptomatic dogs
from several countries, and one report described T.
orientalis, T. luwenshuni and T. ovis nucleic acids in
sheepdogs in the Middle East. T. sinensis and T. parva were
found by PCR in < 2% of healthy captive lions (Panthera
leo) in Africa. T. luwenshuni was detected by PCR in a
number of hedgehogs in China. Reports of Theileria spp.
found by PCR alone should be viewed with caution, as the
genomes of some species can be very similar and tests
designed to amplify some organisms have occasionally
amplified other species.

Zoonotic potential
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There is no evidence that the species of Theileria found
in ruminants affect humans. One study that detected T.
luwenshuni, T. ovis and T. orientalis in sheepdogs by PCR
did not find any evidence of these organisms in the dogs’
owners.

Geographic Distribution

T. parva (East Coast fever/ corridor disease) occurs in
sub-Saharan Africa. Other organisms that have been
reported mainly or exclusively from Africa include
Theileria sp. (buffalo), T. velifera and T. taurotragi. T.
mutans has been documented in Africa and many other
locations around the world; however, some of the
organisms outside Africa were later found to be other
species of Theileria (e.g., T. orientalis), or the presence of
T. mutans could not be confirmed in recent PCR-based
surveys. T. annulata (tropical theileriosis) occurs in
southern Europe, the Middle East and parts of Asia. T.
orientalis is widespread; it has been reported from Europe,
Asia, Africa, North and South America, Australia and New
Zealand. T. sinensis has been documented in Asia (China)
and Africa.

T. lestoquardi and T. ovis have been found in Asia, the
Middle East and parts of Africa and Europe. T. uilenbergi
has been reported from China, while T. luwenshuni has
been described in parts of Asia, Europe and the Middle
East.

Transmission

Theileria are transmitted by ticks acting as biological
vectors, and can be transmitted transstadially. Transovarial
transmission is not thought to occur. Genera of ticks
reported to act as vectors include Rhipicephalus (T. parva,
T. taurotragi, T. ovis, T lestoquardi), Hyalomma (T.
annulata, T lestoquardi, T. separata), Haemaphysalis (T.
orientalis, T. uilenbergi, T. luwenshuni) and Amblyomma
(T. mutans, T. velifera).

Theileria spp. enter the body as sporozoites in the
saliva of a feeding tick. Ordinarily, T. parva and T.
annulata only mature after an infected tick attaches to a
host, and the tick must be attached for a few days before
these organisms are transmitted. However, T. parva can
develop to the infectious stage in ticks on the ground if
environmental temperatures are high. These organisms may
enter the host within hours of attachment. Inside the
mammalian host, Theileria undergoes a complex life cycle
involving the replication of schizonts in leukocytes and
development of piroplasms in erythrocytes. Piroplasms
infect ticks when they feed on the animal’s blood. Theileria
can also be transmitted mechanically via blood (e.g., on re-
used needles) and possibly by biting flies and sucking lice
(Linognathus vituli).

Ruminants, including animals that recover, can carry
some species of Theileria for months or years.
Transplacental transmission has been documented for
several species of Theileria, including T. annulata and T.
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orientalis in cattle and T. lestoquardi in sheep and goats.
The frequency of wvertical transmission might differ
depending on whether the dam is acutely infected or a
carrier. T. orientalis has been found in colostrum by PCR,
but one attempt to infect calves orally with colostrum was
unsuccessful.

Disinfection

Disinfection is not important in the control of
theileriosis. If needed, an agent effective against protozoa
should be selected.

Incubation Period

The incubation period for East Coast fever is 7-12 days
in experimentally infected animals, although some cases
might appear as late as 3 weeks. The incubation period for
tropical theileriosis is approximately 1-3 weeks.

Clinical Signs

Cattle and water buffalo

East Coast fever/ corridor disease (T. parva) is
characterized by fever, generalized lymphadenopathy,
anorexia, loss of condition and, in some animals, nasal
discharge and/or diarrhea. Petechiae and ecchymoses may
be found on the conjunctiva and oral mucous membranes,
and milk yield usually decreases in lactating animals.
Corneal opacity, exophthalmia and skin lesions (nodules,
hemorrhagic or ulcerative lesions, erythematous papular
rashes) have been reported occasionally. Terminally ill
animals often develop pulmonary edema, with severe
dyspnea and a frothy nasal discharge. Some animals have
poor productivity after recovery and their growth is stunted.
Although ocular signs including corneal opacity sometimes
resolve with treatment, permanent loss of eyesight is
possible. T. parva can also cause a fatal condition called
“turning sickness,” where infected cells block capillaries in
the central nervous system and cause neurological signs.

Tropical theileriosis (T. annulata) generally resembles
East Coast fever, but these parasites also destroy red blood
cells, causing anemia and, in some cases, jaundice or
hemoglobinuria. Petechiae are often found on the mucous
membranes, and hemorrhagic diarrhea may be seen in the
late stages. Some animals abort. In at least two cases,
newborns appeared normal at birth but developed clinical
signs within a few days, probably from infections acquired
in utero. Neurological signs have been documented in some
terminally ill water buffalo, but turning sickness does not
seem to be a feature of tropical theileriosis in cattle.

Other species of Theileria tend to be carried
asymptomatically, although some can cause anemia or other
clinical signs, especially when there are exacerbating
factors such as coinfections. The Ikeda genotype of T.
orientalis has recently caused a number of outbreaks in
cattle, with clinical signs of fever, lethargy, inappetence,
lymphadenopathy, anemia, jaundice, diarrhea and
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reproductive losses including stillbirths and late term
abortions. Although many animals recover, some cases are
fatal. Similar clinical cases, accompanied by generalized
depigmentation of the skin, were reported in water buffalo
infected with T. orientalis of the type 7 genotype. T.
taurotragi was recently suggested to be the cause of a
neurological disease, which is locally called ormilo disease,
among cattle in Tanzania.

Sheep and goats

The clinical signs in small ruminants infected with T.
lestoquardi are similar to other forms of theileriosis, and
may include fever, anorexia, weight loss, lymphadenopathy,
respiratory signs (coughing, nasal discharge, dyspnea),
anemia, icterus and diarrhea. Reproductive losses including
abortions may be seen. Similar signs have been reported in
sheep infected with T. luwenshuni or T. uilenbergi.

Experimental infection of sheep and goats with T.
annulata resulted in only mild to moderate clinical signs,
with fever and lymphadenopathy in some cases. The signs
were milder in goats than sheep.

Other species

African buffalo seem to be infected subclinically by
various species of Theileria, but whether this is always the
case in naive individuals is unclear. T. taurotragi can be
found in healthy wildlife, but it was thought to have caused
a fatal illness in eland that was characterized by generalized
lymphadenopathy and, in some animals, wasting, severe
terminal diarrhea or severe respiratory distress.

Post Mortem Lesions eiClick to view images

Petechiae and ecchymoses are often found on the
serosal surfaces of internal organs, and the body cavities
may contain serous fluid. Signs of icterus may be observed
in some carcasses. The lymph nodes and spleen are usually
enlarged in acute cases. The liver may also be larger than
normal, and white foci of lymphoid infiltration
(pseudoinfarcts) may be detected in the liver and kidneys.
The gastrointestinal tract can have signs of hemorrhagic
gastroenteritis, particularly in the small intestine and
abomasum. Interlobular emphysema and severe pulmonary
edema are common in cattle that die of East Coast fever.
The lungs are hyperemic and full of fluid, and a frothy
exudate may be found around the nostrils and in the trachea
and bronchi. Pulmonary edema also occurs in small
ruminants infected with T. lestoquardi, and it has
sometimes been reported in animals affected by other
species of Theileria. The gross lesions in turning sickness
include congestion, hemorrhages and areas of malacia in
the brain.

Diagnostic Tests

In live animals, theileriosis can be diagnosed by
finding piroplasms or schizonts in Giemsa-stained thin
smears from blood or lymph node biopsies, respectively.
The organisms are usually rod-shaped or oval in blood
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smears, although other forms can be seen. Piroplasms may
be absent or uncommon in animals with acute illnesses
caused by some organisms, such as buffalo-derived T.
parva in cattle. At necropsy, schizonts can be detected in
impression smears from many internal organs of sick
animals, such as the lungs, lymph nodes, spleen and liver.
The number of piroplasms is typically too low to be
detected in the blood of carriers.

PCR is often used in diagnosis, and can identify
Theileria in the blood of both carriers and clinical cases.
Some tests can distinguish the species of Theileria, while
others are specific for the genus. Species-specific PCR
assays may occasionally amplify closely-related species of
Theileria. This seems to be a particular issue with T.
lestoquardi and T. annulata. One survey also found that a
PCR test for T. taurotragi amplified what appeared to be a
variant of T. mutans in African buffalo. These situations
can be clarified with other tests, such as PCR-RFLP to
distinguish T. lestoquardi and T. annulata. Other genetic
tests, such as reverse line blotting assay (RLB), may be
available in some areas, though they are mainly used in
research. Loop mediated isothermal amplification (LAMP)
assays have been published. In vitro culture is possible for
some (but not all) species of Theileria; however, this
technique is usually employed only in research.

Antibodies to T. parva and T. annulata can be detected
with ELISAs, indirect fluorescent antibody test (IFA) or
other serological assays. These tests may not be sensitive
enough to detect all infected cattle, and cross—reactions can
occur between some species of Theileria. The use of
serological tests in diagnosis is more common in areas
where molecular tests such as PCR are not widely available.

Treatment

Sick animals can be treated with antiparasitic drugs
such as buparvaquone. Combinations of drugs have been
used in some outbreaks. Antiparasitic drugs are most
effective in the early stages of theileriosis, and severely
affected animals may die despite intensive care. Organisms
can persist in animals that recover. Drug-resistant
organisms have been reported.

Control

Disease reporting

Veterinarians who encounter or suspect theileriosis
should follow their national and/or local guidelines for
disease reporting. The most pathogenic species in cattle and
small ruminants (i.e., T. annulata, T. parva, T. lestoquardi,
T. luwenshuni and T. uilenbergi) are all exotic to the U.S.
and must be reported to state or federal authorities
immediately upon their diagnosis or suspicion.

Prevention

Theileriosis is not transmitted by casual contact. If an
organism was introduced recently, it might be eradicated by
stamping out (i.e., movement controls, culling of infected
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animals), together with measures to prevent its
establishment in ticks.

In endemic areas, exposure can be reduced with
acaricides and other methods of tick control such as
rotational grazing. The transfer of blood between animals
must be avoided. Vaccines are available for East Coast
fever and tropical theileriosis in some countries. Attenuated
live vaccines are used for tropical theileriosis, but animals
are vaccinated against East Coast fever by concurrently
administering several strains of T. parva and an antibiotic
(usually a long-acting tetracycline). This generally results in
a mild or inapparent infection followed by immunity, and
the animal becomes a carrier. The possibility of introducing
live vaccine organisms into areas where they are not
endemic is a concern.

Morbidity and Mortality

The severity of theileriosis varies with the species of
Theileria, strain and dose of the organism, and host factors
such as immunity and concurrent illnesses. Breed-related
differences in susceptibility have been reported in cattle.
The effect of coinfections with less pathogenic species of
Theileria seems to be complex. While coinfections may
increase the severity of some illnesses, some organisms
seem to protect cattle from T. parva.

In endemic regions, outbreaks of East Coast fever and
tropical theileriosis tend to occur when susceptible animals
are moved into the area. They may also be seen in situations
where exposure has changed, such as when tick control
measures have stopped. The case fatality rate for untreated
East Coast fever/ corridor disease can approach 100% in
fully susceptible taurine, zebu or sanga cattle. In contrast,
morbidity rates can be close to 100% in indigenous cattle
but the mortality rate is usually low. Water buffalo are said
to be as susceptible to East Coast fever as cattle, although
there is relatively little information published about this
species. The mortality rate for tropical theileriosis is
reported to be 40-90% in newly introduced cattle but < 5%
in some indigenous animals.

The morbidity rate in small ruminants infected with T.
lestoquardi can approach 100%, with reported mortality
rates of 46-100%. Clinical cases seem to be more severe in
sheep than goats. As in cattle, infections can be milder in
indigenous animals. Limited information is available for T.
luwenshuni and T. uilenbergi, but morbidity rates in sheep
and goats ranged from 19% to 65% in different regions of
China, with mortality rates of 18-75%. The most severe
infections occurred in lambs and animals that had come
from other areas. In the U.K., an outbreak in a flock of
sheep that appeared to be caused by T. luwenshuni resulted
in 25 deaths. All of the affected sheep grazed in a field that
had an unusually large number of ticks and were severely
infested; the rest of the flock was apparently unaffected.

Most other Theileria in domesticated ruminants tend to
be carried with few or no clinical signs. However, T.
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orientalis has caused a number of outbreaks in cattle since
2010, especially in New Zealand and Australia. The illness
tends to be more serious in young calves and pregnant or
recently calved animals. One study estimated the overall
case fatality rate to be approximately 17% and cumulative
mortality < 0.5% during outbreaks caused by the lkeda
genotype of T. orientalis on New Zealand farms. However,
some farms were more severely affected, with cumulative
mortality rates greater than 5%. A genotype N2 organism
caused a severe outbreak with a high case fatality rate on a
water buffalo dairy in India. Outbreaks caused by T.
orientalis have often occurred after animals were moved
from one region to another.

Internet Resources

Thelleriosis

References

Food and Agriculture Organization of the United
Nations (FAQ). Manual on Meat Inspection for
Developing Countries
http://www.fao.org/docrep/003/t0756e/T0756E00.HT
M

The Merck Veterinary Manual
http://www.merckvetmanual.com/

United States Animal Health Association.
Foreign Animal Diseases
http://www.aphis.usda.gov/emergency_response/downl
oads/nahems/fad.pdf

World Organization for Animal Health (OIE)
http://www.oie.int

OIE Manual of Diagnostic Tests and Vaccines for
Terrestrial Animals
http://www.oie.int/international-standard-
setting/terrestrial-manual/access-online/

OIE Terrestrial Animal Health Code
http://www.oie.int/international-standard-
setting/terrestrial-code/access-online/

Acknowledgements

This factsheet was written by Anna Rovid Spickler, DVM,
PhD, Veterinary Specialist from the Center for Food
Security and Public Health. The U.S. Department of
Agriculture Animal and Plant Health Inspection Service
(USDA APHIS) provided funding for this factsheet through
a series of cooperative agreements related to the
development of resources for initial accreditation training.

The following format can be used to cite this factsheet.
Spickler, Anna Rovid. 2019. Theileriosis. Retrieved from
http://www.cfsph.iastate.edu/Diseaselnfo/factsheets.php.

© 2003-2019

www.cfsph.iastate.edu ® Email: cfsph@iastate.edu

Aktas M, Oziibek S, Altay K, Ipek ND, Balkaya I, Utuk AE,
Kirbas A, Simsek S, Dumanli N. Molecular detection of tick-
borne rickettsial and protozoan pathogens in domestic dogs
from Turkey. Parasit Vectors. 2015;8:157.

Ali AM, Salih DA, Njahira MN, Hassan SK, EIl Hussein AM, Liu
Z,Yin H, Pelle R, Skilton RA. Genotyping of Theileria
lestoquardi from sheep and goats in Sudan to support control
of malignant ovine theileriosis. Vet Parasitol. 2017;239:7-14.

Aparna M, Ravindran R, Vimalkumar MB, Lakshmanan B,
Rameshkumar P, Kumar KG, Promod K, Ajithkumar S,
Ravishankar C, Devada K, Subramanian H, George AJ, Ghosh
S. Molecular characterization of Theileria orientalis causing
fatal infection in crossbred adult bovines of South India.
Parasitol Int. 2011;60(4):524-9.

Baek BK, Soo KB, Kim JH, Hur J, Lee BO, Jung J, Onuma M,
Oluoch AO. Kim CH, Kakoma I. Verification by polymerase
chain reaction of vertical transmission of Theileria sergenti in
cows. Can J Vet Res. 2003;67:278.

Barnett SF, Brocklesby DW. The passage of “Theileria Lawrencei
(Kenya)” through cattle. Br Vet J. 1966;22:396-409.

Bigdeli M, Rafie SM, Namavari MM, Jamshidi S. Report of
Theileria annulata and Babesia canis infections in dogs.
Comp Clin Pathol. 2012;21:375-7.

Bishop R, Musoke A, Morzaria S, Gardner M, Nene V. Theileria:
intracellular protozoan parasites of wild and domestic
ruminants transmitted by ixodid ticks. Parasitology. 2004;129
Suppl:S271-83.

Bishop RP, Hemmink JD, Morrison WI, Weir W, Toye PG, Sitt T,
Spooner PR, Musoke AJ, Skilton RA, Odongo DO. The
African buffalo parasite Theileria. sp. (buffalo) can infect and
immortalize cattle leukocytes and encodes divergent
orthologues of Theileria parva antigen genes. Int J Parasitol
Parasites Wildl. 2015;4(3):333-42.

Bogema DR, Micallef ML, Liu M, Padula MP, Djordjevic SP,
Darling AE, Jenkins C. Analysis of Theileria orientalis draft
genome sequences reveals potential species-level divergence
of the Ikeda, Chitose and Buffeli genotypes. BMC Genomics.
2018;19(1):298.

Brown C. Tropical theileriosis. In: Foreign animal diseases. 7!
edition. Boca Raton, FL: United States Animal Health
Association; 2008. p. 405-9.

Brown CG, llhan T, Kirvar E, Thomas M, Wilkie G, Leemans I,
Hooshmand-Rad P. Theileria lestoquardi and T. annulata in
cattle, sheep, and goats. In vitro and in vivo studies. Ann N Y
Acad Sci. 1998;849:44-51.

Catalano D, Biasibetti E, Lynen G, Di Giulio G, De Meneghi D,
Tomassone L, Valenza F, Capucchio MT. "Ormilo disease" a
disorder of zebu cattle in Tanzania: bovine cerebral
theileriosis or new protozoan disease? Trop Anim Health
Prod. 2015;47(5):895-901.

Chaisi ME, Janssens ME, Vermeiren L, Oosthuizen MC, Collins
NE, Geysen D. Evaluation of a real-time PCR test for the
detection and discrimination of Theileria species in the
African buffalo (Syncerus caffer). PLoS One.
2013;8(10):e75827.

Chen Z, Liu Q, Jiao FC, Xu BL, Zhou XN. Detection of
piroplasms infection in sheep, dogs and hedgehogs in Central
China. Infect Dis Poverty. 2014;3:18.

page 5 of 8


http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu
http://www.fao.org/docrep/003/t0756e/T0756E00.HTM
http://www.fao.org/docrep/003/t0756e/T0756E00.HTM
http://www.merckvetmanual.com/
http://www.aphis.usda.gov/emergency_response/downloads/nahems/fad.pdf
http://www.aphis.usda.gov/emergency_response/downloads/nahems/fad.pdf
http://www.oie.int/
http://www.oie.int/international-standard-setting/terrestrial-manual/access-online/
http://www.oie.int/international-standard-setting/terrestrial-manual/access-online/
http://www.oie.int/international-standard-setting/terrestrial-code/access-online/
http://www.oie.int/international-standard-setting/terrestrial-code/access-online/
http://www.cfsph.iastate.edu/DiseaseInfo/factsheets.php

Cicek H, Cicek H, Eser M, Tandogan M.Current status of
ruminant theileriosis and its economical impact in Turkey.
Turkiye Parazitol Derg. 2009;33(4):273-9.

Dolan TT. Dogmas and misunderstandings in East Coast fever.
Trop Med Int Health. 1999;4(9):A3-11.

El-Deeb WM, Younis EE. Clinical and biochemical studies on
Theileria annulata in Egyptian buffaloes (Bubalus bubalis)
with particular orientation to oxidative stress and ketosis
relationship. Vet Parasitol. 2009;164(2-4):301-5.

El Imam AH, Taha KH. Malignant ovine theileriosis (Theileria
lestoquardi): A review. Jordan J Biol Sci. 2015;8(3): 165-74.

Elsadig AA, Elmansoury YHA, Babiker AAA, Abdelmageed TO,
Hussein S. Effects of Theileria lestoquardi infection on
haematological and biochemical parameters in experimentally
infected desert ewes. Jordan J Biol Sci. 2013;6:316-9.

Esmaeilnejad B, Tavassoli M, Samiei A, Hajipour N. Molecular
verification of transplacental transmission of Theileria
lestoquardi in goat. Parasitol Res. 2018 Jul 13. [Epub
ahead of print].

Fartashvand M, Nadalian M, Sakha M, Safi S. Elevated serum
cardiac troponin | in cattle with theileriosis. J Vet Intern Med.
2013;27:194-9.

Garcia-Sanmartin J, Aurtenetxe O, Barral M, Marco |, Lavin S,
Garcia-Pérez AL, Hurtado A. Molecular detection and
characterization of piroplasms infecting cervids and chamois
in northern Spain. Parasitology. 2007;134(Pt 3):391-8.

Garner G, Saville P, Fediaevsky A. Manual for the recognition of
exotic diseases of livestock: A reference guide for animal
health staff [online]. Food and Agriculture Organization of the
United Nations [FAQ]; 2003. Theileriosis. Available at:
http://www.spc.int/rahs/.* Accessed 14 Sept 2009.

Gebrekidan H, Hailu A, Kassahun A, RohouSova I, Maia C,
Talmi-Frank D, Warburg A, Baneth G. Theileria infection in
domestic ruminants in northern Ethiopia. Vet Parasitol.
2014;200(1-2):31-8.

Gebrekidan H, Nelson L, Smith G, Gasser RB, Jabbar A. An
outbreak of oriental theileriosis in dairy cattle imported to
Vietnam from Australia. Parasitology. 2017;144(6):738-46.

Gharbi M, Souidi K, Boussaadoun MA, Rejeb A, Jabloun S,
Gnaoui A, Darghouth MA. Dermatological signs in bovine
tropical theileriosis (Theileria annulata infection), a review.
Rev Sci Tech. 2017;36(3):807-16.

Gholami S, Laktarashi B, Shiadeh MM, Spotin A. Genetic
variability, phylogenetic evaluation and first global report of
Theileria luwenshuni, T. buffeli, and T. ovis in sheepdogs in
Iran. Parasitol Res. 2016;115(5):2125-30.

Glass EJ, Preston PM, Springbett A, Craigmile S, Kirvar E, Wilkie
G, Brown CG. Bos taurus and Bos indicus (Sahiwal) calves
respond differently to infection with Theileria annulata and
produce markedly different levels of acute phase proteins. Int J
Parasitol. 2005;35(3):337-47.

Godara R, Sharma RL, Sharma CS. Bovine tropical theileriosis in a
neonate calf. Trop Anim Health Prod. 2010;42(4):551-3.

Grootenhuis JG, Morrison WI, Karstad L, Sayer PD, Young AS,
Murray M, Haller RD. Fatal theileriosis in eland (Taurotragus
oryx): pathology of natural and experimental cases. Res Vet
Sci. 1980;29(2):219-29U.

© 2003-2019

www.cfsph.iastate.edu ® Email: cfsph@iastate.edu

Thelleriosis

Grootenhuis JG, Young AS, Stagg DA, Leitch BL, Dolan TT,
Conrad PA. Infection of African buffalo (Syncerus caffer) and
cattle with Theileria parva lawrencei after serial passage in
cattle. Res Vet Sci. 1987;42:326:30.

Hammer JF, Jenkins C, Bogema D, Emery D. Mechanical transfer
of Theileria orientalis: possible roles of biting arthropods,
colostrum and husbandry practices in disease transmission.
Parasit Vectors. 2016;9:34.

Hasanpour A, Moghaddam GA, Nematollahi A. Biochemical,
hematological, and electrocardiographic changes in buffaloes
naturally infected with Theileria annulata. Korean J Parasitol.
2008;46(4):223-7.

Herenda D, Chambers PG, Ettriqui A, Seneviratna P, da Silva
TJP. Manual on meat inspection for developing countries
[online]. FAO animal production and health paper 119.
Publishing and Multimedia Service, Information Division,
FAO; 1994 (reprinted 2000). Theileriosis (East Coast fever).
Available at:
http://www.fao.org/docrep/003/t0756e/T0756EQ04.htm.
Accessed 22 Aug 2009.

Herenda D, Chambers PG, Ettriqui A, Seneviratna P, da Silva TJP.
Manual on meat inspection for developing countries [online].
FAO animal production and health paper 119. Publishing and
Multimedia Service, Information Division, FAO; 1994
(reprinted 2000). Theileriosis (Malignant ovine or caprine).
Available at:
http://www.fao.org/docrep/003/t0756e/T0756E03.htm#ch3.3.7.
Accessed 7 Jun 2009.

Hornok S, Sugar L, Horvéth G, Kovécs T, Micsutka A, Gonczi E,
Flaisz B, Takacs N, Farkas R, Meli ML, Hofmann-Lehmann
R. Evidence for host specificity of Theileria capreoli
genotypes in cervids. Parasit Vectors. 2017;10(1):473.

Jalali SM, Jolodar A, Rasooli A, Darabifard A. Detection of
Theileria lestoquardi cross infection in cattle with clinical
theileriosis in Iran. Acta Parasitol. 2016;61(4):756-61.

Joshi V, Alam S, Dimri U, Bhanuprakash AG, Gopalakrishnan A,
Ajith Y. A rare case of Theileria annulata induced corneal
opacity in a calf. J Parasit Dis. 2017;41(2):442-5.

Joyner LP, Payne RC, Takahashi K, Brocklesby DW, Irvin AD.
Serological comparison of British Theileria mutans and
Japanese T sergenti. Res Vet Sci. 1979;26(3):387-8.

Kelly P, Marabini L, Dutlow K, Zhang J, Loftis A, Wang C.
Molecular detection of tick-borne pathogens in captive wild
felids, Zimbabwe. Parasit VVectors. 2014;7:514.

Kuttler KL, Craig TM. Isolation of a bovine Theileria. Am J Vet
Res. 1975;36:323-5.

Lawrence KE, Gedye K, McFadden AM, Pulford DJ, Pomroy
WE. An observational study of the vertical transmission of
Theileria orientalis (Ikeda) in a New Zealand pastoral dairy
herd. Vet Parasitol. 2016;218:59-65.

Leemans I, Brown D, Hooshmand-Rad P, Kirvar E, Uggla A.
Infectivity and cross-immunity studies of Theileria
lestoquardi and Theileria annulata in sheep and cattle. 1. In
vivo responses. Vet Parasitol. 1999;82:179-92.

Leemans I, Brown D, Fossum C, Hooshmand-Rad P, Kirvar E,
Wilkie G, Uggla A. Infectivity and cross-immunity studies of
Theileria lestoquardi and Theileria annulata in sheep and
cattle. Il. In vitro studies. Vet Parasitol. 1999;82:193-204.

page 6 of 8


http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu
http://www.fao.org/docrep/003/t0756e/T0756E04.htm
http://www.fao.org/docrep/003/t0756e/T0756E06.htm#ch5.4.2.3

Lempereur L, Beck R, Fonseca I, Marques C, Duarte A, Santos M,
Zlquete S, Gomes J, Walder G, Domingos A, Antunes S,
Baneth G, Silaghi C, Holman P, Zintl A. Guidelines for the
detection of Babesia and Theileria parasites. Vector Borne
Zoonotic Dis. 2017;17(1):51-65.

Li Y, Chen Z, Liu Z, Liu J, Yang J, Li Q, Li Y, Cen S, Guan G,
Ren Q, Luo J, Yin H. Molecular identification of Theileria
parasites of northwestern Chinese Cervidae. Parasit VVectors.
2014;7:225.

LiY, Chen Z, Liu Z, LiuJ, Yang J, Li Q, Li Y, Ren Q, Niu Q,
Guan G, Luo J, Yin H. First report of Theileria and
Anaplasma in the Mongolian gazelle, Procapra gutturosa.
Parasit Vectors. 2014;7:614.

LiY, LiuJ, LiuZ, Yang J, Li Y, Li Q, Qin G, Chen Z, Guan G,
Luo J, Yin H. Report of Theileria luwenshuni and Theileria
sp. RSR from cervids in Gansu, China. Parasitol Res.
2015;114(5):2023-9.

Li Y, Liu Z, Yang J, Chen Z, Guan G, Niu Q, Zhang X, Luo J, Yin
H. Infection of small ruminants and their red blood cells with
Theileria annulata schizonts. Exp Parasitol. 2014;137:21-4.

Luo J, Lu W. Cattle theileriosis in China. Trop Anim Health Prod.
1997;29(4 Suppl):4S-7S.

Mahan SM. East Coast fever. In: Foreign animal diseases. 71
edition. Boca Raton, FL: United States Animal Health
Association; 2008. p. 243-50.

Mahmmod YS, Elbalkemy FA, Klaas IC, EImekkawy MF,
Monazie AM. Clinical and haematological study on water
buffaloes (Bubalus bubalis) and crossbred cattle naturally
infected with Theileria annulata in Sharkia province, Egypt.
Ticks Tick Borne Dis. 2011;2(3):168-71.

Mans BJ, Pienaar R, Latif AA. A review of Theileria diagnostics
and epidemiology. Int J Parasitol Parasites Wildl.
2015;4(1):104-18.

Maritim AC, Young AS, Lesan AC, Ndungu SG, Stagg DA,
Ngumi PN. Transformation of Theileria parva derived from
African buffalo (Syncerus caffer) by tick passage in cattle and
its use in infection and treatment immunization. Vet Parasitol.
1992;43:1-14.

Mbizeni S, Potgieter FT, Troskie C, Mans BJ, Penzhorn BL, Latif
AA. Field and laboratory studies on corridor disease (Theileria
parva infection) in cattle population at the livestock/game
interface of uPhongolo-Mkuze area, South Africa. Ticks Tick
Borne Dis. 2013;4(3):227-34.

Mekata H, Minamino T, Mikurino Y, Yamamoto M, Yoshida A,
Nonaka N, Horii Y. Evaluation of the natural vertical
transmission of Theileria orientalis. Vet Parasitol.
2018;263:1-4.

Morrison WI. The aetiology, pathogenesis and control of
theileriosis in domestic animals. Rev Sci Tech.
2015;34(2):599-611.

Morrison WI. Theileriases. In: Kahn CM, Line S, Aiello SE,
editors. The Merck veterinary manual [online]. Merck and Co;
2018. Available at:
http://www.merckvetmanual.com/mvm/index.jsp?cfile=htm/b
€/10409.htm. Accessed 5 Feb 2019.

Morrison WI, McKeever DJ. Current status of vaccine
development against Theileria parasites. Parasitology.
2006;133 Suppl:S169-87.

© 2003-2019

www.cfsph.iastate.edu ® Email: cfsph@iastate.edu

Thelleriosis

Namavari M, Ezhdehakosh-Pour S, Habibi GR, Rahimian A,
Namazi F. First isolation and establishment of in vitro culture
of Theileria lestoquardi from a naturally infected cow. J
Parasit Dis. 2015;39(2):328-31.

Nambota A, Samui K, Sugimoto C, Kakuta T, Onuma M.
Theileriosis in Zambia: etiology, epidemiology and control
measures. Jpn J Vet Res. 1994;42(1):1-18.

Nene V, Kiara H, Lacasta A, Pelle R, Svitek N, Steinaa L. The
biology of Theileria parva and control of East Coast fever -
Current status and future trends. Ticks Tick Borne Dis.
2016;7(4):549-64.

Nene V, Morrison WI. Approaches to vaccination against
Theileria parva and Theileria annulata. Parasite Immunol.
2016;38(12):724-34.

Olds CL, Mason KL, Scoles GA. Rhipicephalus appendiculatus
ticks transmit Theileria parva from persistently infected cattle
in the absence of detectable parasitemia: implications for East
Coast fever epidemiology. Parasit Vectors. 2018;11(1):126.

Osman SA, Al-Gaabary MH. Clinical, haematological and
therapeutic studies on tropical theileriosis in water buffaloes
(Bubalus bubalis) in Egypt. Vet Parasitol. 2007;146(3-4):337-
40.

Oura CA, Tait A, Asiimwe B, Lubega GW, Weir W. Theileria
parva genetic diversity and haemoparasite prevalence in cattle
and wildlife in and around Lake Mburo National Park in
Uganda. Parasitol Res. 2011;108(6):1365-74.

Ozubek S, Aktas M. Molecular and parasitological survey of ovine
piroplasmosis, including the first report of Theileria annulata
(Apicomplexa: Theileridae) in sheep and goats from Turkey. J
Med Entomol. 2017;54(1):212-20.

Perera PK, Gasser RB, Firestone SM, Smith L, Roeber F, Jabbar
A. Semiquantitative multiplexed tandem PCR for detection
and differentiation of four Theileria orientalis genotypes in
cattle. J Clin Microbiol. 2015;53(1):79-87.

Phipps LP, Hernandez-Triana LM, Goharriz H, Welchman D,
Johnson N. Detection of Theileria luwenshuni in sheep from
Great Britain. Parasit VVectors. 2016;9:203.

Pipano E, Shkap V. Vaccination against tropical theileriosis.Ann
N 'Y Acad Sci. 2000;916:484-500.

Qi M, Cui Y, Song X, Zhao A, Bo J, Zheng M, Ning C, Tao D.
Common occurrence of Theileria annulata and the first report
of T. ovis in dairy cattle from Southern Xinjiang, China. Ticks
Tick Borne Dis. 2018;9(6):1446-50.

Raghvachari K, Madhava Krishna Reddy A. Acute theileriasis in
sheep in Hyderabad (India). Indian J Vet Sci. 1959;29:1-12.

Rjeibi MR, Amairia S, Rouatbi M, Ben Salem F, Mabrouk M,
Gharbi M. Molecular prevalence and genetic characterization
of piroplasms in dogs from Tunisia. Parasitology.
2016;143(12):1622-8.

Sazmand A, Joachim A. Parasitic diseases of camels in Iran
(1931-2017) - a literature review. Parasite. 2017;24:21.

Silveira JAG, de Oliveira CHS, Silvestre BT, Albernaz TT, Leite
RC, Barbosa JD, Oliveira CMC, Ribeiro MFB. Molecular
assays reveal the presence of Theileria spp. and Babesia spp.
in Asian water buffaloes (Bubalus bubalis, Linnaeus, 1758) in
the Amazon region of Brazil. Ticks Tick Borne Dis.
2016;7(5):1017-23.

page 7 of 8


http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu
http://www.merckvetmanual.com/circulatory-system/blood-parasites/theileriases
http://www.merckvetmanual.com/circulatory-system/blood-parasites/theileriases

Singh SK, Sudan V, Sachan P, Srivastava A. Salvage of Theileria
infected calves with clinical manifestation of exophthalmia. J
Parasit Dis. 2015;39(3):448-51.

Sitt T, Poole EJ, Ndambuki G, Mwaura S, Njoroge T, Omondi
GP, Mutinda M, Mathenge J, Prettejohn G, Morrison W],
Toye P. Exposure of vaccinated and naive cattle to natural
challenge from buffalo-derived Theileria parva. Int J Parasitol
Parasites Wildl. 2015;4(2):244-51.

Sivakumar T, Hayashida K, Sugimoto C, Yokoyama N. Evolution
and genetic diversity of Theileria. Infect Genet Evol.
2014;27:250-63.

Sivakumar T, Tagawa M, Yoshinari T, Ybafiez AP, Igarashi I,
Ikehara Y, Hata H, Kondo S, Matsumoto K, Inokuma H,
Yokoyama N. PCR detection of Babesia ovata from cattle
reared in Japan and clinical significance of coinfection with
Theileria orientalis. J Clin Microbiol. 2012;50(6):2111-3.

Soares HS, Marcili A, Barbieri ARM, Minervino AHH, Moreira
TR, Gennari SM, Labruna MB. Novel piroplasmid and
Hepatozoon organisms infecting the wildlife of two regions of
the Brazilian Amazon. Int J Parasitol Parasites Wildl.
2017;6(2):115-121.

Splitter EJ. Theileria mutans associated with bovine anaplasmosis
in the United States. J Am Vet Med Assoc. 1950;117:134-5.

Stockham SL, Kjemtrup AM, Conrad PA, Schmidt DA, Scott MA,
Robinson TW, Tyler JW, Johnson GC, Carson CA, Cuddihee
P. Theileriosis in a Missouri beef herd caused by Theileria
buffeli: Case report, herd investigation, ultrastructure,
phylogenetic analysis, and experimental transmission. Vet
Pathol. 2000;37:11-21.

Sudan V, Singh SK, Jaiswal AK, Parashar R, Shanker D. First
molecular evidence of the transplacental transmission of
Theileria annulata. Trop Anim Health Prod. 2015;47(6):1213-5.

Swilks E, Fell SA, Hammer JF, Sales N, Krebs GL, Jenkins C.
Transplacental transmission of Theileria orientalis occurs at a
low rate in field-affected cattle: infection in utero does not
appear to be a major cause of abortion. Parasit Vectors.
2017;10(1):227.

Taha KM, Salih DA, Ahmed BM, Enan KA, Ali AM, Elhussein
AM. First confirmed report of outbreak of malignant ovine
theileriosis among goats in Sudan. Parasitol Res.
2011;109(6):1525-7.

Taha KM, Salih DA, Ali AM, Omer RA, El Hussein AM.
Naturally occurring infections of cattle with Theileria
lestoquardi and sheep with Theileria annulata in the Sudan.
Vet Parasitol. 2013;191(1-2):143-5.

Tindih HS, Marcotty T, Naessens J, Goddeeris BM, Geysen D.
Demonstration of differences in virulence between two
Theileria parva isolates. Vet Parasitol. 2010;168(3-4):223-30.

Uilenberg G. Theileria sergenti. Vet Parasitol. 2011;175(3-4):386.

University of Missouri College of Veterinary Medicine. Theileria
parva [online]. University of Missouri; 1999. May. Available
at: http://www.missouri.edu/~vmicrorc/Protozoa/
Hemosporidians/Theileria.htm.* Accessed 3 Oct 2001.

Verma AK, Singh SK. Control and therapeutic management of
bovine tropical theileriosis in crossbred cattle. J Parasit Dis.
2016;40(1):208-10.

© 2003-2019

www.cfsph.iastate.edu ® Email: cfsph@iastate.edu

Thelleriosis

Vink WD, Lawrence K, McFadden A, Bingham P. An assessment
of the herd-level impact of the Theileria orientalis (Ikeda)
epidemic of cattle in New Zealand, 2012-2013: a mixed
methods approach. N Z Vet J. 2016;64(1):48-54.

Vinodkumar K, Shyma V, Justin DK, Ashok S, Anu JP, Mini K,
Muhammedkutty V, Sasidharan S, Chullipparambil S. Fatal
Theileria orientalis N2 genotype infection among Asian water
buffaloes (Bubalus bubalis) in a commercial dairy farm in
Kerala, India. Parasitology. 2016;143(1):69-74.

Walker JG, Klein EY, Levin SA. Disease at the wildlife-livestock
interface: acaricide use on domestic cattle does not prevent
transmission of a tick-borne pathogen with multiple hosts. Vet
Parasitol. 2014;199(3-4):206-14.

Watts JG, Playford MC, Hickey KL. Theileria orientalis: a
review. N Z Vet J. 2016;64(1):3-9.

Woolhouse ME, Thumbi SM, Jennings A, Chase-Topping M,
Callaby R, et al. Co-infections determine patterns of mortality
in a population exposed to parasite infection. Sci Adv.
2015;1(2):e1400026.

World Organization for Animal Health [OIE] . Manual of
diagnostic tests and vaccines for terrestrial animals [online].
Paris: OIE; 2018. Theileriosis.Available at:
http://www.oie.int/fileadmin/Home/eng/Health_standards/tah
m/2.04.15 THEILIERIOSIS.pdf. Accessed 2 Feb 2019.

Yaghfoori S, Mohri M, Razmi G. Experimental Theileria
lestoquardi infection in sheep: Biochemical and hematological
changes. Acta Trop. 2017;173:55-61.

Yin H, Schnittger L, Luo J, Seitzer U, Ahmed JS. Ovine
theileriosis in China: A new look at an old story. Parasitol Res.
2007;101:191-5.

Youssef SY, Yasien S, Mousa WM, Nasr SM, El-Kelesh EA,
Mahran KM, Abd-El-Rahman AH. Vector identification and
clinical, hematological, biochemical, and parasitological
characteristics of camel (Camelus dromedarius) theileriosis in
Egypt. Trop Anim Health Prod. 2015;47(4):649-56.

Zakian A, Nouri M, Barati F, Kahroba H, Jolodar A, Rashidi F.
Vertical transmission of Theileria lestoquardi in sheep. Vet
Parasitol. 2014;203(3-4):322-5.

*Link defunct

page 8 of 8


http://www.cfsph.iastate.edu/
mailto:cfsph@iastate.edu
http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/2.04.15_THEILIERIOSIS.pdf
http://www.oie.int/fileadmin/Home/eng/Health_standards/tahm/2.04.15_THEILIERIOSIS.pdf

	Theileriosis in Cattle and Small Ruminants
	Importance
	Etiology
	Cattle
	Small ruminants

	Species Affected
	Zoonotic potential

	Geographic Distribution
	Transmission
	Disinfection
	Incubation Period
	Clinical Signs
	Cattle and water buffalo
	Sheep and goats
	Other species

	Post Mortem Lesions   Click to view images
	Diagnostic Tests
	Treatment
	Control
	Disease reporting
	Prevention

	Morbidity and Mortality

	Internet Resources
	Acknowledgements
	References

