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One hundred cattle-calves, out of which 37 cross bred and 63 indigenous,
were screened for Theileria annulata infection during October-2015 to
September-2016 brought to Teaching Veterinary Clinical Complex, College
of Veterinary and Animal Science, Bikaner. Blood samples were collected
in ethylene diamine tetra acetic acid (EDTA @1mg/ml) vacutainers from
all the suspected cattle-calves for genomic DNA isolation and subjected for
confirmatory diagnosis by nested polymerase chain reaction (nPCR). By
nPCR, 19 cross bred and 22 indigenous cattle-calves were found positive
for Theileria annulata infection. Thus, the prevalence of Theileria annulata
infection in cross bred and indigenous cattle-calves was 51.35% (19/37)
and 34.92% (22/63), respectively.

Introduction

Tropical theileriosis, also known as
Mediterranean coast fever, is an extremely
fatal and debilitating tick-transmitted disease
infecting cattle (Santos et al., 2013). This
hemoparasitic infection is caused by Theileria
annulata and is responsible for substantial
production losses (Gharbi et al., 2011). About
250 million cattle are at risk to Tropical
theileriosis worldwide (Erdemir et al., 2012).
This intracellular infection inflicts economic
burden on cattle breeders in terms of mortality

and morbidity as well as expenses spent on
prophylactic measures against disease and
treatment (Durrani et al., 2008). Theileria
annulata was described in Transcaucasian
cattle in 1904 and was first named Piroplasma
annulatum. It was reclassified as T. annulata
after identification of schizont stage in its
lifecycle (Weir, 2006).

Theileria parasites enter the bovine host
during tick feeding as sporozoites, which
rapidly invade mononuclear leukocytes. Here,
they mature into macroschizonts and induce
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proliferation of the host cell. Macroschizonts
develop further into microschizonts and
ultimately into merozoites, which are released
from the leukocyte. The merozoites invade
erythrocytes and develop into piroplasms.
Tropical theileriosis is a lymphoproliferative
disease in its early phases and is accompanied
by enlargement of Ilymph nodes. On
development of pyrexia, a lymphodestructive
phase which is associated with a pronounced
leukopenia is initiated. The disease is further
characterized by a marked anemia (Tait and
Hall, 1990).

T. annulata infection is characterized by high
fever, weakness, weight loss, inappropriate
appetite, conjunctival petechia, enlarged
lymph nodes and anaemia. Lateral
recumbency, diarrhea and dysentery are also
associated with later stages of infection
(Radostits et al., 2007). Bos indicus (Zebu
cattle) is naturally more resistant to tick
infestation as compared to Bos taurus. This
tick resistance in Zebu cattle may be due to
presence of significantly higher serum
complement level in their blood as compared
to cross-bred cattle (Wambura et al., 1998).

The ability of indigenous cattle to resist
tropical theileriosis, coupled with the fact that
cell line vaccination is successful in protecting
otherwise susceptible stock, demonstrates that
the bovine immune system is capable of
mounting an effective response to both initial
and subsequent infection. These results
suggest that resistant breeds of cattle may
possess a degree of innate immunity, while
vaccinated exotic stock rely on an acquired
response following either vaccination or
primary challenge. However, evidence to date
indicates that the innate and adaptive bovine
immune responses act against both primary
and secondary challenge. This contrasts with
the situation in T. parva, where immunity is
afforded principally by the adaptive response
of cytotoxic T-cells (Weir, 2006).

Young calves below two months of age were
found to be most susceptible to the disease.
Cases mainly occurred between the months of
March to October every year, coinciding with
the period of high activity of the vector ticks
(Beniwal et al., 1997). Lower prevalence and
milder form of theileriosis in indigenous as
compared to cross-bred cattle was believed to
be associated with the lower acute phase
protein  (APP) responses controlled by
macrophage cytokines in these animals. There
was prolonged elevation of the pro-
inflammatory cytokine dependent APP, ;-
glycoprotein (AGP) in exotic and cross-bred
cattle, which in contrast was only slightly
elevated in the indigenous breed (Glass and
Coussens, 2005).

Materials and Methods

One hundred cattle-calves, out of which 37
cross bred and 63 indigenous, were screened
for Theileria annulata infection during
October-2015 to September-2016 brought to
Teaching Veterinary Clinical Complex,
College of Veterinary and Animal Science,
Bikaner. Blood samples were collected in
ethylene diamine tetra acetic acid (EDTA
@1mg/ml) vacutainers from all the suspected
cattle-calves for genomic DNA isolation.
Genomic DNA were isolated using QlAamp®
DNA blood mini kit (QIAGEN, GmbH,
Germany) as per Procedure. Aliquots of
extracted DNA were kept at -20°C and
subjected for confirmatory diagnosis by nested
polymerase chain reaction (nPCR).

Results and Discussion

In the present study, prevalence of Theileria
annulata infection was higher in cross-bred
cattle-calves (51.35 per cent) as compared to
indigenous breeds (34.92 per cent). Similar
findings were also reported by Beniwal et al.,
(1997); Glass and Coussens (2005) and Tuli et
al., (2015).
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Table.1 Breed related prevalence of Theileria annulata infection in cattle-calves

Breed No. of calves examined | No. of osmve calves Prevalence (%

37
Indigenous | 63

51.35
22 34.92

Fig.1 Bar diagram showing breed related prevalence of
Theileria annulata infection in cattle-calves

60

51.35%

40 -

Prevalence (%)

20 -

Crossbred

34.92%

Indigenous
Breed

Low prevalence of disease in indigenous as
compared to exotic and cross-bred cattle
could be due to low acute phase protein
(APP) responses controlled by macrophage
cytokines in these animals. There is prolonged
elevation of the pro-inflammatory cytokine
dependent APP, as-glycoprotein (AGP) in
exotic and cross-bred cattle, which in contrast
is only slightly elevated in the indigenous
breed (Glass and Coussens, 2005). Raised
levels of ay-glycoprotein are associated with
chronic inflammatory conditions (Horadagoda
et al., 1999) and thus indicative of high
systemic  levels of  pro-inflammatory
cytokines in the susceptible breeds. It is
believed that APP responses are induced by
pro-inflammatory cytokines such as IL-1, IL-
6 and TNFa (Gabay and Kushner, 1999).
Thus it seems likely that Theileria annulata

infection will lead to their production.
Prevalence is also influenced by cattle breed
as cattle usually differ in tick resistance and
innate susceptibility to infection (Muhammad
et al., 2008). Bos indicus (Zebu cattle) is
naturally more resistant to tick infestation as
compared to Bos taurus/cross-bred cattle.
This may be due to presence of significantly
higher complement level in their blood as
compared to cross-bred cattle (Wambura et
al., 1998). Breed wise prevalence of Theileria
annulata infection in cattle-calves is
presented in Table land Figure 1.
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