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Abstract 
A 3-year-old cow which suffered from anorexia and high fever for the last 2 
days was investigated at farmer door step. Detailed examination of cow 
showed high temperature (40.5 0C, pale conjunctival mucous membrane, 
increased size of pre-scapular lymph nodes and severe tick infestation. Ex-
amination of blood smear showed the presence of Theileria spp. Haematolog-
ical values showed low value of hemoglobin (4 gm/dl), TEC (2.3x106/µl), 
PCV (14%) with mild leukocytosis (14.5x103/µl). The biochemical values 
were almost within the normal reference range except for AST (88U/L). 
PCR amplification of the hsp70 gene was done from genomic DNA which 
was isolated from cattle blood and the results showed amplification of ap-
prox. 270 bp. In silico analysis of the generated DNA sequence confirm the 
species of the parasite as T. annulata and the phylogenetic inference of the 
generated sequence (MH178373) showed cladding with Theileria infecting 
domesticate bovines. This study proposed the use of heat-shock protein 70 
(hsp70) gene of Theileria species for inter-species characterization and phylog-
eny. Treatment with intra-muscular single dose of Buparvaquone (Intas 
Pharmaceutical Pvt. Ltd., India; 2.50mg kg-1along with intra-muscular anti-
pyrectic drugs Meloxicam and Paracetamol combination (Intas Pharmaceuti-
cal Pvt. Ltd., India;15 mg kg-1 q24)for 2 days and oral preparation of haema-
tinics (Intas Pharmaceutical Pvt. Ltd., India;  50 ml q24) for 10 days. This is 
the first report on molecular detection of Theileria annulata infection from 
cattle in Tripura, as per available scientific literature. 
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Introduction 

 
ovine tropical theileriosis is a tick-
borne intra-cellular protozoan disease 
caused by Theileria annulata (1) threat-

ening about 250 million bovine livestock 
worldwide in developing countries (2). The 
prevalence of vector borne diseases is being 
reported in increasing trends in various parts 
of India that is the bottle-neck in livestock 
production especially in large ruminant farm-
ing (3,4). Upon transmission of the sporozoite 
by the bite of Hyalomma anatolicum tick, the 
parasite invades mononuclear leukocytes caus-
ing acute lymphoproliferative disease charac-
terized by febrile condition, hyper-salivation 
and lymphnode enlargement. The disease pro-
gresses upon invasion of erythrocytes by piro-
plasmic stage of the parasite. The common 
clinical manifestations include general lym-
phadenopathy, fever, anorexia, anemia, jaun-
dice, weight loss and eventually death, if un-
treated in susceptible animals (5).  

The crossbred cattle of India are highly 
susceptible to T. annulata infection, a disease 
with significant economic loss that costs the 
country's livestock industry US$ 384.3 million 
annually (6). Hence, it is the need of hours to 
identify the vector borne parasite species at 
the earliest possible and administer prompt 
medication especially in an area where it is 
never reported earlier. Northeast India is rich 
in biodiversity and considered as one of the 
hot-spot biodiversity area in India, and there-
fore the vector-parasite transmission cycle is 
virtually unknown. The areas are bordering 
Myanmar in the east and Bangladesh in the 
west and thus the cross-boundary transmis-
sion of infectious agent is being reported (7). 
The area is not found with H. anatolicum tick 
(8) which is really alarming for the possible 
introduction of theileriosis in NEH region.  

Thus, we aimed to report a prompt and 
successful treatment of theileriosis in cow and 
possibly de-tick the animal before it spread 
into a new area. In addition, study the phylo-

genetic inferences of T. annulata from India 
upon molecular confirmation in relation to 
other species of the parasite. 
 
Case description 

A 3-year-old cow in Radhakishore Nagar, 
West Tripura, Tripura, India was investigated 
at farmer’s doorstep for anorexia and high fe-
ver (40.5 °C) for the past 2 days. The animal 
was having history of transportation from Bi-
har to Tripura, 3 days ago. Detail examination 
of the animal showed high temperature 
(40.5 °C), pale conjunctival mucous mem-
brane, increased in the size of pre-scapular 
lymph nodes with abundance of tick infesta-
tion. Blood sample was collected from the 
jugular vein for various haemato-biochemical 
examinations on day 0 and day 10 of treat-
ment. Blood smear was prepared from pe-
ripheral blood for microscopic examination of 
haemoprotozoa.  

The hematological parameters viz., Hb, 
TEC, TLC, DLC were estimated by using Vet 
haematology Analyser (Mindray 2800) and 
biochemical parameters viz., serum creatinine, 
BUN, ALT and AST were estimated on day 0 
and day 10 of post-treatment by using stand-
ard kits. Treatment of the affected animal was 
instituted with intra-muscular single dose of 
Buparvaquone (Intas Pharmaceutical Pvt. Ltd., 
India; 2.50 mg kg-1 along with intra-muscular 
anti-pyrectic drugs Meloxicam and Paraceta-
mol combination (Intas Pharmaceutical Pvt. 
Ltd., India; 15 mg kg-1q24) for 2 days and oral 
preparation of haematinics (Intas Pharmaceu-
tical Pvt. Ltd., India; 50 ml q24) for 10 days. 
Tick infestation in cow was controlled by us-
ing pour on solution 1% Flumethrin (Bayer 
Pharmaceuticals Ltd., 1ml kg-1). Simultaneous-
ly, genomic DNA was isolated from the whole 
blood by using HipurA Blood Genomic DNA 
Miniprep Purification Kit (Cataloque no: 
MB504-50PR) for molecular confirmation of 
the parasite species. PCR amplification was 
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done targeting heat-shock protein 70 (hsp 70) 
with oligonucleotide primers (Forward primer 
-TGTCAAGGAGGCCTCAAATT and re-
verse primer- TTTGACTTTGAA-
TAGGGTGC) synthesize by GCC Biotech 
(INDIA) Pvt. Ltd., Kolkata. The following 
cyclical conditions were used for PCR amplifi-
cation: initial denaturation at 95°C for 5 mins; 
cyclical denaturation at 95 °C for 30sec; an-
nealing temperature at 56 °C for 30 sec for 33 
cycles; extension at 72 °C for 30 sec and final 
extension, 72 °C for 5 min. The PCR product 
(5µl out of the 25 µl) was subjected to subma-
rine electrophoresis in 1.5% agarose gel re-
added with ethidium bromide. The agarose gel 
was visualized in gel documentation system 
and the remaining portion of the PCR product 
was sent for custom sequencing. The DNA 
samples were sent to Department of Bio-
chemistry, University of Delhi South Campus, 
Benito Juarez Road, New Delhi for Sanger 
DNA sequencing both in forward and reverse 
directions. 

The generated DNA sequence was depos-
ited in NCBI database and analyzed upon 
comparison with T. annulata Ankara strain 
(XM_946872) by ClustalW in MEGA 11 
software. To compare the evolutionary dis-
tance of T. annulata from other isolate and 
strain as well as among different species of 
Theileria such as T. annulata of Ankara strain 
(XM_946872), T. annulata of Turkey 
(AY271268), T. parva Muguga strain 
(XM_760227), T. orientalis (CP056068), T. ovis 
(AB248747), T. cervi (AB248748) and T. equi 
(AB248743), phylogenetic tree was construct-
ed by using MEGA software version 11.0 (10) 
by using Maximum-Likelihood and Kimura-2-
parameter. A tree was constructed keeping the 
bootstrap value at 1000 replicates after trim-
ming the non-align sites and the p-distances is 
provided in supplementary material. During 
the construction of a tree, Toxoplasma gondii 
(AB019539) and Babesia bigemina (AB482178) 
hsp70 sequence were used as an out-group for 
comparison.  

Examination of blood smear showed the 
presence of Theileria spp. (Fig. 1) with annular 
shaped parasite within erythrocytes. Confirma-
tion of the parasite species was done by ampli-
fication of the hsp70 gene (Fig. 2) and subse-
quent DNA sequence analysis upon compari-
son with those DNA species available in the 
public data base.  
 

 
 

Fig. 1: Piroplasm of T. annulata in the arrows 
 

 
 
Fig. 2: Showing PCR amplification Theileria annula-

ta hsp70 gene 

 
Lane 1 : Amplification of hsp70 gene at 270 bp 

Lane M: 100 bp ladder 
Lane N: Negative control 

There was transition of nucleotides at three 
positions at C>T (151), T>C (190) and C>T 
(214) and transversion at T>G (55), C>A 
(250) and C>G (260). Despite these point mu-
tations of the nucleotides, alignment of the 
amino acids of our sequence with Ankara 
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strain (XM_946872) did not yield any amino 
acid change at the protein sequence. The 
DNA sequence generated in this study was 
deposited in NCBI data base and accession 
number was obtained as MH178373. The phy-
logenetic inferences drawn in this study 
showed T. annulata of India, Turkey and An-
kara strain are homologous with high boot-
strap value. In fact, other species of Theileria 
infects domestic bovines such as T. parva and 
T. orientalis fall nearer to each other (≥ 90) 

with high bootstrap value upon comparison 
with other Theileria species infecting equines, 
cervid and small ruminants signifying a ho-
mology within these species. In this study, T. 
gondii and B. bigemina was intended to keep as 
an out-group (Table 1), surprisingly other 
Theileria species viz. T. equi, T. cervi and T. ovis 
branch along with the intended out-group 
apart from Theileria infecting domestic bovines 
(Fig. 3). 

 

 AB019539 Toxoplasma gondii

 AB248743 Theileria equi

 AB248748 Theileria cervi

 AB482178 Babesia bigemina

 AB248747 Theileria ovis

 CP056068 Theileria orientalis Fish Creek Strain

 XM 760227 Theileria parva Muguga Strain

 MH178373 Theileria annulata India

 XM 946872 Theileria annulata Ankara Strain

 AY271268 Theileria annulata Turkey98

98

90

100

49

30

93

0.20

 
 

Fig. 3: Phylogenetic inferences of T. annulata cladding with Theileria infection of domesticated bovines from 
other Theileria species 

 

Table 1: P-distance values of T. annulata from India cladding with Theileria infection of domesticated bovines 
from other Theileria species 

 

AB019539_ 
Toxoplasma_gondii 

         

MH178373_Theileria_annula
ta_India 

2.328
85 

        

XM_946872_Theileria_ 
annulata_Ankara_Strain 

2.404
20 

0.020
39 

       

AY271268_Theileria_ 
annulata_Turkey 

2.407
06 

0.024
60 

0.003
99 

      

XM_760227_Theileria_ 
parva_Muguga_Strain 

2.758
25 

0.141
84 

0.147
53 

0.153
29 

     

CP056068_Theileria_ 
orientalis_Fish_Creek 
_Strain 

2.424
00 

0.583
30 

0.583
65 

0.596
54 

0.512
43 

    

AB482178_Babesia 
_bigemina 

0.780
07 

1.792
25 

1.889
32 

1.941
37 

1.953
01 

1.613
48 

   

AB248743_Theileria 
_equi 

0.936
29 

3.262
72 

3.055
72 

2.960
30 

2.996
85 

4.606
90 

0.861
65 

  

AB248748_Theileria 
_cervi 

0.776
46 

2.576
46 

2.508
42 

2.586
59 

2.619
53 

1.615
51 

0.631
65 

0.742
41 

 

AB248747_Theileria 
_ovis 

0.903
36 

1.604
99 

1.605
91 

1.606
54 

1.463
91 

1.594
86 

0.773
54 

1.256
40 

1.046
22 
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Investigation of haematological values 
showed low value of haemoglobin (4 gm/dl), 
TEC (2.3 X106/µl), PCV (18%) with mild leu-
kocytosis (14.5 X103/µl) whereas serum creat-
inine (0.9 mg/dl), BUN (12 mg/dl) and ALT 
(40 U/L) were within normal reference range 
except for AST (88U/L) on day 0 of treat-
ment. The animal showed gradual improve-
ment from day 2nd of treatment and the pa-
rameters became within normal reference 
range on day 10th of treatment. 
 

Discussion 

 
This study calls for more intense and deep-

er study of T. annulata, T. orientalis and T. parva 
that are infecting domestic bovines with 
stronger DNA sequences or concatenated 
genes. Yet, this study proposed the prospect 
of the use of Theileria hsp70 for studying the 
inter-species phylogenetic inferences as did in 
Babesia (11).In Tripura, the microscopic prev-
alence of Theileria spp. was recorded as 18.7% 
in cattle but the confirmation of parasite spe-
cies was not carried out yet. The highest prev-
alence of theileriosis was seen during mon-
soon season reflecting conducive environment 
for tick population during this season in sub-
tropical climate (12). Clinical signs and alterna-
tion in hematological profile of affected cow 
were consistent with earlier reports of lower 
values of hemoglobin, PCV and TEC sugges-
tive of anemia (13).  

Early detection of T. annulata infection and 
its prompt treatment with buparvaquone is 
100% effective in eliminating the protozoan 
parasites from the blood and lymph nodes, 
results in improvement in clinical cases (7,14) 
as reported in this study. Due to latent infec-
tion of T. annulata upon clinical recovery of 
animal from clinical disease (15) and the iden-
tification of its intermediate host in NEH re-
gion (8), utmost care must be taken for rapid 
identification of the parasitic infection and 
prompt treatment is imperative for prevention 
of the disease outbreak in the area where the 

disease is not yet endemic. This study reflects 
the importance of quarantining and de-ticking 
of newly purchased animals prior to mingling 
them with existing stock of animals. At the 
same time, study of the identification and re-
appraisal of the tick species in northeast India 
is warranted as the areas considered one of the 
biodiversity hotspots in India and internation-
ally bordering porous borders with Bangla-
desh and Myanmar. 
 

Conclusion 

 
Transportation of cattle without screening 

for haemoprotozoan diseases from endemic 
region to disease free region may be a poten-
tial threat for the outbreak of diseases in sus-
ceptible animal. The detection of T. annulata in 
this study indicates a pre-requisite for further 
molecular investigation to identify the Theileria 
spp. from other parts of the Tripura and its 
neighboring states. This study calls for more 
intense and deeper study of T. annulata, T. ori-
entalis and T. parva that are infecting domestic 
bovines with stronger DNA sequences or 
concatenated genes in Tripura. 
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