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ABSTRACT 
 

The prevalence of Theleria annulata in buffaloes was determined through 

clinical findings and microscopic examination in peri-urban and urban areas of 
Hyderabad, Pakistan. Out of 2400 buffaloes evaluated during the study, 1845 
(76.87%) were found infested with ticks. The overall prevalence of ticks was 
970 (80.8%) in peri-urban and 875 (72.91%) in urban regions of Hyderabad. 
Ranking of predilection sites of tick infestation in buffaloes revealed that 
external genitalia, udder and perineum were most infested (54%), followed by 
dewlap (23%), inner thighs (10%) neck and back (5%), tail (3%), ears (2%), 
around eyes (1%), flanks (1%) and legs (1%). Out of these 1845 tick infested 
bovine samples, 1680 (91.05%) were found positive for Theileria species by     
Giemsa-stained method. The microscopic hematological examination revealed 
the prevalence of 70%Theleiria annulata in the Hyderabad. The infected 
buffaloes showed clinical signs such as fever, anorexia, hair loss, open mouth 
with difficulty in breathing, lymph node enlargement, and protrusion of eyes, red 
skin and weakness. However, suspected buffaloes exhibited normal feed 
intake, urination and defecation during the survey. The occurrence of the 
parasitic infection was significantly higher (P<0.05) in the peri-urban areas than 

in urban areas. Findings of the present study revealed that peri urban buffaloes 
were more susceptible to theileriosis in comparison to urban buffaloes.Twenty 
four hundred blood samples were randomly collected from urban and          
peri-urban regions of Hyderabad, Pakistan. Haemotological studies revealed 
that Theileria annulata in buffaloes significantly produced effect (P<0.01) on 

erythrocyte and leukocyte indices, whereas, platelet indices remained 
unaffected from Theileria annulata in buffaloes.  
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INTRODUCTION  
Livestock farming is one of the old and economic activities in the rural and urban 
areas of Pakistan indicating an increase of 2.7 percent from last year (Ahmad, 
2014). This activity makes an important financial contribution to gross value 
addition of 55.9 percent and 11.8 percent to  GDP during 2013-14 as compared 
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to 55.5 percent and 11.9 percent from  last year, respectively (Ahmad, 2014 and 
GoP, 2014). Theileriosis in farm animals caused huge health and production 
losses and therefore these remained socio-economic challenge and threat for the 
sustainable livestock sector (Swai et al., 2007; Ali and Radwan, 2011; Durrani et 
al., 2011).  

Theileriosis also known as East Coast fever is an economically significant 
fatal tick-born protozoan disease of domesticated and wild animals. Theileriosis 
is widely distributed in Asia, North Africa, South Europe and Australia (Ali and 
Radwan, 2011). The disease in cattle and other animal species is caused by the 
protozoan parasite of Theileria species. Theileria species may overcome the 
immune system of the susceptible breed of the cattle and could lead to death. 
The pathology of the disease is related to intra-macrophage stage of the 
protozoa (schiznot) (Glass, 2001). The heamoprotozoan parasites such as 
Anaplasma, Babesia and Theileria are the highly important protozoa that cause 
infections in cattle and buffaloes in Pakistan. It has been reported that 27.69 and 
16.12% of heamoparasites were prevalent in two livestock farms (Khan et al., 
2004). Generally, the clinical cases of theileriosis occur throughout the year 
Muhammad et al. (1999). However, there is an increase in clinical cases of the 
disease in cattle and buffaloes during the hot and humid weather conditions 
(Ashfaq et al., 1983). Several studies reported the prevalence of Theileria 
parasites in the cattle and buffalo farms of Pakistan (Shahnawaz et al., 2011).    

The protozoa of this haemoparasitic disease are transmitted by the Ixodid 
ticks of the genus Hyaloma (Aktas et al., 2004). The tick vectors such as 
Hyalomma anatolicum, Hyalomma m. marginatum, Hyalomma a. excavatum are 
well known for transmission of the Theileria species in tropical and sub-tropical 
regions (Viseras and Garcia-Fernandez, 1999). Generally the diagnosis of East 
coast fever is based on the detection of Theleileria species using Giemsa-stained 
hematological and lymph-node smears and indirect immune-flourocent antibody 
test (IFAT). The previous studies suggested that frequent cases of the bovine 
theileriosis, and wide distribution of vectors in the selected regions study is the 
major constraint in the livestock production. Therefore, this study was planned to 
identify the theileria species and prevalence regarding their relevance to tick 
infestation and farm setting in the local regions. 
 

MATERIALS AND METHODS 
Twenty buffalo farms were selected for study of presence of Theileria species 
from 2013 through 2014 in urban and peri-urban areas of the Hyderabad, 
Pakistan. The study was designed to determine the occurrences of the protozoan 
parasites on the animal health and environmental conditions of the animal with 
respect to their farming status. During the survey study, the animal living 
conditions of bovine population, standardized physical examinations and the 
collection of biological samples were performed. Inclusion of the sampling 
animals was observed for tick infestation and physical conditions to enhance the 
representation of animals with carrier of the heamoprotozoan parasites. All 
clinically suspected buffaloes were clinically examined for fever, hemorrhages 
from mucosal membranes (conjunctival, nasal and oral) and enlargement of pre-
scapular lymph nodes. The affected (2400) buffaloes were selected on the basis 
of clinical signs, appearance of ticks, history and presence of piroplasms in the 
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thin blood films. Clinically healthy tick-free buffaloes were used as control of 
similar age from 20 selected dairy farms. 
 
Sample collection 
Twenty four hundred blood samples were randomly collected from buffaloes 
located in urban and peri-urban regions of Hyderabad, Pakistan from 2013 to 
2014. Blood was collected from jugular vein and smears were prepared. A small 
drop of blood from the suspected animals was placed near one end of a clean 
slide and a second slide was used as the spreader, the blood was streaked into a 
thin film and allowed to dry.The thin smear prepared slides were air-dried and 
fixed with methanol and stained in 10% Giemsa stain. The slides were examined 
under oil immersion objective of microscope for piroplasms in red blood cells and 
infected leukocytes for schizonts of T. annulata (Soulsby, 1982).  
 
Hematological studies 
Blood samples (5 ml) for haematological tests were collected from jugular vein in 
heparinized vacutainer tubes. The collected samples were then immediately 
placed on ice after the collection. Haematological examination of neutrophil 
granulocytes percentage (GR %), neutrophil granulocytes (NG %), hematocrit 
percentage (Hct %), hemoglobin (Hgb g/dL), lymphocytes percentage (LY %), 
lymphotes (LY#), mean corpuscular hemoglobin (MCH), mean corpuscular 
hemoglobin concentration (MCHC), mean corpuscular volume (MCV), monocytes 
percentage (MO %), monocytes (MO#), mean platelet volume (MPV), platelets 
(Plt), Pct (%), platelet distribution width (PDW), red blood cells (RBC), red blood 
cell distribution width (RDW%) and white blood cells (WBC) were analyzed using 
Beckman Coulter AcT Diff Hematology Analyzer (Beckman Coulter, Tokyo, 
Japan) at postgraduate Central Scientific Laboratory, Faculty of Animal 
Husbandry and Veterinary Sciences, Sindh Agriculture University, Tandojam.   
 
Statistical analysis 
The data was analyzed statistically using statistical software Minitab 15. 
 

RESULTS  
The study was performed in order to determine the prevalence of Theileria 
species in buffaloes of peri-urban and urban areas of Hyderabad, Sindh, 
Pakistan. During the investigation, some of the animals showed tick infestation 
and clinical signs of Theileriosis. Hyalooma tick species were found prominent in 
the infected animals and distributed on external genitalia, ears, legs and udder 
(Figure 1 and Figure 2). Ranking of predilection sites of tick infestation in 
buffaloes indicated that external genitalia, udder and perineum were most 
infested (54%), followed by dewlap (23%), inner thighs (10%) neck and back 
(5%), tail (3%), ears (2%), around eyes (1%) flanks (1%) and legs (1%). Out of 
2400 animals selected for the study, 1845 (76.87%) were found infested with 
ticks. The overall prevalence was 970 (80.8%) in peri-urban and 875 (72.91%) in 
urban regions. Out of these 1845 tick infested bovine samples, 1680 (91.05%) 
were found positive for Theileria species (Table 1).  
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The infected animals showed clinical signs such as fever, anorexia, hair loss, 
open mouth with difficulty in breathing, red skin and weakness. However, 
suspected animals exhibited normal feed intake, urination and defecation during 
the survey. 

The microscopic hematological studies revealed that total of clinically 
suspected 2400 blood samples examined, out of these 1680 (70%) were found 
positive for Theileria annulata (Table 1 and Figure 3). Geimsa’s stained blood 
smears examination revealed 75% prevalence of the Theileriosis in the peri-
urban and 64.9% prevalence was observed in urban area of the study. The 
occurrence of the parasitic infection of Theileria species were significantly higher 
(P<0.01) in the peri-urban areas than in urban areas of Hyderabad.     

Our findings revealed that peri-urban buffaloes were more susceptible to 
Theileriosis in comparison to urban buffaloes. Haemotological studies revealed 
the significant differences (P<0.01) between the T. annulata carrier and non-
infected buffaloes. Haemotological parameters such as lymphocyte percentage, 
lymphocyte volume, hematocrit percentage, MCV and RDW was significantly 
increased in T. annulata infected buffaloes, whereas, MCH and MCHC were 
significantly declined (P<0.01) in Theileria annulata infected buffaloes (Table 2). 
Whereas, other haemotological parameters remained unaffected from T. 
annulata in buffaloes. 
 

DISCUSSION 
The study was designed and conducted to determine the presence of Theileria 
species and its relevance to tick infestation and farming setting in the peri-urban 
and urban regions of Hyderabad, Pakistan. In general, the occurrence of bovine 
Theleriosis has been largely attributed to the presence of tick vectors. In 
subclinical Theileriosis, bovine become chronic carrier of the piroplasma and thus 
source of infection for tick vectors reported by Altay et al. (2008).  In present 
study, we isolated Theileria annulata at the highest prevalence in tick infested 
animals and the animals exhibited clinical signs. During the hot humid conditions, 
there was increase in tick vector population. Therefore, the cases of bovine 
theileriosis were prominent in hot climate regions where the high numbers tick 
vector populations have also been reported by other workers. In this study, the 
cases of the disease were relatively more prevalent in buffaloes reared in peri-
urban farms. As the infrastructure and farm setting were different, locations 
greatly influence the tick vector population. Previously, it has been reported by 
Khan et al. (1996) that the distribution of the tick species such as Boophilus 
microplus, Boophilus annulates, Hyalomma aegyptium, Hyalomma anatolicum, 
Hyalomma marginatum marginatum and Rhipicephalus sanguineus in the 
southern and northren regions of Pakistan. These tick species play significant 
role in transmission of the heamoprotozoan parasites in the farm animal species 
in tropical and subtropical South Asian countries as reported by Ghosh et al. 
(2007). The tick infestation evidence suggests that farming setting in peri-urban 
farms may be significant source of the infections in dairy buffalo.      
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Figure  1. Prevalence of tick species in peri-urban areas of Hyderabad 
 
 
 

 

Figure  2.  Prevalence of tick species in urban areas of Hyderabad 
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Plate 3. Giemsa staining method showing Piroplasmic forms of Theileria 

annulata in a microscopic field  
 

Predilection sites for the infestation of tick specie vary with host like 
Boophilus decolaratus strongly like to occupy head, dewlap and back whereas, 
Haylomma marginatum rafipes opt external genitelia and tail reported by 
Tessema and  Gashaw (2010). Predilection site of ticks was perineum in Nguni 
and non-descriptive cattle in South Africa as reported by Marufu et al. (2011). 
Ticks usually prefer thinner, short hair skin and highly blood supplied area like 
external genitalia and inguinal/groin region for infestation. This helps in easy 
penetration of mouth parts into richly vascular area for feeding. Atif et al. (2012) 
also reported that Hyalomma anatolicum and Rhipicephalus (Boophilus) 
microplus preferred to infest the sites of perineum, udder, external genetalia, 
dewlap and inner thighs in cattle.  
 
Table 1. Prevalence of Theileria annulata in peri-urban and urban areas of Hyderabad 
 
 

Sampling 
Site 

No. of 
Samples 

Tick 
infested 

T. annulata 
+ve from 

tick 
infested 

T. annulatave 
from overall 

samples 

Prevalence 
of T. 

annulata 

Peri-
urban 

1200 
970/1200 
(80.8%) 

901/970 
(92.88%) 

299/901 
(24.91%) 

901/1200 
(75%) 

Urban 1200 
875/1200 
(72.91%) 

779/875 
(89.02%) 

421/875 
(35.08%) 

779/1200 
(64.9%) 

Total 2400 
1845/2400 
(76.87%) 

1680/1845 
(91.05%) 

720/1845 
(30%) 

1680/2400 
(70%) 
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Table 2.  Haematological studies on the normal and infected bovine samples (Mean 

values ± SE)  
 

Parameters Non-infected buffaloes 
(Mean+SE) 

Infected buffaloes 
(Mean+SE) 

WBC  (10
3
/ul) 10.44+1.1

** 
5.61+0.90

**
 

LY (%) 51.83+2.3
**
 61.71+2.56

**
 

MO (%) 13.2+2 14.5+1.53 

GR (%) 19.15+3 20.38+1.92 

LY (10
3
/ul) 2.84+1.3

** 
7.33+1.84

**
 

MO (10
3
/ul) 0.79+0

**
 1.5+0.21

**
 

RBC (10
6
/ul) 3.67+0 3.65+0.39 

Hgb (g/dl) 7.17+0 7.05+0.37 

Hct (%) 21+0.2
**
 23.03+1.23

** 

MCV (fL) 54.18+1.02
** 

57.3+1.5
** 

MCH (pg) 19.47+1
** 

15.43+0.43
** 

MCHC  (g/dl) 35.36+2
** 

24.61+1.75
** 

RDW (%) 16.7+1.5
** 

21.56+1.71
**
 

Plt (10
3
/ul) 244+21 233.53+17.51 

MPV (fL) 8+1 7.42+0.40 

Pct (%) 0.16+0 0.18+0.21 

PDW 17+1 16.8+0.35 
**
Different superscripts on means in a row show significant differences at (P<0.01) 

During the clinical assessment, suspected animals showed the prominent 
signs such as fever, anorexia, hair loss, open mouth with difficulty in breathing, 
red skin and lethargy. However, there was no evidence of abortion and/or 
mortality in buffaloes during the investigation. The positive cases of the Theleiria 
heamoparasites were detected in healthy buffaloes without showing clinical 
features by Mghirbi et al. (2008). The absence of the clinical features in positive 
cases could be in relation to seasonal variation and carriers of Theleiria 
heamoparasites for many years as described by Mghirbi et al. (2008). Generally, 
the microscopic hematological examination is considered as the gold standard 
for detection of protozoan parasites such as Theileiria and Babesia (Nayel et al., 
2012). In this study, the microscopic hematological examination revealed 70% 
prevalence of Theleiria annulata in Hyderabad, Pakistan. Similar observations 
were also recorded by Durani and Kamal (2008). They reported the prevalence 
of 60% T. annulata in bovine in district Kasur, Pakistan. The incidence of this 
heamoprotozoan parasites in Pakistan were also observed in cattle about 44% 
by Durani et al. (2011), 19% by Shahnawaz et al. (1999) and 10.76% by Saleem 
et al. (2014). The reason of higher incidence in Hyderabad may be attributed to 
weather, age, breed, environment and type of animal housing. In this study, 
haemotological profile revealed that Theileria annulata in buffaloes significantly 
produced effect (P<0.01) on erythrocyte and leukocyte indices, whereas, platelet 
indices remained unaffected from Theileria annulata in buffaloes. Similar findings 
were also reported by Durani et al. (2008) who reported that erythrocyte indices 
were significantly affected (P<0.01) in Theileiria annulata infected buffaloes and 
produced macrocytic hypochromic anemia. Similar findings were also observed 



Pak. J. Agri., Agril. Engg., Vet. Sci., 2016, 32 (1) 

92 

 

by Hussein et al. (2008) and Qayyum et al. (2010) that the normocytic 
hypochromic anemia appears in cattle with theileriosis. Permanent blood sucking 
ticks also play a role to produce normocytic hypochromic anemia by causing 
persistent loss of blood in animals. Boulter and Hall (2000) reported that 
haemopiotic progenitors was suppressed by tumor necrosis factor-α (TNF- α) 
which implicated in the pathogenesis of anemia in bovine theileriosis. This could 
be attributed to the harmful effect on bone marrow by the toxic metabolites of 
Theileria spp. which interfere with the process of erythropoeisis.  

Hussein et al. (2008) also observed a significant decrease (P<0.001) in total 
leucocytic count and neutrophils while the lymphocytes and monocytes indicated 
significant increase (P<0.001) in comparison with healthy control ones. Similar 
results were observed in Theileria infected cattle by Lamiaa (1997). Qayyum et 
al. (2010) also reported significantly reduced TEC, PCV, and TLC in Theileria 
infected buffaloes as compared to normal values. The decrease in total leukocyte 
count has been reported by Graham et al. (2001). Decrease  in leukocyte is  
related  to  a  destruction  of  leucocytes  in lymphoid  organs  and  infiltration  of  
these  cells  in  other organs (Clark et al., 1986). Changes in Leucogram might 
be attributed to persistent harmful effects on the haemopiotic organs especially 
bone marrow of toxic metabolites of Theileria and their interference with the 
process of leucogenesis. Lymphocytes and monocytes increase is related with 
compensatory mechanism as target cells in response to their invasion with 
Theileria protozoan.  
 

CONCLUSION 
Based on the findings of this study the prevalence of theileriosis was more in tick 
infested buffaloes and Theileria annulata significantly affected erythrocyte and 
leukocyte indices, whereas, platelet indices remained unaffected in Theileria 
annulata infected buffaloes.  
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