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ABSTRACT

Theileriosis is an intracellular parasitic disease in tropical and subtropical countries and acts as a
potential killer causing major constraint on animal’s productions leading to high morbidities and even
mortalities. This review presents the actual status of Bovine Theileriosis (BTH) and their associated risk
factors in Pakistan, China, India, Iran, and Bangladesh. Within this review also ascertains the correlation of
BTH with tick abundance, seasonality, and cattle susceptibility. To identify the related papers from
different internet databases including Google Scholar, Science Hub, PubMed, Science Direct and Scientific
Information database were appraised for articles published during last decade. The research data collected
from 5 Asian countries indicate highly variable prevalence of BTH ranging from 2.69-39%. Based on
critical analysis of current data (2000-2019) of 5 Asian countries, the highest prevalence rate of BTH was
recorded in China (39%) followed in order by Iran (33%), India (31.7%), Pakistan (21.2%) and
Bangladesh (2.69%). The difference can be attributed to the ecological and graphical factors and may be
different in housing systems. Main vector involves in the transmission of Theileriosis was Hyalomma
(80%). June through September was the most favorable months for Theileriosis in all the Asian countries'
understudies. Exotic cattle were observed more prone to BTH than local breeds. As far as diagnostic
techniques were concerned, understudies data showed that in Asian countries the most adopted method for
the diagnosis BTH was the conventional method (41%) after this, polymerase chain reaction (PCR) (21%)
and serological mixed techniques (23%) were used. Our results suggested updates and highlight the
imperative information on the true burden of BTH in some Asian countries.
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INTRODUCTION

Globally, dairy animals have been facing a lot of infectious threats (Haque et al. 2018; Pervez et al. 2018) and
Bovine Theileriosis (BTH) is considered as the most significant one among parasitic diseases (Jenkins 2018). They
are of great economic impact on livestock affecting 80% of the world cattle population and cause economic losses
due to high morbidity and mortality (Kasozi et al. 2014). Genus Theileria is distinguished due to its unique
organelles called apical complex (Liu et al. 2016; Storey et al. 2018). About 250 million cattle are at risk to tropical
Theileriosis worldwide (Erdemir et al. 2012). Among other Theileria species, Theileria parva and Theileria
annulata are the most pathogenic (Kohli et al. 2016). Season or environment condition has been found as one of the
important risk factor that affects the prevalence of this parasite. Being located in the sub-tropical zone, a major part
of the Asian countries including Pakistan, China, India, Iran, and Bangladesh has favorable environmental
conditions for tick infestations. This situation coupled with a lack of proper management practices leads to heavy
economic losses (Ayadi et al. 2016; Kerario et al. 2018; Elsheikha et al. 2019). Against this backdrop, an attempt is
made to review the current picture of the prevalence of BTH in different parts of Pakistan, China, India, Iran, and
Bangladesh. This review also intended to compare the best diagnostic techniques (microscopy, polymerase chain
reaction (PCR) and loop-mediated isothermal amplification (LAMP). Current status of BTH principal pathogens,
principal hosts, principal vectors, and distribution in Asian countries is also provided (Table 1).

1. Epidemiology

The most studied Theileriosis in Pakistan is the Bovine Theileriosis. To date 28% of studies for Pakistan and
71% of International studies of China, India, Iran, and Bangladesh were reported about the prevalence of
Theileriosis. Most studies of Theileria were conducted in cattle than in buffaloes. These studies were carried out
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mainly on sub-clinical infected animals located either on public livestock research centers, or on private dairy farms
in the approachable range of veterinary institutes (Colleges, hospitals or Research institutions). Convenient methods
for collection of blood samples were used in all of these studies (Tables 2 to 6).

Although epidemiological studies provide some insights, the interpretation from various investigations but all
studies do not consider the all other factors which play important role for increasing the prevalence of tick-borne
diseases like seasons, structure of bovine populations, methods for diagnostic techniques, sampling strategies. In
this review most of the studies were conducted to determine the prevalence of Theileriosis regarding season, sex,
age and methods used for diagnosis of the BTH. In Pakistan, the highest prevalence (96.5%) was recorded in June
and the lowest in September (5.14%) while in China, the highest prevalence (67.5%) was recorded in August and
lowest in April (Table 7).

Table I: Bovine Theileriosis: Principal pathogens, principal hosts (cattle and Asian buffalo), principal vectors, and distribution and potential
vectors in Asia

Theileria Hyalomma detritum = Southern Europe, Middle East, H. anatolicum anatolicum Durrani et al. (2008)
Annulata detritum, North Africa, Sudan, Central Asia, H. dromedarii, Darghout et al. (2010)
H. anatolicum and Indian subcontinent H. marginatum marginatum
H. dromedarii
H. lusitanicum
T. parva Rhipicephalus Eastern, central and southern part of = N/A Durrani et al. (2008)
appendiculatus Africa
R. zambeziensis.
T. mutans Amblyomma spp. Sub-Saharan Africa N/A Figueroa et al. (2010)
Jabbar et al. (2015)
T. orientalis Haemaphysalis longicornis Cosmopolitan N/A Sajid et al. (2008)
T. velifera Amblyomma spp. Sub-Saharan Africa N/A Chaisi et al. (2013)

Table 2: List of key studies of Bovine Theileriosis in Pakistan

Host Location Study population Detection Sampling Positive animals (%) References
and sampling method period Cattle Buffalo
design
Cattle (Red Sindhi, Faisalabad Suspected animals  Blood smear Apr-July 9.2 N/A Saleem et al.
Dhani and cross from local areas (BS) (2014)
breeds)
Cattle (Bos  Peshawar Research institute  Blood smear “June 69.23 27.27 Rashid et al.
indicus) Parasitological PCR (2018a)
Buffalo  (Babulus, Laboratory (Polymerase
bubalis) chain reaction)
Holstein Friesian Rajanpur Private  Commercial Blood Smear, June 2015 41.5 N/A Rashid et al.
dairy farm PCR (2018b)
Cattle (local ~ Chakwal, Private dairy farm local PCR and N/A 7.66 N/A Hassan et al.
breed) Faisalabad, recombinant (2018)
Jhang PCR
Cattle (local  Kohat, Private dairy farm local = Blood smear Nov-Feb BS 5.3 N/A Khattak et al.
breed) Peshawar 2011 PCR 34 (2012)
Cattle (exotic,  Sargodha, Private farms local Blood smear Sep-Aug 5.14 N/A Atif et al.
local) Rawalpindi, (2012)
Khushaab
Cattle (exotic, Sargodha Private farms local Blood smear Aug 2008 B.S N/A Atif et al.
local) July 2009 6.7 (2012)
Mixed
26
Buffalo cattle  Vehari Private farms local Blood smear, N/A BS 3 N/A Shahnawaz et
(local) Muzaffargarh PCR PCR 19 al.
Bahawalnaga (2011)
rMultan
Bakhar,
Layyah
Jersey and  Sahiwal Private farms local Blood smear Sep 2009 383 N/A Qayyum et al.
Holstein Friesian (2010)
Friesian cattle Kasur Private farms local Blood smear, N/A BS 14 N/A Durrani et al.
PCR PCR36 (2008)
Buffalo Lahore Suspected from  Blood Smear Sep 2003 17.5 N/A Durrani et al.
private farms (2006)
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Table 3: List of key studies of Bovine Theileriosis in cattle in different areas of China

T ERRR I T

Qingyuan Moaming
(Guangdong China

Province)

Changehun, Jilin (Jilin China
Province)

Yanan (Shanxi China Province)
Linxia, Zhangye (Gansu China
province)

Lhasa (Tibet China province)

Fuling, ~Tongnan, Khaizou,
Rongchang, (Sichuan China
province)

Jiangjin, Wanzhou (Chonggqing
China province)
Qianjiang (Hubai
province)

China

Changshou
(Hunan China province)

Randomly selected

Randomly selected

Randomly selected

Randomly selected

Randomly selected
Randomly selected

Randomly selected

Randomly selected
from apparently
healthy animals
Randomly selected

Smear Aug 2016
method,

PCR, ELISA

Smear 2016
method,

PCR, ELISA

Smear 2016
method,

PCR, ELISA

Smear 2016
method,

PCR, ELISA

ELISA 2016

PCR April 2017
ELISA 2016

PCR April 2017
PCR April 2017

Table 4: List of key studies of Bovine Theileriosis in different areas of India

Host Location
Cattle District
(Crossbred) Guijrat India
and Buffalo
Cattle Odisha
state India
Cattle Banglore
(Crossbred) north India
Cattle Rajastan
(Crossbred and | India
Indigenous
cattle)
Cattle Telangana
(Crossbred) state of
and Buffalo India
Cattle Patna Bihar
(Crossbred and = state India
Indigenous)
Cattle and Karnatka
Buffalo state India
Cattle Uttarkhand
(Crossbred) India
Cattle Maharashtr
(crossbred and a state
native) and India
Buffalo
Cattle Mizoram
State India
(4 different
districts)

Study population
and sampling design

Samples from various
Veterinary sub centres

Samples collected from
Veterinary institutes

Sample collected from
diseases animals
Sample from clinically
suspected cattle

collected
mobile

Samples
under
veterinary clinics
Randomly selected

Randomly selected

Randomly selected
form apparently
healthy animals

Randomly selected

Randomly selected

Detection Sampling
method period
Blood smear March 2010
method

Giemsa’s March 2012-
staining Feb 2015
method and

PCR

Blood smear July-Oct.
method 2009
Giemsa’s Apr  2005-
staining March 2014
method,

Giemsa’s Sep-Dec
staining 2017
method

Giemsa’s May 2015-
staining Apr 2016
method

Giemsa’s Apr  2012-
staining March 2013
method

Giemsa July and Oct.
staining, PCR = 2012

PCR March 2017
Giemsa’s Apr  2017-
staining March 2018
method
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67.3

47.8

43.5

333
27

26.3

Positive animals (%)

Cattle
82.94

74

71

42.28

38.80

31.05

28.8

27

15.8

10.75

N/A

N/A

N/A

N/A
N/A

N/A

N/A

N/A

Buffalo
84.29

N/A

N/A

N/A

N/A

12.9

N/A

8.7

N/A

Zhao et al. (2017)

Zhao et al. (2017)

Zhao et al. (2017)

Zhou etal. (2019)

Zhou etal. (2019)
Zhou etal. (2019)

Zhou etal. (2019)

Zhou etal. (2019)

Zhou etal. (2019)

References

Vahora et al. (2012)

Acharya et al.
(2017)

Ananda et al. (2009)

Bhatnagar et al.

(2015)

Kumar et al. (2018)

Kala et al. (2018)

Ananda et al. (2016)

Afifi et al. (2014)

Kolte et al. (2017)

Gosh et al. (2018)
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Ahvaz Animals selected from | Giemsa’s staining | staining | June- Sep Jalall ' Jalali et al. (2016) |

(Khouzestan veterinary hospitals method and PCR 2014

Province Iran)
Cattle Sistan Randomly selected Giemsa’s staining | Jan 2013 46.8 N/A Majidiani et al.
(Holstein (Province method and PCR (2016)
Friesian  and | Iran)
Sistani)
Cattle Dehgolan Iran | Randomly selected from | Giemsa’s staining | 2012-2016 27.68 N/A Hasheminasan et

different villages method al. (2018)
Cattle (Local | Tabriz Iran Randomly selected Indirect June 2009 22 N/A Farhang et al
breed) Immunoflorescent (2017)
Assay

Cattle (Local | Ardabil Randomly selected Giemsa’s  staining | June-Sep 15.94 N/A Yamchi et al.
breed) (Azarbaijan method and PCR 2013 (2016)

Province Iran)

Table 6: List of key studies of Bovine Theileriosis in different areas of Bangladesh

Host Location Study Detection Sampling Positive animals (%) References
opulation and method eriod
:ar'r:pling design P Cattle Buffalo
Cattle  (Local Mimensing Randomly selected Reverse line 2018 55.2 N/A Roy etal. (2018)
breed) District from different  hybridization
Bangladesh Divisions assay
Cattle (Holstein = Rajshahi Randomly selected = ELISA Nov 2012- 34 N/A Ali etal. (2016)
Friesian, District from different Dec 2014
crossbred, local = Bangladesh Areas
breed)
Cattle Sirajgang Field diseases = Giemsa’s December 5.82 N/A Al Mahmud et al
(Crossbred and = District Investigation staining 2013-2014 (2015)
local) Bangladesh Laboratory method
Cattle  (Local = Dinajpur Sadar Upzila Giemsa’s Mar 2016- 0.29 N/A Mohammad et al.
breed) District veterinary staining Feb 2017 (2017)
Bangladesh hospitals method

In India, the highest prevalence rate was recorded in March (83.36%) and the lowest in April (10.75%). In Iran,
the highest prevalence rate was recorded in June (86%) and the lowest in June-September (15.94%). In Bangladesh,
the highest prevalence rate was recorded in June (55.2%) and the lowest in Feb-March (0.29%) Figure 1. Overall
June through September was the most favorable month for BTH in all the Asian countries' understudies. In
Pakistan, overall, four seasons e.g. autumn (Sept-Oct), summer (May-Aug), winter (Nov-Feb) and spring (Mar-Apr)
in Pakistan (Atif et al. 2012) are observed. In China, climates conditions tend to be subtropical with annual
temperature of 16-18°C with monsoon/humid climate in Chongqing municipality and August is the second warmest
month of the year in Qingyuan China (Zhou et al. 2019). India and Iran have most favorable weather for tick
activity during monsoon season (June-Sep) as compared to winter and summer. Iran has four complete seasons as
compared to other Asian countries (Ananda et al. 2016; Jalali et al. 2016). Bangladesh is hot and humid with
conducive climatic conditions except winter, which is a favorable season for tick activity (Al Mahmud et al. 2015).
The above-mentioned information regarding to BTH-Season wise prevalence in descending orders for different
Areas of Pakistan, China, India, Iran, and Bangladesh is summarized in Table 7.

Comparatively, more studies of BTH were conducted in cattle (76.92%) than in buffaloes (23.07%). These
studies were carried out mainly on sub-clinical infected animals located either on public livestock research centers
or on private dairy farms in the approachable range of veterinary institutes (Colleges, hospitals or research
institutions). Convenient methods for the collection of blood samples were used in all of these studies. The high
prevalence rate was detected by using the molecular technique (Polymerase Chain Reaction) than the conventional
methods (Staining and serological methods). Many risk factors were identified related to tropical Theileriosis in
bovines in Pakistan. There was more susceptibility among the young calves of crossbred cattle. The onset of the
clinical disease stared from February, reached its peak in June and abruptly diminished in December through
January. The disease was more prevalent in June due to high tick activity (Muhammad et al. 1999; Vahora et al.
2012). Most of the studies were dedicated to determining the prevalence of Theileriosis regarding season, sex, age
of the animal. Time to time updates in the evaluation of the efficiency of the control measure of Theileriosis is
essential for resource-limited farmers across the world.
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Table 7: Bovine Theileriosis: Season wise prevalence in descending orders for different regions of Pakistan, China, India, Iran
and Bangladesh

Pakistan
Peshawar June 69.23 27.27 96.5 Rashid et al. (2018a)
Kasur NA 50 NA 50 Durrani et al. (2008
Kohat, Peshawar November 39 NA 39 Khattak et al. (2012)
Sahiwal September 383 NA 383 Qayyum et al. (2010)
Sargodha August 327 NA 327 Atif et al. (2012)
Lahore September NA 17.5 17.5 Durrani et al. (2006)
Vehari, Muzaffarabad NA 12 N/A 12 Shahnawaz et al. (201 1)
Bahawalnagar, Multan, Bhakhar
Layyah
Rajanpur June 10.8 NA 10.8 Rashid et al. (2018b)
Faisalabad April-July 9.2 NA 9.2 Saleem et al. (2014)
Chakwal,Jhang and Faisalabad NA 7.6 NA 7.6 Hassan et al. (2018)
Sargodha, Rawalpindi, Khushab September 5.14 NA 5.14 Atif et al. (2012)
China
Qingyuan, Moaming August 67.5 N/A 67.5 Zhao et al. (2017)
Changehun, Jilin August 67.3 N/A 67.3 Zhao et al. (2017)
Yanan August 47.8 N/A 478 Zhao et al. (2017)
Linxia, Zhangye August 435 N/A 43.5 Zhou et al. (2019)
Lhasa August 333 N/A 333 Zhou et al. (2019)
Fuling, Tongnan, Khaizou April 27 N/A 27 Zhou et al. (2019)
Rongchang
Jiangjin, Wanzhou April 26.3 N/A 26.3 Zhou et al. (2019)
Qianjiang April 6.67 N/A 6.67 Zhou et al. (2019)
Changshou April 2 N/A 2 Zhou et al. (2019)
India
Gujrat March 82.94 84.29 83.36 Vahora et al. (2012)
Odhisha March 74 N/A 74 Acharya et al. 2017)
Banglore July 71 N/A 71 Ananda et al. (2009)
Rajastan April 42.28 N/A 42.28 Bhatnagar et al. (2015)
Telangana September- 38.80 7 38.83 Kumar et al. (2018)
December
Patna Bihar May-April 31.05 N/A 31.05 Kala et al. (2018)
Karnatka April 28.8 12.9 28.86 Ananda et al. (2016)
Uttarkhand July-October 27 N/A 27 Afifietal. (2014)
Maharashtra March 15.8 8.7 15.84 Kolte et al. (2017)
Mizoram April 10.75 N/A 10.75 Gosh et al. (2018)
Iran
Ahvaz June 86 N/A 86 Jalali et al. (2016)
Sistan January 46.8 N/A 46.8 Majidiani et al. (2016)
Dehgolan N/A 27.68 N/A 27.68 Hasheminasan et al
(2018)
Tabriz June 22 N/A 22 Farhang et al. (2017)
Ardabil June- 15.94 N/A 15.94 Yamchi et al. (2016)
September
Bangladesh
Mimensing N/A 55.2 N/A 55.2 Roy et al. (2018)
Rajshahi November- 34 N/A 34 Ali et al. (2016)
December
Sirajgang December 5.82 N/A 5.82 Al Mahmud et al. (2015)
Dinajpur March- 0.29 N/A 0.29 Mohammad et al. (2017)
February
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Figure 1: Bovine Theileriosis-Season wise prevalence for different regions of Pakistan, China, India, Iran and Bangladesh.

2. Diagnostic methods
2.1. Microscopic Examination

Traditionally, Giemsa staining has been used that involve microscope-based detection of piroplasm in blood
cells and macrochizonts in lymph node biopsy smear for live animals., Whereas, for dead animals, impression
smears of spleen and lymph node has been used (Aktas et al. 2002; Afifi et al. 2014; Lemperuer et al. 2017; Rashid
et al. 2018). Due to having unique morphological properties, Theileria can be easily differentiated from other
parasites (Aktas et al. 2006). These methods are comparatively economical. However, due to low sensitivity, the
staining methods are not suitable for the detection of subclinical infection, thus, making it an unreliable technique
for effective control of Theileriosis. Further, T. parva and T. annulata are similar in morphological features, so, the
microscope-based examination is inconclusive (Azizi et al. 2008; Hoghooghi et al. 2011; Saeid et al. 2013; Kohli et
al. 2014).

2.2. Serological Tests

Serological tests reveal the diagnostic identification of antibodies in the serum (Manev et al. 2018). For the
detection of circulating antibodies in the blood, an indirect fluorescent antibody test (IFAT) has been used in the
serological survey for decades (Mangano et al. 2019). Piroplasm IFAT is less sensitive as compared to schizont
IFAT (Molad et al. 2006). An enzyme-linked immunosorbent assay (ELISA) was developed for T. annulata
merozoite surface antigen after this recombinant protein was used having a specific surface molecule (Tams1-1) on
it (Gubbels et al. 2000). However, a major disadvantage associated with these methods is the lack of authenticity
because the chance of cross-reactivity with antibodies may encounter false positive and false negative results
(Burridge et al. 1954). The results were also alleged due to deficient antibody levels during the carrier phase and
due to having a less immune response (Molad et al. 2006). Animals may still be infected despite negative
serological results because antibodies incline to disappear, but Theileria spp. may be present in the erythrocytes of
the long-term carrier animals (Shahnawaz et al. 2011).

2.3. DNA-Based Examination

2.3.1. Polymerase Chain Reaction (PCR): PCR based diagnostic procedures have been preferred over other
methods as they help in the identification of parasites even at strain level (Birkenheuer et al. 2003; Kundave et al.
2014; Khatoon et al. 2015; Dandasena et al. 2018). In a comparison among staining methods, PCR, IFAT, their
efficiencies were found to be 37.4 and 34.9%respectively showing PCR as a more reliable method for parasite
detection (Dumanli et al. 2005). Similar results were found in a study conducted in Southwest Iran for the detection
of Theileria spp. in blood samples and PCR was found 75% more sensitive than staining method (22%) (Dehkordi
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et al. 2012). Another research conducted in a province of Iran Golestan showed that PCR (7.5%) give better results
than smear method (3.75%) out of collected samples. This shows that PCR has more sensitivity for carrier cattle
having Theileria infection (Georges et al. 2001; Hassan et al. 2018a, 2018b). Despite high sensitivity, however,
PCR does not provide quantitative data and it is a laborious and time-consuming method. Further, the chances of
contamination of the sample are high that leads to false-positive results (Yusufmia et al. 2010). In Pakistan, only
one report is available about comparing efficacies of these three tests (PCR, IFA, and staining method). The
efficacies of PCR, IFA, and Smear method were found to be 41.2, 23.5 and 6.8%, respectively (Durrani et al. 2010).
In India, there is one report available about the comparison of PCR and smear method, where 25 clinically
suspected cases were found negative by blood smear examination were subjected to molecular diagnosis using PCR
(Acharya et al. 2017). In Iran, there was a comparative study about the detection of Theileria annulata by using
Semi-nested PCR and blood smear examination their efficacies were 7.5 and 3.75% respectively (Hoghooghi-Rad
etal. 2011).

2.3.2. Loop-Mediated Isothermal Amplification (LAMP): LAMP is comparatively a new diagnostic test of
Theileria and it works at isothermal temperature. This method could be performed in a water bath (Paris et al.
2007). LAMP uses four primers that enhance ten times more sensitivity as compared to PCR (Parida et al. 2008;
Liu et al. 2012a, 2012b; Liu et al. 2013). Further, it is time effective and could be concluded within 30-60 minutes.
It could be performed without DNA extraction as compared to PCR (Njiru et al. 21008). However, the development
of primers, as well as lack of sequencing of DNA, was major set-backs associated with LAMP. There is no report
available on comparison of LAMP with other diagnostic techniques.

3. DISCUSSION

Theileriosis is a major setback against the livestock industry all over the world as well as in Pakistan. Lack of
accurate data on the epidemiology of BTH and their vectors makes it difficult to assess their economic impacts on
water buffaloes and cattle production in different ecological zones of Pakistan. The previous studies of bovine
Theileriosis in Asian countries have (i) Estimated the prevalence of Theileriosis (around public livestock research
stations and major veterinary research institutes) by using conventional diagnostic methods. The highest prevalence
rate of Theileriosis was recorded in China (39%) followed in order by Iran (33%), India (31.7%), Pakistan (21.2%)
and Bangladesh (2.69%). This difference might be attributed to poor tick-control practices in areas having high
prevalence as compared to the areas having low prevalence. (ii) Correlation of occurrence of Theileriosis with tick
abundance, seasonality, and cattle susceptibility was also observed. Hyalomma tick species were the main vectors
of tropical Theileriosis in Asian countries as already mentioned in the previous studies (Ghosh et al. 2007; Akhtar et
al. 2019; Rehman et al. 2019). Hyalomma spp. are the only ticks with strong resistance to face harsh environment
(temperature, humidity) (Estrada et al. 2015). Further, adaptability of the environment and changes in the
physiological processes were the key factors that contributed to the high rate of prevalence of Hyalomma spp. as
compared to others (Spengler et al. 2018).

June through September was the most favorable months for Theileriosis in all the Asian countries'
understudies. The overall high prevalence rate was recorded during June, August, March, June-September, and
November for Pakistan, China, India, Iran, and Bangladesh respectively. The difference can be attributed to the
ecological and graphical factors and may be different in housing systems. This is in accord with the earlier reports
that the geo-climatic condition of the major part of Sub-tropical areas was correlated with concurrent with the high
rate of ticks after Theileriosis especially during monsoon (June-September) due to high humidity and temperature
(Vahora et al. 2012).

There was more prevalence rate recorded in exotic & cross-bred cattle then local breeds of Asian countries
mentioned in this review. This is in agreement with previous reports that exotic cattle were more prone to
Theileriosis than local breeds due to lack of passive immunity and high tick-affinity (Sajid et al. 2009; Naik et al.
2016). So, un-controlled cross-breeding and mixed farming should be avoided. It might be a source of infection
transfer from an endemically stable population to other livestock.

Conclusion: In the light of findings of this study, the necessary attention to developing specific managemental
strategies and sensitive tests for diagnosis of parasitic infection is a dire need of time. PCR-Based tests are the most
augmentative diagnostic tool to date followed by blood and lymph node smear examination and serological tests.
Tick obliteration by using acaricides and combustion of pasture efficaciously limits the impact of
Theileriosis. Currently used prophylactic measurements against Theileriosis are expensive and also have some
limitations regarding efficacy and sustainability. Through bridging the gap between farmers and lab facilities to
promote the integration of control strategies with PCR-based diagnostic tests are recommended.
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