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Abstract

The present work has been carried out to study the epidemiology of Bovine theileriosis in and around
Hassan District of Karnataka State. Retrospective study was carried out over a period of three years and
prospective study for a period of one year. Prevalence of Bovine theileriosis was found to be 4.05 percent
and 17.69 percent in retrospective and prospective study, respectively. There was a statistically
significant increase in percent prevalence in prospective study compared to retrospective study. Present
study revealed statistical significant (p<0.05) difference with respect to gender-wise prevalence. Female
animals suffer more from Bovine theileriosis compared to male animals. Among positive animals,
percent prevalence was more in female animals (87.80%) compared to male animals (12.20%). In both
retrospective and prospective study, breed-wise prevalence was more in HF crossbred cattle followed by
Jersey crossbred and Non-descript cattle. It was noticed that there was no statistical significant difference
with respect to breed-wise prevalence although crossbred animals are more prone to diseases than
indigenous. There was no statistical significant difference with respect to age-wise prevalence indicating
the Bovine theileriosis can occur in any age group whenever animals are exposed to causative agents. In
retrospective study, prevalence of Bovine theileriosis was highest in post monsoon followed by summer,
monsoon and least in winter season. Moreover in prospective study same trend was noticed with high
prevalence in post monsoon, summer, monsoon and least in winter season. When season-wise prevalence
of Bovine theileriosis was analyzed statistically, there was no significant difference among different
season in both retrospective and prospective study indicating Bovine theileriosis can occur throughout
the year depending on other predisposing factors.
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1. Introduction

Agriculture in India provides livelihood to about 65-70 percent of the population. Diseases
affecting livestock can have a devastating effects on animal productivity and on trade of live
animals, meat and other animal products, on human health and consequently on the overall
process of economic development. Vector borne haemoprotozoan diseases namely theileriosis,
babesiosis and trypanosomiasis cause devastating losses to the livestock industry and pose
major constraints to dairy industry throughout the world. Recent studies have shown that
Bovine theileriosis is of highest significance in relation to its high incidence, loss of
production and mortality. Theileriosis brings about serious economic loss to the livestock
industries through stunted growth, delayed maturity, decreased milk production, abortion in
pregnant cows and death of high yielding crossbred cows. Theileria is an obligate intracellular
protozoan parasite that belongs to Phylum - Apicomplexa, Class-Piroplasmasida, Order-
Piroplasmorida and Family-Theileriidae. Impact of Bovine theileriosis on livestock is felt
more in the tropical and subtropical parts of the world. Bovine theileriosis is mainly caused
by T. annulata, T. parva and rarely T. orientalis which affect domestic cattle (Bos taurus and
Bos indicus) and Asian buffalo (Bubalus bubalis). T. parva and T. annulata are the two most
pathogenic and consequently economically important species worldwide (Von Schubert et al.,
2010) 3, Bovine theileriosis is trans-stadially transmitted by ticks. The occurrence of Bovine
theileriosis is seasonal and coincides with the incidence of ticks on the host, which is very high
during the period from June to October. Disease is seen more frequently when naive animals
are introduced into an endemic area or when infected animals are introduced to a herd where a
competent vector is present. Some additional factors namely stress due to hot climate,
transportation, intercurrent diseases, vaccination stress, parturition, lactation etc. also markedly
influence the progression and outcome of the disease (Aditya, 2015) 21,
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2. Materials and Methods

2.1 Ethical animal handling

The study protocol was reviewed and approved by the
Institutional Animal Ethical Committee, (IAEC), Veterinary
College, Bengaluru. All the precautions were taken to avoid
or minimize discomfort, distress and pain to the animals under
study.

2.2 Epidemiological study

Retrospective study was conducted for the period of three
conjugative years from 1%t April 2018 to 31 March 2021.
Data with respect to prevalence of Bovine theileriosis was
collected from the case sheets maintained in the Veterinary
Clinical Complex, Veterinary College, Hassan, Karnataka.
Information pertaining to age, gender, breed, season, clinical
signs and haematological parameters were collected, tabulated
and analysed using suitable statistical methods. Prospective
study was conducted for a period of one year from 1%t April
2021 to 31 March 2022 in dairy cattle presented to
Veterinary Clinical Complex, Veterinary College, Hassan.
Cattle showing signs of anorexia, fever, enlarged lymphnodes,
history of ticks on the body or cattle shed, respiratory distress,
pale conjuctival or oral mucus membrane were subjected to
thorough clinical and laboratory investigation. One hundred
cattle which were showing clinical signs suggestive of Bovine
theileriosis and found positive on blood smear examination,
fine needle aspiration technique of enlarged lymphnodes and
confirmed by Polymerase Chain Reaction (PCR) were
selected for prospective study. Information pertaining to age,
sex, breed and season-wise prevalence of Bovine theileriosis
was collected, tabulated, analyzed using suitable statistical
methods.

2.3 Blood smear examination
Blood smear was made using blood collected from the
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peripheral circulation such as ear vein, fixed with absolute
methanol (5mins), stained with 10% Giemsa stain (30mins)
and examined under oil immersion microscope to observe
intraerythrocytic forms of Theileria orientalis (Zafar et al.,
2006) 2, The parasites were identified according to the
characters described by Soulsby (1982) (341,

2.4 DNA extraction and PCR

The DNA from all the blood samples was isolated using the
method described by Martin et al. (2010) % and was
subjected to PCR assay for amplification of specific genes.
PCR assay was performed for confirmation by using Theileria
orientalis (MPSP gene) specific primers (Ahmed et al., 2020)
Bl and Theileria annulata (Cytochrome bl gene) specific
primers (Chouch et al. (2018)) [€]

3. Results

3.1 Epidemiology of Bovine theileriosis

In retrospective study, among 1949 cases of cattle presented
to Veterinary Clinical Complex, Veterinary College, Hassan
over a period of three years, 79 cattle were found positive for
Bovine theileriosis with a prevalence of 4.05 percent wherein
diagnosis was made based on clinical signs and blood smear
examination.

In prospective study, a total of 712 cattle were screened for
Bovine theileriosis which were presented to Veterinary
Clinical Complex, Veterinary College, Hassan over a period
of one year. Among 712 cattle, 126 cattle were found positive
with a prevalence of 17.69 percent wherein diagnosis was
made based on clinical signs, blood smear examination and
Polymerase Chain Reaction (PCR). There was a statistically
significant (p<0.05) increase in percent prevalence in
prospective study compared to retrospective study (Table 1).

Table 1: Year-wise prevalence of Bovine theileriosis in Hassan District, Karnataka

Retrospective study

Duration: Three Years

Chi square test p value

Sl.no.| Year Total Number of Cases (Cattle) No. of Theileria cases Percentage (%0)
1. |2018-19 806 21 2.61
2. 2019-20 483 16 331
3. | 2020-21 660 42 6.36 <0.001
Total 1949 79 4.05%

Prospective study Duration: One Year

4. |2021-22 712

126 17.69%

3.1.3 Gender-wise prevalence of Bovine theileriosis in
Hassan District, Karnataka

Gender-wise prevalence of Bovine theileriosis was studied for
a period of three years in retrospective study and one year in
prospective study. Among 254 cases of male cattle, 7 (2.76%)
were found positive for Bovine theileriosis and among 1695
cases of female cattle, 72 (4.25%) were found positive for
Bovine theileriosis in retrospective study. Among 110 male
cattle, 18 (16.36%) cattle and among 602 cows, 108 (17.94%)
cows were found positive for Bovine theileriosis in
prospective study. When gender wise prevalence over last
four years were analyzed, it was found that 25 (6.87%) male
cattle out of 364 and 180 (7.84%) out of 2297 female cattle
were positive for Bovine theileriosis. Among positive
animals, percent prevalence in both retrospective study and
prospective study was more in female compared to male and
the difference was statistically significant (p<0.05) (Table 2 &
2a).

3.1.4 Breed-wise prevalence of Bovine theileriosis
Breed-wise prevalence of Bovine theileriosis was studied for
a period of three years in retrospective study and one year in
prospective study. Among 1100 cases of HF crossbred, 48
cases (4.36%), among 622 cases of Jersey crossbred cattle, 22
cases (3.54%) and among 227 cases of Non- descript (ND), 8
cases (3.52%) were found positive for Bovine theileriosis in
retrospective study. Whereas among 401 cases of HF
crossbred, 73 (18.20%), among 203 cases of Jersey crossbred
cattle, 36 cases (17.73%) and among 108 cases of non-
descript, 17(15.74%) were found positive for Bovine
theileriosis in prospective study. When breed-wise prevalence
over last four years were analyzed, it was found that 121
(8.06%) out of 1501 HF crossbred and 58 (7.03%) out of 825
Jersey crossbred and 25 (7.46%) out of 335 non-discript were
found positive for Bovine theileriosis. However, there was no
statistical significant difference with respect to breed-wise
prevalence. The results are enumerated in Table 3 & 3a
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3.1.5 Age-wise prevalence of Bovine theileriosis

Retrospective study for a period of three years showed highest
prevalence of 56.96 percent (45/79) in cattle aged between 2-
6 years followed by 32.91 percent (26/79) in the cattle more
than 6 years of age. Whereas, least prevalence was recorded
in cattle aged less than 2 years of age (10.12%, 8/79). Among
126 cases of Bovine theileriosis in prospective study, highest
prevalence of 53.17 percent (67/126) in cattle aged between
2-6 years followed by 24.60 percent (31/126) in the cattle
more than 6 years of age whereas, least prevalence was
recorded in cattle aged less than 2 years of age (22.22%,
28/126) (Table 4 & 4a). Analysis of overall prevalence
(retrospective and prospective) of Bovine theileriosis showed
highest prevalence in cattle aged between 2-6 years (8.70%)
followed cattle aged less than 2 years of age (7.93%) and the
least prevalence in the cattle more than 6 years of age
(6.20%). In the present study, there was no statistical
significant difference with respect to age-wise prevalence
indicating the Bovine theileriosis can occur in any age group
whenever animals are exposed to causative agents.

https://www.thepharmajournal.com

3.1.6 Season-wise prevalence of Bovine theileriosis
Season-wise prevalence of Bovine theileriosis was studied for
a period of three years in retrospective study and one year in
prospective study. In retrospective study, prevalence of
Bovine theileriosis was highest in post monsoon season with
5.79 percent (27/466) followed by summer season with 4.18
percent (22/526), monsoon season with 3.35 percent (21/627)
and least in winter season with 2.73 percent (9/330).
Prevalence in prospective study showed same trend with high
prevalence in post monsoon with 19.49 percent (38/195)
followed by summer with 18.90 percent (24/127), monsoon
with 17.53 percent (51/291) and least in winter with 13.13
percent (13/99). When season-wise prevalence of Bovine
theileriosis was analyzed statistically, there was no significant
difference among different season in both retrospective and
prospective study indicating that Bovine theileriosis can occur
throughout the year and highest number of cases recorded in
the month of July followed by August, September and
October and least number of cases in the month of January
(Table 5).

Table 2: Gender-wise prevalence of Bovine theileriosis in Hassan District, Karnataka

Male Female
Total Number|Total number of]
Bovine theileriosis Year of Cases positive Tc)c;ts:ar;g. TE;.I:rfia % of ;:;oft:rlnr;?é ngilleo:ia % of
(Cattle) Theileria cases cases cases |loceurrence o cases loceurrence
2018-19 806 21 108 2 1.85 698 19 2.72
Retrospective study 2019-20 483 16 54 2 3.70 429 14 3.26
2020-21 660 42 92 5 5.43 568 37 6.51
Total 1949 79 254 7 2.76 1695 72 4.25
Prospective study | 5057 92 712 126 110 18 | 1636 | 602 | 108 | 17.94
Gender wise 2661 205 364 25 6.87 2297 | 180 7.84
prevalence over four years
Chi square test <0.001
P value '

Table 2a: Gender-wise percent prevalence of Bovine theileriosis among positive animals

S . Pie diagram depicting gender-wise point prevalence of Bovine theileriosis
Number Ofa-lr;ihni!fs”a positive Male Female among positive animals
Retrospective Study Prospective study
Retrospective study 79 7 (8.86%) |72 (91.14%) #Male e
EFemale
H Female
Prospective study 126 |18 (14.29%) 108 85.71%)

Table 3: Breed-wise prevalence of Bovine theileriosis in Hassan District, Karnataka

Total Total HF Crossbred Jersey Cross bred ND (Non-Descript)
. S Number of| number of No. of Total | No. of No. of
Bovine theileriosis | Year Cases Theileria TOti:l?)?' OfTheiIeria % | no. of |Theileria| % Tg;a’llgo. Theileria| %
(Cattle) cases cases Jrx cases cases
2018-19 806 21 460 15 3.26| 284 3 1.06 62 3 4.84
Retrospective study | 2019-20 483 16 256 9 3.52| 146 6 4.11 81 1 1.23
2020-21 660 42 384 24 6.25| 192 13 6.77 84 4 4,76
Total 1949 79 1100 48 436 | 622 22 3.54 227 8 3.52
Prospective study | 550109 | 712 126 401 73 |1820 203 | 36 |17.73 108 17 [15.74
Breed wise 2661 205 1501 121 |806| 825 | 58 |7.03| 335 25 |7.46
prevalence over four years
Chi square test 0.2739
p value

~ 28577


https://www.thepharmajournal.com/

The Pharma Innovation Journal

https://www.thepharmajournal.com

Table 3a: Breed-wise percent prevalence of Bovine theileriosis in retrospective study and prospective study in positive animals

Number of Non- Pie diagram depicting breed-wise point prevalence of Bovine theileriosis
Theileria HF Jersey . among positive animals
positive [crossbred| crossbred Descript . .
animals (ND) Retrospective Study Retrospective Study
Retrospective 48 22 8 11% o
study 9 1(60.75%)| (27.85%) | (10.13%) ¢ B HE Cross 1%
28% V Q M HF Cross
M Jersy Cross
Prospective 126 73 36 17 Wiy Cros
study (57.94%) | (28.57%) | (13.49%) i ND 299 & ND
(]
61% 58%
Table 4: Age-wise prevalence of Bovine theileriosis in Hassan District, Karnataka
Total Total <2 years 2-6 Years >6 Years
. S Number of|number of| Total no. | No. of Total no. | No. of Total no. | No. of
Bovine theileriosis | Year Cases | Theileria |of cattle <2[Theileria| % | of cattle [Theileria| % of cattle [Theileria) %
(Cattle) cases years cases 2-6Yr cases >6 Years | cases
2018-19 806 21 122 3 2.46| 406 11 2.71 278 7 2.52
Retrospective study |2019-20 483 16 74 2 2.70 183 7 3.83 226 7 3.10
2020-21 660 42 94 3 319 354 27 7.63 212 12 |5.66
Total 1949 79 290 8 2.76| 943 45 4.77 716 26 |3.63
Prospective study | 2021-22 712 126 164 28 |17.07] 345 67 19.42 203 31 |15.27
Age-wise 2261 205 454 36 |7.93| 1288 | 112 | 870 | 919 57 1620
prevalence over four years
Chi square test
o value 0.2429

Table 4a: Age-wise point prevalence of Bovine theileriosis in retrospective and prospective study in positive animals in percentage

Cattle Cattle Cattle Pie diagram depicting age-wise point prevalence of Bovine theileriosis among
Number of Theileria aged aged aged positive animals
positive animals 9 2-6 9 . .
<2 Years vears |2 6 Years Retrospective Study Retrospective Study
. 8 45 26
Retrospective study | 79 (10.12%) | (56.96%) | (32.91%) <2 Years MW2-6Years Mz6 Years H <2 Years @2-6Years k=6 Years
10%

. 28 67 31

Prospective study |126 (22.22%) | (53.17%) | (24.60%)

Table 5: Season-wise prevalence of Bovine theileriosis in Hassan District, Karnataka

Retrospective stud Prospective Study Chi square test p Value
Sl. No Season Total no. | No. of Theileria % Total no. | No. of Theileria %
of cases cases Positivity | of cases cases Positivity

1. Summer 526 22 4.18 127 24 18.90 0.2367
2. Monsoon 627 21 3.35 291 51 17.53 '

3. | Post-Monsoon 466 27 5.79 195 38 19.49

4. Winter 330 9 2.73 99 13 13.13

4. Discussion lower prevalence recorded at Hassan during retrospective

In the retrospective study, out of 1949 cases of cattle
presented to Veterinary Clinical Complex, Veterinary
College, Hassan over a period of three years, 79 cattle were
found positive for Bovine theileriosis with an occurrence of
4.05 percent wherein diagnosis was made based on clinical
signs and blood smear examination. The present finding is in
accordance with Venkataraman et al. (1999) [l Hoghoogi
Rad et al. (2011) [*81 and Madhukar (2015) 2% who have also
reported lower prevalence of Bovine theileriosis in their
retrospective study. However Kohli et al. (2014) 18] reported
prevalence of theileriosis as 14.94 percent which is
comparatively higher compared to present investigation. The

study period of three years might be due the fact that
information was collected from data available from
Veterinary Clinical Complex, Veterinary College, Hassan
especially during COVD 19 pandemic years where less
number of cases were recorded and diagnosis was made based
on only clinical signs and blood smear examination.

In the prospective study, a total of 712 cattle were screened
for Bovine theileriosis which were presented to Veterinary
Clinical Complex, Veterinary College, Hassan over a period
of one year. Among 712 cattle, 126 cattle were found positive
with an occurrence of 17.69 percent wherein diagnosis was
made based on clinical signs, blood smear examination and
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Polymerase Chain Reaction (PCR). The increase in the
prevalence of Bovine theileriosis in the prospective study
compared to retrospective study was statistically significant
(p<0.05). High prevalence of Bovine theileriosis during
prospective study is in agreement with several authors. Higher
prevalence in the present study may be attributed to extensive
survey and use of several diagnostic tests including gold
standard PCR which has high specificity and sensitivity as
compared to all other tests. High prevalence in this area could
be due to presence of ticks almost throughout the year and
also lack of awareness among cattle owners with respect to
possible transmission Bovine theileriosis through ticks. The
study area, Hassan District is situated in the tropical zone
where temperature will be in the range of 20 °C to 25 °C and
relative humidity of 75 to 85 percent during monsoon and
post monsoon season which lasts for about five to six months.
Favourable climatic condition for tick proliferation and other
predisposing causes such as stress and malnutrition increase
the incidence of the disease in crossbred cattle.

Overview of Bovine theileriosis indicated high prevalence of
Bovine theileriosis in various states of India. In Haryana state,
Galhotra and Chandiramani (1981) ™% reported 35.53 percent
prevalence in cattle and buffaloes. Chengalva Raidu and
Hafeez (1997) P! reported 10.50 percent prevalence in cattle
and buffaloes from Andhra Pradesh. Roy et al. (2004) (32
reported 8.17 percent prevalence of theileriosis in Durg,
Rajhandgaon, Raipur and Bastar Districts of Chhattisgarh.
Raina et al. (2005) [ reported the prevalence of Bovine
theileriosis 3.44 percent in Jammu District. Aktas et al. (2006)
[l reported 45 percent prevalence of Theileria based on
specific Polymerase Chain Reactions. Aulakh and Singla
(2006) 1 reported 6.94 percent prevalence of Theileria
annulata in Punjab. Soundarajan and Rajavelu (2006) (7
reported 28.2 and 8.0 percent prevalence of Theileria
annulata in cattle and buffaloes respectively in and around
Madras, Tamil Nadu. Pallav and Haque (2007) *4 reported
Bovine theileriosis prevalence of 33.31 percent in Jharkhand.
Muhanguzi et al. (2010) 2% reported higher prevalence (68%)
of Theileria infection using reverse line blot (RLB) assay and
PCR. Veluswamy et al. (2014) B39 reported prevalence of 13
percent in cattles using microscopic examination in Tamil
Nadu. Kohli et al. (2014) 28 reported 27.2 percent overall
prevalence of theileriosis in Dehradun, Uttarkhand state by
blood smear examination and 32.5 percent by using Theileria
genus specific PCR test. Kumar et al. (2015) ! reported 9.35
percent prevalence of theileriosis. De et al. (2014) ™ reported
the prevalence of 7.31 percent. Madhukar (2015) 2! reported
over all prevalence of 31.6 percent in Bidar, Karnataka. In
Turkey, Inci et al. (2008) 71 reported that prevalence of
Bovine theileriosis was 60.5 percent by microscopic
examination and 67.5 percent by IFAT. Patil (2017) 2
reported the prevalence of theileriosis of 17.62 percent on the
basis of microscopic examination of blood smear and 39.20
percent on the basis of PCR assay in buffaloes of Nagpur
region. Shashikala et al. (2018) B4 reported prevalence of
31.05 percent in and around Patna, Bihar. From the above
reports it was clear that Bovine theileriosis is highly prevalent
throughout India which corroborates the high prevalence of
Bovine theileriosis in and around Hassan in the present
investigation.

Gender-wise prevalence of Bovine theileriosis was studied for
a period of three years in retrospective study and one year in
prospective study. Among positive animals, higher prevalence
(87.80%) was recorded in female (cows) compared to males
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(12.20%). In recent years there was increased trend to rear
female milch animals among the dairy farmers. The latest
animal censes (2020) showed an increase of 18 percent in
female cattle population, where as male cattle population
decreased by 30.2 percent compared to previous cattle censes
(2012). Further, one more reason could be attributed to the
stress of parturition and also during peak lactation period
which could pre dispose female animals to Bovine
theileriosis. Higher prevalence of Bovine theileriosis in
female animals finds support from the findings of previous
workers namely Sahoo (1991) B3 Panda et al. (2011) 2],
Aditya (2015) 4, Madhukar (2015) % and Shashikala et al.
(2018) =41,

Higher prevalence of Bovine theileriosis in HF crossbred
animals was recorded in the present investigation compared to
Jersey crossbred and Non-descript cattle. The results of the
present study indicated that prevalence of Bovine theileriosis
was not influenced by the breed of bovines. However,
suceptibility and higher prevalence of Bovine theileriosis in
pure breed and cross breeds has been documented by various
workers viz. Gautam (1981) 1, Raja et al. (1986) [, Datta et
al. (1988) [, Grewal (1990) [, Singh (1990) 331, Ashfaq and
Razzak (2000) [, Rakha and Sharma (2003) (%, Zahid et al.
(2005) 31, Abdou et al. (2005) M, Muhanguzi et al. (2010) (23,
Aditya (2015) [, Madhukar (2015) 2% and Shashikala et al.
(2018) B4, Genetic predisposition, higher tendency for tick
infestation due to thin skin could be attributed for
comparatively higher incidence of Bovine theileriosis in
crossbred cattle compared to non descript cattle.

In the present study, there was no statistical significant
difference with respect to age-wise prevalence indicating the
Bovine theileriosis can occur in any age group whenever
animals are exposed to causative agents. However during the
study period prevalence of Bovine theileriosis was
numerically higher in cattle in the age group of 2-6 years
followed by cattle in the age group of above 6 years and cattle
under 2 years of age. Prevalence of Bovine theileriosis was
more in animal’s age group of 2-6 year and it is due to the fact
that cattle undergo lot of stress during this phase such as
pregnancy, parturition and peak production period. Animals
aged more than 6 years and young animals less than two years
might have less immunity which may also contribute to
occurrence of theileriosis. Several factors contribute to
occurrence of theileriosis namely immune status of the
animal, feeding pattern, good managemental practice, stress
of pregnancy, parturition, lactation, vector prevalence and
other concurrent infection.

Review of literature indicated that various workers have
reported higher prevalence of Bovine theileriosis in different
age groups which confirms the fact that age has no direct
influence on prevalence of Bovine theileriosis. The results of
present investigation are in accordance with the earlier reports
of Raina et al. (2005) 28], Ram Rup and Gupta (2006) 34,
Ananda et al. (2009) B, Madhukar (2015) 2%, Aditya (2015)
12l and Shashikala et al. (2018) 4. However reports of Rakha
and Sharma (2003) %, Roy et al. (2004) 331, Muhanguzi et al.
(2010) 1 and Sudhakar and Vijayakumar (2020) [7
documented higher incidence in young animals than adult.
Differences in geographical, agro climatic conditions might
have attributed to the trend of higher occurrence in adult cattle
in the present research.

Season-wise prevalence of Bovine theileriosis was studied for
a period of three years in retrospective study and one year in
prospective study. In retrospective study, prevalence of
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Bovine theileriosis was highest in post monsoon season which
is followed by summer season, monsoon season and least in
winter season. Similar trend was noticed with high prevalence
in post monsoon season, summer season, Monsoon season and
least in winter season in prospective study. However
difference was not statistically significant. Thereby, it can be
concluded that Bovine theileriosis was recorded throughout
the year.

High ambient temperature and humidity during June to
September has been suggested as favourable environment for
vector population by earlier reports of Eren et al. (1998) [*2,
Muhammad et al. (1999) 2, Rakha and Sharma (2003) (3%,
Ananda et al. (2009) B! and Shashikala et al. (2018) [,
However, higher incidence during dry season of summer has
been reported by Datta et al. (1988) [*°], Pallav and Haque
(2007) 241, Quayyum et al. (2010) 1 and Panda et al. (2011)
[25]

High ambient temperature and increased humidity in and
around Hassan District, the area of interest in present study,
during June to September might be favourable for vector
abundance. Moreover, these factors found to stimulate
maturation of sporozoites in the salivary gland of infected
ticks.

5. Conclusion

Bovine theileriosis is highly prevalent in and around Hassan,
Karnataka area. Bovine theileriosis can have a devastating
effects on animal productivity and on trade of live animals,
meat and other animal products, on human health and
consequently on the overall process of economic
development. So study on epidemiology of Bovine theileriosis
helps in formulating different strategies for prevention and
control of Bovine theileriosis.

6. Acknowledgement
The authors are thankful to Veterinary College, Karnataka
Veterinary, Animal and Fisheries Sciences University
(KVAFSU), Hassan — 573202 for providing facilities for
carrying out research.

7. Reference

1. Abdou TA, Abou-El-Naga TR, Mahmoud MA. Clinico-
pathological Studies on Theileria annulata Infection in
Siwa Oasis in Egypt, M2. 11. Book of Abstracts of the
56" Annual Meeting of the European Association of
Animal Production, 7" Session; c2005. p. 70.

2. Aditya PA. Clinico-pathological studies of bovine
tropical theileriosis and its molecular diagnosis in cattle.
Ph.D. Thesis. Orissa University of Agriculture and
Technology, Faculty of Veterinary Science and Animal
Husbandary. Bhubaneshwar, Orissa (State). India; c2015.

3. Ahmed MS, Manoranjan D, Santosh KS, Geeta RJ,
Chinmoy M, Bijayendranath M, et al. Molecular
detection of three genotypes of Theileria orientalis in
crossbred Jersey cattle in Odisha, India. J of Entomol.
and Zool. Studies. 2020;8(4):22-26.

4. Aktas M, Altay K, Dumanli N. A molecular survey of
bovine Theileria parasites among apparently healthy
cattle and with a note on the distribution of ticks in
eastern Turkey. Vet. Parasitol. 2006;138(3-4):179-185.

5. Ananda KJ, D’Souza PE, Puttalakshmamma GC.
Prevalence of haemoprotozan diseases in crossbred cattle
in Bangalore north. Vet. World. 2009;2(1):15-16.

6. Ashfag M, Razzak W. Prevalence of Theileria annulata

10.

11.

12.

13.

14,

15.

16.

17.

18.

19.

20.

~2860 7™

https://www.thepharmajournal.com

infection in crossbred cattle in Faisalabad. Pak. Vet. J
2000;57(1):131-136.

Aulakh GS, Singla LD. Clinico-haematobiochemical
observations on bovines naturally infected with T.
annulata. J Vet. Parasitol. 2006;20(1):49-52.

Chaouch M, Mhadhbi M, Limam S, Darghouth MA,
Benabderrazak S. Development and Evaluation of a
Loop-mediated Isothermal Amplification Assay for
Rapid Detection of Theileria annulata Targeting the
Cytochrome B Gene. lranian J of parasitol.
2018;13(2):225-234.

Chengalava VR, Hafeez M. Incidence of heamoprotozoan
in cattle and buffaloes from Andhra Pradesh by blood
smear examination Abstract, IX National Congress of
Veterinary Parasitology, P.A.U., Ludhiana, Il C; c1997.
p. 6.

Datta CS, Srivastava PS, Sinha SRP. Prevalence and
epidemiology of virulent strain of Theileria annulata in
cattle in and around Patna (Bihar, India). Ind. J of Anim.
Health. 1988;27(2):151-157.

De mesa, Ariyaratne S, Gothami WS, Rajapakse RVPJ.
Application of PCR Technique on Confirming Theileria
Infection in Cattle and Buffaloes with Determining the
Relationship between Animal’s PCV and WBC Count
with the Infection. Intl. J of Sci. & Res. 2014;4(7):55-58
Eren H, Ozlem MB, Sert H, Kaplan A. Prevalence of
Theileria annulata (Dschunkowsky and Luhs) in cattle of
Aydin area. Turk. Parasitol. Dergisi. 1998;22:177-179.
Galhotra AP, Chandiramani NK. Incidence and treatment
of blood protozoan diseases in bovines and buffaloes,
Ind. J of Parasitol. 1981;5(2):161-163.

Gautam, OP. Bovine tropical theileriosis and its control
In: Advances in the Control of Theileriosis (A.D. Irvin.
M.P. Cunningham and A.S. Young, eds). The Hague,
Boston, London: Martinus Nijhoff Publishers; c1981. p.
262-265.

Grewal AS. Development of theilaria: Case History and
Observation, Vaccine for control of bovine tropical
theileriosis. Proceeding Annual Scientist meet of All
India Coordinated Research Projects on ‘Intracellular
blood protista with special reference to the immunopro-
phylaxis and control’ held on Feb. 8, 1992 at Haryana.
Agricultrual University, Hisar, India; c1990.

Hoghooghi N, Ghaemi P, Shayan P, Eckert B, Sadr-
Shirazi N. Detection of Native Carrier Cattle Infected
with Theileria annulata by Semi- Nested PCR and Smear
Method in Goldestan Province of Iran, World Applied
Sci. J. 2011;12(3):324-329.

Inci Aai A, Yildirim Z, Vatansever A, Cakmak H,
Albasan, Y, Atasever A, et al. Epidemiology of tropical
theileriosis in the cappadociar region, Turk. J of Vet. and
Anim. Sci. 2008;32(1):57-64.

Kohli S, Atheya UK, Thapliyal A. Prevalence of
theileriosis in cross bred cattle: its detection through
blood smear examination and polymerase chain reaction
in Dehradun District, Uttarakhand, India. Vet. World.
2014;7(3):168-171.

Kumar V, Parvinder K, Wadhawan VM, Heigo P, Hanish
S, Parveen K. Theileriosis in cattle: prevalence and
seasonal incidence in Jalandhar District of Punjab
(INDIA). Int. J of Recent Sci. Res. 2015;6(3):2998-2999.
Madhukar NM. Therapeutic management of theileriosis
in cattle. MVSc Thesis. Karnataka Veterinary, Animal
and Fisheries Sciences University, Bidar, India; c2015.


https://www.thepharmajournal.com/

The Pharma Innovation Journal

21.

22.

23.

24,

25.

26.

217.

28.

29.

30.

3L

32.

33.

34.

35.

36.

37.

38.

39.

Martin MT, Pedro OC, Caldeira RA, Rosario VED,
Neves L, Domingos A. Detection of bovine babesiosis in
Mozambique by a novel seminested hot-start PCR
method. Vet. Parasitol. 2010;153:225-230.

Muhammad G, Squib M, Athar M, Khan MZ, Asi MN.
Clinco- Epidemiological and Therapeutic aspects of
Bovine Theileriosis, Pak. Vet. J. 1999;19(2):64-71.
Muhanguzi D, Matovu E, Waiswa C. Prevalence and
characterization of Theileria and Babesia Species in
Cattle under Different Husbandry Systems in Western
Uganda, Intl. J of Anim. & Vet. Adv. 2010;2(2):51-58.
Pallav S, Haque S. Epidemiology of blood protozoan
diseases of cattle in Jharkhand. Ind. Vet. J.
2007;84:1039-1041.

Panda SK, Sahu B, Rajeev Ranjan, Acharya AP, Rath
SK. Prevalence and Clinicopathological study of
theileriosis in bovine in coastal areas of Orissa. Ind. J
Vet. Pathol. 2011;35(2):128-132.

Patil PN. Pathology and Diagnosis of Theileria Annulata
and Theileria Orientalis in Buffaloes. MVSc Thesis.
Nagpur Veterinary College, Maharashtra Animal and
Fishery Sciences University, Nagpur; c2017.

Qayyum A, Farooq U, Samad HA, Chaudhary HR.
Prevalence, clinicotherapeutic and prophylactic studies
on theileriosis in District Sahiwal (Pakistan), The J of
Anim. & Plant Sci. 2010;20(4):266-270.

Raina AK, Yadav A, Gupta SK, Singh R, Agrawal R,
Hussain K. Occurrence of haemoprotozoan disease and
anaplasmosis in Jammu District. Ind. J of Vet. Med.
2005;25(2):110-111.

Raja EE, Joseph SA, Lalitha CM. Vector potential in
relation to the incidence of Bovine theileriosis in Tamil
Nadu, Cheiron. 1986;15(4):110-112.

Rakha, Sharma. Current Epidemiological status of
Bovine tropical theileriosis in Haryana (India). Intas
Polyvet. 2003;4(1):15-22.

Ram Rup, Gupta SK. Sero-prevalence of bovine tropical
theileriosis in arid and semi-arid regions of North West
India, J of Vet. Parasitol. 2006;20:0971-6157.

Roy S, Tiwari A, Galdhar CN, Upadhyay SR, Ratre HK,
Sahu SK, Maiti SK. Epidemiological features of
haemoprotozoan diseases of bovines in Chhattisgarh. Ind.
J of Vet. Med. 2004;24(1):5-7.

Sahoo PK. Studies on bovine tropical theileriosis and its
control. MVSc Thesis submitted to Orissa University of
Agriculture and Technology, Bhubaneswar; c1991.
Shashikala B, Gopal D and Nikee Kumari.
Epidemiological Aspects of Theileriosis in Cattle in and
around Patna, Bihar, India. Int. J Curr. Microbiol. Appl.
Sci. 2018;7(3):1183-1191.

Singh DK. Methods currently used for the control of
Theileria annulata, their validity and proposals for future
control strategies. Parasitol. 1990;32:33-40.

Soulsby EJL. Helminths, arthropods & protozoa of
domesticated animals, 7" edn. Elsevier, Baillier Tindall
and Cassel Ltd. London ISBN; 0-7020-0820-6. 1982; p.
728-741.

Soundarajan C, Rajavelu G. Prevalence of
haemoprotozoan among cattle and buffaloes. Ind. Vet. J
2006;83(12):1258-1260.

Sudhakar Goud K, Vijayakumar K. Molecular diagnosis
and treatment of oriental theileriosis in calves. The
Pharma Innov. J. 2020;9(9):568-571.

Velusamy R, Rani N, Ponnudurai G, Harikrishnan TJ,

40.

41.

42,

43.

~2861 7

https://www.thepharmajournal.com

Anna T, Arunachalam K, et al. Influence of season, age
and breed on prevalence of haemoprotozoan diseases in
cattle of Tamil Nadu, India. Vet. World. 2014;7(8):574-
578.

Venkatraman G, Singh A, Khavi M. Simultaneous
detection of bovine Theileria and Babesia species by
reverse line blot hybridization, J of Clin. Microbiol.
1999;37(4):1782-1739.

Von Schubert C, Xue G, Schmuckli-Maurer J, Woods
KL, Nigg EA, Dirk AE. The Transforming
Parasite Theileria Co-opts Host Cell Mitotic and Central
Spindles to Persist in Continuously Dividing Cells. Plos.
Biol. 2010;8(9):e1000499.

Zafar 1, Sajid MS, Jabbar A, Rao ZA, Khan MN.
Techniques in Parasitology. 1st Ed., Higher Education
Commission, Islamabad, Pakistan; c2006.

Zahid 1A, Latif M, Baloch KB. Incidence and treatment
of theileriosis and babesiosis, Pak. Vet. J 2005;25(3):137-
139.


https://www.thepharmajournal.com/

