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Morphology,epidemiology,pathogenesis,clinical signs,diagnosisand

controlmeasuresof protozoanparasitesbelongingto thefamilies: Theileriidae



Phylum Apicomplexa

Class   Sporozoa

Order  Piroplasmida

Family  Babesidae

Genus  Theileria



Species Vector Disease Host Distributions

Theileriaannulata Hyalomma

anatolicum

anatolicum

Bovine Tropical Theileriosis or

Mediterranean Coast Fever

(MCF)

Buffaloes& Cattle Mediterranean

basin and pars of

Asia

Theileriaparva R. appendiculatus East Coast Fever (ECF), Classic

disease, Bovine theileriosis

(January disease) (Turning

sickness)

Buffaloes& Cattle Central, East and

SouthernAfrica

Theileriamutants R. evertsi Benign bovine theileriosis,

(Turningsickness)

Buffaloes& Cattle Africa, Asia,

Australia Russia &

USA

Theilerialawrenci R. appendiculatus Corridordisease Buffaloes& Cattle East & central

Africa

Theilerialestoquardi

(formerly Theileriahirci)

Hyalomma

anatolicum

anatolicum

Malignant ovine / caprine

theileriosis

(Small ruminants theileriosis)

Sheep& Goat Northern and East

Africa, and middle

Asia

Theileriaovis R. bursa&

Haemophysalisspp.

Ovinetheileriosis Sheep& Goat USSR& India

Theileriaequi Hyalomma spp.,

Rhipicephalusspp

Equinebiliary fever Horses, donkeys,

giraffes

T. bicornis R.evertsievertsi Black, white and

Indianrhinoceros

T. buffelis Haemophysalisspp. Benigntheileriosis Buffaloes

Theileriacamelensis Hyalomma

dromederii

Camel SomaliaEgypt

T. orientalis Haemophysalisspp. Beingtheileriosis cattle cosmopolitan



1. Transovarialor transovarian transmission
× Transmission of parasites from parent to offspring 

via the ovaries.
× E.g. one host ticks (Babesiainfection only)

2. Transstadial transmission
× Transmission of the parasites from one stage to 

next stage (through the molt to the next stage(s) 
or stadium) 

× E.g. three host ticks (Babesia& Theileria
infection)



1. Sexual multiplication (Definitive Host)- invertebrate animals (Ticks)

2. Asexual multiplication (Intermediated Host) Vertebrates animals



Ticks having sporozoites feed on vertebrate host for 2- 4 days 

Sporozoites in salivary glands of ticks will mature and become infective

Sporozoites ingested into vertebrate host 

Sporozoites enter into lymphocytes and develops into schizonts in the lymph node

(In case of T. parva)

In T. annulatainfection, they  invade macrophages or monocytesto form schizont rather 

than lymphocytes 

Causing lymphocytolysis which leads to immunosuppression, pulmonary edema and may 

be anemia

Infected lymphocytes transformed into lymphoblasts which continue to divide having 

schizonts 

Eventually infected lymphoblasts are disseminated throughout the lymphoid system and non 

lymphoid organs

1. Schizogony 

Life cycle of Theileria





There are two typesof schizonts

× Macroschizont: Lymphocyteswith large schizonts,commonly known as Koch's blue

bodies, appeara few daysafter onsetof symptoms. One with large chromatingranules

gives(8-16macromerozoites).

× Microschizont: Later, lymphocytesinfectedwith microschizontsappear. One with small

chromatingranulesgives (50-120 Micromerozoites) and they infect to RBCs (Sexually

differentiated)

× Infectionof RBCsis importantfor transmissionandinfectionof lymphocytesis important

for pathology. Damagemainly by schizonts



Later some schizonts differentiate into merozoites

They are released  from lymphoblasts  and invade erythrocytes 

In erythrocytes  they are referred  as Piroplasms 

Merozoites develop into trophozoites which further asexually divide into merozoites

Merozoites are then released by rupture of the host red blood cells and invade healthy 

erythrocytes

Sexual multiplication of the parasite starts by gametocytes appearing in the host red blood 

cells

During blood uptake by ticks, gametocytes develop into gametes that mature in the tick 

midgut lumen 

Insidethese,thezygoteundergoesa meioticdivision andresultsin the formationof kinetes

(Vermicules/ookinetes),which arereleasedto thehaemolymph.

2. Merogony

3. Gamogony



The kinetesof Theileria species directly invade salivary glands (primary kinetes) but kinetes

of Babesiaparasites are subjected to two series of asexual multiplication in various tick 

tissues and subsequent secondary kinetesinvade the tick salivary glands

Sporogony starts after kineteinvasion of tick salivary glands (type III acinus), which form 

the sporont, a polymorphous syncytium

The sporontlater evolves into a multinucleated meshwork referred as a sporoblast, which is 

dormant during tick ecdysis

Maturation of the parasite sporoblast starts after tick attachment to the host and results in 

sporozoites being released into tick saliva

4. Sporogony





×Within hostleukocytestheparasiteinducesleukocytecellulardivision,which expandsthe

parasitizedcell population.

× Infectedcells disseminatethroughoutthe lymphoid systemvia the lymphatic and blood

vessels.

× Theinfectedleukocytemayblockcapillaries,causingtissueischemia.

× This is followed later by necrosisof infected lymphoblastsinduced by cytotoxic T-

lymphocytes. Theseverelymphocytolysisoftenleadsto immunosuppression.

× Laterin infectionsomeschizontscauseleukocytelysis andreleaseof merozoites.

× Merozoitestheninvadeandparasitizeerythrocytes,causinghemolyticanemia.



× The East Coast fever (T. parva infection) is characterized by a generalized

lymphadenopathydue to lymphocyte infection. Hyperplastic,hemorrhagic,edematous,

andnecroticlymph nodeshavebeenobservedin acutecasesof theinfection.

× In addition, interlobular emphysemaand severe pulmonary edema have also been

reported. Lymphoid cellular infiltrations appearin the liver andkidney andhemorrhages

andulceration may be seenthroughout the gastrointestinal tract.

×óThetropicaltheileriosisô(T. annulatainfection) is characterizedby macrophageinfection

that causesthe releaseof cytokines(TNFŬ),anemia,andthe presenceof macroschizonts

in infectedmacrophage-typecells.



× Swellingof thedraininglymph node,usuallytheparotid

× Fever40ï41o C, maintaineduntil deathor recovery

× Nasaldischarge, Lacrimation

× Swellingof theeyelidsandears

× Anemia,Jaundice,Anorexia,Heartbeatrapid,dyspnea,diarrhea

Clinical symptoms



× Poor condition and severe lymphadenopathy in heifer

Enlargement of superficial lymph nodes



Lacrimation Rear case Corneal opacity

DiarrhoeaNasal Discharge 



üTurning sickness: an aberrant form of theileriosis in which

parasitizedlymphocytescauseemboli andhemorrhagicinfarcts in

centralnervoustissue.

üOccasional cases of brain involvement occur and are

characterizedby circling, hence 'turning sickness' or cerebral

theileriosis due to the presenceof schizont in the cerebral

capillaries

üTheileriaparva

üTheileriamutans

üAnimal make CIRCLING MOVEMENT and ABDUCTION 

OF HINDLIMB



× Lymphocytesproliferate heavily invading multiple organs causing

diseasesimilar to a lymphoma(cancerof lymphocytes)

× Splenicenlargement.

× Severepulmonaryemphysemaandedemaalongwith hydrothoraxand

hydropericardium.

× Generalizedlymphoidhyperplasia.

× Small lymphoid nodules(theso-calledpseudo-infarcts)arepresentin

liver, kidney,andalimentarytrack.

× The carcassis emaciatedandhemorrhagesareevidentin a varietyof

tissuesand organs. Death is in most casesdue to infiltration of the

lung resultingin lung edema(the abnormalbuild up of fluid within

thelung)

Post mortem lesion 



Multiple pale foci on the cortical

surfaceof the kidney are lymphoid

infiltrates.

The Lymph node is enlarged and diffusely 

pale, and contains numerous petechiae.

Pulmonary emphysema and edema



Kidney, There are multiple

petechiae on the surface of the

cortex. The lymph node near the

hilus is markedlyenlarged

Hydro pericardium Abdominal ulcers due to 

transformed lymphocytes



PUNCHED OUT NECROTIC ULCER IN ABOMASUM



History

Presence of Ticks, Seasonal occurrence

Clinical Findings

Lymph node swelling, anaemia , icterus

Post-mortem findings

Punched necrotic ulcer in Abomasum

Blood smearexam

Presence of Piroplasm stage in Blood smear some time KBB( Common in T. parva) 

T. parva schizonts in Lymphoblasts & T. annulata schizont in 

macrophages/monocytes

Lymph node biopsy

lymph nodes,spleenandliver biopsypresenceof KOCH BLUE BODIES

Diagnosis



Theileria Piroplasmosis

Lymphoblasts containing 

Theileria parasites




