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Phylum Apicomplexa
Class Sporozoa
Order Piroplasmida
Family Babesidae
Genus Thelleria



Species Vector Disease Host Distributions
Theileriaannulata Hyalomma Bovine Tropical Theileriosis or|Buffaloes& Cattle |Mediterranean
anatolicum Mediterranean Coast Fevel basin and pars of
anatolicum (MCF) Asia
Theileriaparva R appendiculatus |East Coast Fever (ECF) Classi(Buffaloes& Cattle |Central, East and
disease, Bovine theileriosis SouthernAfrica
(January diseas¢@  (Turning
sickness)
Theileriamutants R evertsi Benign bovine theileriosis|Buffaloes& Cattle |Africa, Asia
(Turningsickness) Australia Russia &
USA
Theilerialawrenci R appendiculatus |Corridordisease Buffaloes& Cattle |[East &  central
Africa
Theilerialestoquardi Hyalomma Malignant ovine [/ caprine Sheep& Goat Northern and East
(formerly Theileriahirci) |anatolicum theileriosis Africa, and middle
anatolicum (Small ruminants theileriosis) Asia
Theileriaovis R bursa& Ovinetheileriosis Sheep& Goat USSR India
Haemophysalispp
Thelleriaequi Hyalomma spp, | Equinebiliary fever Horses, donkeys
Rhipicephaluspp giraffes
T. bicornis Revertsievertsi Black, white and
Indianrhinoceros
T. buffelis Haemophysalispp | Benigntheileriosis Buffaloes
Theileriacamelensis Hyalomma Camel SomaliaEgypt
dromederi
T. orientalis Haemophysalispp |Beingtheileriosis cattle cosmopolitan
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1. Sexual multiplication (Definitive Hogt)vertebrate animals (Ticks)

2. Asexual multiplication (Intermediated Host) Vertebrates animals
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Life cycle oflheileria

1. Schizogony
Ticks having sporozoites feed on vertebrate hostfdrdays

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 noc
(In case ofl. parvg
l
In T. annulatainfection, they invadenacrophages or monocyte$o form schizont rather
than lymphocytes

|

Causing lymphocytolysis which leads to immunosuppression, pulmonary edema an
be anemia

}

Infected lymphocytes transformed into lymphoblasts which continue to divide havil
schizonts
|
Eventually infected lymphoblasts are disseminated throughout the lymphoid system &
lymphoid organs
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There are two typesof schizonts

X Macroschizont Lymphocyteswith large schizonts,commonly known as Koch's blue
bodies appeara few days after onsetof symptoms One with large chromatingranules
gives(8-16 macromerozoitgs

x Microschizont: Later, lymphocytesinfectedwith microschizontsappear One with small
chromatingranulesgives (50-120 Micromerozoite$y and they infect to RBCs (Sexually
differentiated)

x Infection of RBCsis importantfor transmissiorandinfection of lymphocytess important

for pathology Damagemainly by schizonts



2. Merogony

Later some schizonts differentiate into merozoites

|

They are released from lymphoblasts and invade erytta®c
In erythrocytes they are referred Risoplasms
|

Merozoites develop into trophozoites which further asexually divide into merozoite:

Merozoites are then released by rupttre of the host red blood cells and invade hea

erythrocytes
Sexual multiplication of the parasite starts by gametocytes appearing in the host red
cells
3. Gamogony |

During blood uptake by ticks, gametocytes develop into gametes that mature in the
midgut lumen
l
Insidethese the zygoteundergoes meiotic division andresultsin the formationof kinetes
(Vermicules/ookinetes)which arereleasedo the haemolymph



Thekinetesof Theileriaspecies directly invade salivary glands (primaneteg butkinetes
of Babesigparasites are subjected to two series of asexual multiplication in various tic
tissues and subsequent secondargtesinvade the tick salivary glands
4. Sporogony |
Sporogony starts aftéineteinvasion of tick salivary glands (type Il acinus), which form
thesporont a polymorphous syncytium
|
Thesporontlater evolves into a multinucleated meshwork referred as a sporoblast, whic
dormant during tick ecdysis
|
Maturation of the parasite sporoblast starts after tick attachment to the host and result

sporozoites being released into tick saliva



MEROGONY: host bloodstream GAMOGONY: tick mid[m
sporozoites
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SPOROGONY: tick salivary glands




Pathogenesis

Within hostleukocyteghe parasitanducedeukocytecellulardivision, which expandghe
parasitizectell population

Infected cells disseminateéhroughoutthe lymphoid systemvia the lymphatic and blood
vessels

Theinfectedleukocytemay block capillaries,causingtissueischemia

This is followed later by necrosisof infected lymphoblastsinduced by cytotoxic T-
lymphocytes The severdymphocytolysisoftenleadsto immunosuppression

Laterin infectionsomeschizontscausdeukocytelysis andreleaseof merozoites

Merozoitegheninvadeandparasitizeerythrocytescausinghemolyticanemia



x The East Coast fever (T. parva infection) is characterizedby a generalized
lymphadenopathydue to lymphocyte infection Hyperplastic,hemorrhagic,edematous,
andnecroticlymph nodeshavebeenobservedn acutecase®f theinfection

X In addition, interlobular emphysemaand severe pulmonary edemahave also been
reported Lymphoid cellular infiltrations appearn the liver andkidney and hemorrhages
andulceration may be seenthroughout the gastrointestinal tract

x 0T rapicalt h e i | @.ramnolaainfedion)is characterizedy macrophagenfection
that causeghe releaseof cytokines( T N Fdodmja,andthe presenceof macroschizonts

in infectedmacrophageaype cells



Clinical symptoms
Swellingof thedraininglymph node,usuallythe parotid

Feverd01 41°C, maintaineduntil deathor recovery
Nasaldischarge Lacrimation
Swellingof theeyelidsandears

Anemia,JaundiceAnorexia,Heartbeatrapid,dyspneadiarrhea

22




x Poor condition and severe lymphadenopathy in heifer




Nasal Discharge



U Turning sickness an aberrantform of theileriosis in which
parasitizedymphocytescauseemboli and hemorrhagianfarctsin
centralnervoustissue

U Occasional cases of Dbrain involvement occur and are
characterizedby circling, hence 'turning sickness or cerebral
theileriosis due to the presenceof schizont in the cerebral
capillaries

U Theileriaparva
U Theileriamutans

U Animal makeCIRCLING MOVEMENT andABDUCTION
OF HINDLIMB



Post mortem lesion

Lymphocytes proliferate heavily invading multiple organs causing
diseaseimilarto alymphoma(cancerof lymphocytes)

Splenicenlargement

Severgoulmonaryemphysemandedemaalongwith hydrothoraxand
hydropericardium

Generalizedymphoid hyperplasia

Smalllymphoid nodules(the so-called pseudeinfarcts) are presentn
liver, kidney,andalimentarytrack

The carcasss emaciatecandhemorrhagesre evidentin a variety of
tissuesand organs Deathis in most casesdue to infiltration of the
lung resultingin lung edema(the abnormalbuild up of fluid within
thelung)



The Lymph node is enlarged and diffusely
pale, and contaifnsunumerous petechiae.

Pu‘mo "ary emphyse

Multiple pale foci on the cortical
surfaceof the kidney are lymphoid

infiltrates




Kidney, There are multiple

B petechiae on the surface of the
cortex The lymph node near the
hilusis markedlyenlarged




PUNCHED OUT NECROTIC ULCER IN ABOMASUM




Diagnosis

History
Presence of Tick§easonal occurrence

Clinical Findings
Lymph node swelling, anaemia , icterus

Postmortem findings
Punched necrotic ulcer in Abomasum

Blood smearexam

Presence of Piroplasm stage in Blood smear some time KBB( Comnioparvg
T. parvaschizonts in Lymphoblasts & annulataschizont in
macrophages/monocytes

Lymph node biopsy
lymph nodes spleenandliver biopsypresencef KOCH BLUE BODIES
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Tlile'ilaﬁtaﬁtop‘»asmasis

Lymphoblasts containing
Theileria parasites






