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A B S T R A C T 
 
Blood borne protozoan diseases such as trypanosomiasis have negative impacts on health, 
production and working efficiency of camels in different camel-rearing areas of the world including 
Pakistan. In the present study, blood samples were collected from camels kept at desert condition of 
Cholistan to estimate the prevalence of trypanosomiasis and hemato-biochemical changes in 
naturally infected cases. Results showed an overall 9.67% prevalence of trypanosomiasis in camels. 
Various clinical signs such as pyrexia, occasional shivering, inappetence, urticarial swelling, 
lethargy, going down in condition and edema of pads were observed in few cases. The statistical 
analysis did not show significant association of age and sex with trypanosomiasis. However, the 
results revealed significantly decreased values of total erythrocyte counts, packed cell volume, 
hemoglobin concentration, mean corpuscular hemoglobin concentration, serum total proteins and  
albumin while increased values of mean corpuscular volume was recorded in infected animals as 
compared to healthy ones. A significant (P<0.01) increased values of total leukocyte count, 
monocytes, lymphocytes, neutrophils and eosinophils was recorded in the infected animals. 
Moreover, microscopic examination of blood films obtained from naturally infected cases showed 
presence of parasite and various morphological changes in cells such as stomatocyte, hypochromia 
and polychromia.  Significantly increased values of different hepatic enzymes including alanine 
aminotransferase, aspartate aminotransferase and alkaline phosphatase were also recorded. 
 
 

INTRODUCTION 
 

 Trypanosoma evansi which multiplies in blood 
and other body fluids is the most widely spread of an 
endemic disease (surra) of camels and different domestic 
animals throughout the world (Elhaig et al., 2013; 
Rodriguez et al., 2012; Shahid et al., 2013). 
Trypanosomes are blood and tissue parasites of order 
Kinetoplastida and family Trypanosomatidae which are 
found in different mammals including humans (Coura 
and Borges-Pereira, 2010; Dyary et al., 2014). 
Trypanosoma, are mainly transmitted to animals by biting 
insects (Tabanus, Stomoxys and Liperosia) in which they 
undergo a biological cycle. Trypanosoma flagellate 
protozoan parasites induce anemia, fever, depression, 
dullness, weakness, nervous symptoms and are 
responsible for major economic losses in terms of poor 
production (milk, meat, fertility, draught power and 
manure) and sometimes abortion or death in case of no  
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treatment. Currently animal Trypanosomoses are a stable 
constraint for different livestock animals throughout the 
world including Latin America, Africa and Asia however, 
their biological distribution is still evolving (Desquesnes 
et al., 2013). Camel trypanosomiasis is present in India, 
Mongolia, China, Thailand, Russia, Nepal, Vietnam, 
Bhutan, Cambodia, Myanmar, Malaysia, Indonesia, the 
Philippines, South America and Europe (Reid, 2002; 
Salim et al., 2011; Desquesnes et al., 2013). 
Trypanosomiasis in camels may be acute with high fever, 
weakness, anemia, high morbidity and high mortality 
(Enwezor and Sackey, 2005). The acute form of disease 
is generally fatal, while the chronic form is more 
common and associated with secondary infection. 
Haemoparasitic diseases like trypanosomiasis have 
adverse influence on health and working capability of 
camels in large areas of Africa (Mihret and Mano, 2007), 
economically importance in Indian subcontinent (Sood et 
al., 2011) and South Asian countries (Konnai et al., 2009; 
Ismael et al., 2014). Anemia induces anoxic situations in 
infected animals and ultimately leads to progression of 
weakness which manifests signs of dysfunction in 
numerous organs including liver and release of different 
enzymes especially alanine aminotransferase and 
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aspartate aminotransferase (Olaho-Mukani and Mahamat, 
2000; Soylu, 2013). Pakistan is ranked at third position 
among camel rearing countries and have about 1.2 
million heads of camels. The majority of camels in 
Pakistan are present in Balochistan (41%) which are 
particularly raised for draught purposes (Ali et al., 2009). 
In Pakistan, in addition to military campaigns 
dromedaries are good source of income, means of 
poverty alleviation particularly for the people living in 
deserts areas through milk, meat, wool, hides and 
carriage of crops. Out of 17.40 million world camel 
population about one million heads of camels are present 
in different areas of Pakistan (Anonymous, 2013-14). 
Because of the widespread geographic range of 
distribution, its control has got international attention, 
with a focus on formulating and implementing effective 
approaches aimed at enhancing productivity and 
accomplishing a decline in mortality and morbidity 
(Enwezor and Sackey, 2005). Keeping in view the 
importance of trypanosomiasis in camels, this study was 
conducted to know the prevalence, clinico-hematological 
and biochemical changes in naturally infected camels 
with trypanosomiasis. 
 

MATERIALS AND METHODS 
 
Examination of the camels 
 A total of 217 camels kept in two different herds 
including Pakistan Rangers Force at desert conditions of 
district Bahawalpur, Pakistan were examined and 
screened for presence of Trypanosoma flagellate 
protozoan parasites between July and September 2014. 
The camels are usually kept under similar natural desert 
conditions of Cholistan. All the camels were thoroughly 
examined for any clinical ailment sprior to sampling. 
Various physical parameters such as body condition, 
temperature, pulse rate, respiration rate and hump status 
were recorded. Different clinical sings in trypanosomiasis 
positive case were also observed. 
 
Blood collection and parasitological examination 
 Blood samples were collected from the jugular 
vein of each camel following the guide line of 
International Animal Ethic and Welfare Committee To 
detect the flagellated protozoan trypanosomes. Fresh thin 
smears were made using glass slides immediately after 
collection of blood (Khan et al., 2013; Asi et al., 2014). 
All the smears were air dried, fixed with absolute 
methanol and finally stained with Giemsa stain (El-
Dakhly et al., 2013). Various morphological changes 
such as droplet cells, eliptical cells, macrocyte and 
microcyte in erythrocyte of infected camel were also 
observed with the help of light microscope. 

Hematological and biochemical studies 
 For hematological and biochemical studies blood 
samples were collected with and without anticoagulant 
(EDTA; 1mg/ml). Serum was separated from the blood 
samples which were collected without anticoagulant. The 
blood samples those were collected with anticoagulant 
were used to determine different hematological 
parameters (Qureshi et al., 2013; Ali et al., 2014; Gad 
and El-Maddawy, 2014). Total erythrocyte counts (TEC), 
total leukocyte counts (TLC), packed cell volume (PCV), 
hemoglobin concentration (Hb), mean corpuscular 
hemoglobin concentration (MCHC) and differential 
leukocyte count (DLC), such as monocyte, lymphocyte, 
neutrophils and eosinophils were estimated as previously 
described (Ghaffar et al., 2014).  Different serum 
biochemical parameters such as serum total proteins, 
albumin and various enzymes like alanine 
aminotransferase (ALT), aspartate aminotransferase 
(AST) and alkaline phosphatase  (ALP) were determined 
(Hussain et al., 2014).  The information about each camel 
including age and sex was also recorded.  
 
Statistical analysis 
 The data regarding prevalence was analyzed by 
frequency analysis using chi-square test, where 
appropriate odd ratio and 95% C.I. was also computed. 
Data on hematological and serum biochemical parameters 
were analyzed by Student’s t-test, using SPSS, P<0.05 
was considered significant. 
 

RESULTS AND DISCUSSION 
 
 Various clinical signs such as fever, occasional 
shivering, inappetence, urticarial swelling, lethargy, 
going down in condition and edema of pads were 
observed in some infected cases. Previously different 
clinical signs including anemia, poor body conditions, 
urticaria, edema and petechial hemorrhages of serous 
membranes have been observed in naturally and 
experimentally infected animals (Reid et al., 2001; 
Mijares et al., 2010; Padmaja, 2012). Results of the 
present study showed that out of 217 blood samples 21 
(9.67%) were presumed to be positive for Trypanosoma 
evansi flagellated protozoan parasite. Sex-wise statistical 
analysis showed that there was no significant association 
in prevalence of trypanosomiasis in male and female 
animals. Out of total animals examined 8 (8.99%) male 
and 13 (10.15%) female were positive. The statistical 
analysis also did not show significant association of age 
with trypanosomiasis. The results of this study showed 
non significant higher prevalence of trypanosomiasis in 
camels of age group >8 years on the basis of different  
age   groups   (Table   I).   The   overall   prevalence   of  
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Table I.- Bivariate frequency analysis of different parameters in trypanosomiasis positive and healthy camels. 
 

Parameters Positive Negative 95% CL MH Chi-sq P 
value OR/ reciprocal n % % 

       
Sex       
Male 8 8.99 81 4.26- 16.35 - 0.87/1.14 
Female 13 10.15 115 5.77- 16.33 -  
Total 21 9.67 196 6.25-14.17 -  
       
Age groups       
1.0-2.0 2 7.40 25 1.26-22.38 P = 0.290 - 
2.1-5.0 3 7.69 36 1.99-19.52   
5.1-8.0 5 7.46 62 2.79- 15.76   
8.1 -10.0 7 13.72 44 6.21- 25.27   
10.1-15.0 4 12.12 29 3.97- 26.70   
       

 
trypanosomiasis in present study is lower as compared to 
different investigations made by (Shah et al., 2004; 
Bhutto et al., 2010; Aslam et al., 2010) and higher as 
reported by (Murtaz et al., 2006) in camels in different 
areas of Pakistan. Previously higher prevalence of 
trypanosomiasis in camels have been reported in different 
countries of the world such as Southwest Ethiopia 
(Bogale et al., 2012), in eastern Ethiopia (Zeleke and 
Bekele, 2001), in Niger (Pacholek et al., 2001), in Kenya 
(Enwezor and Sackey, 2005), Jordan (Al-Rawshdeh et 
al., 2003), in Sudan (Elamin et al., 1998; Rami et al., 
2003), in mid-Eastern Sudan (Salim et al., 2011) and in 
Kenya (Njiru et al., 2002). The prevalence of parasite 
trypanosomes in present study was higher as previously 
reported in India (Pathak et al., 1993), eastern Ethiopia 
(Tadesse et al., 2012; Zayed et al., 2010). No significant 
difference in prevalence of trypanosomiasis between sex 
categories was recorded. These findings are similar to the 
investigations made by Bogale et al. (2012). Previously 
in Pakistan higher prevalence of Trypanosomasis was 
recorded in female than among male (Bhutto et al., 
2010). However, previous studies in Asia have reported 
significant sex related prevalence of Trypanosomiasis 
more in females as compared to males (Shah et al., 
2004). Results of this study showed that no significant 
difference in the prevalence of parasitism between 
different age groups was recorded. However, the 
infection rate was higher in old camels as compared to 
young camels. The increased rate of prevalence in old 
camels could be due to poor management, movement 
from one place to another and heavy stress through 
transportation of goods. Similar reports are also available 
(Shah et al., 2004; Kassa et al., 2011; Bogale et al., 
2012). In contrast to our results relatively higher 
prevalence of infection was recorded in young age groups 
than adult camels (Kassa et al., 2011). 

 Mean values of different hematological 
parameters such as TEC, heamoglobin concentration, 
PCV, MCV, MCHC, TLC, neutrophils, monocytes, 
lymphocytes, eosinophils and basophils are illustrated in 
Table II. Results showed that TEC, heamoglobin 
concentration and PCV was significantly decreased in 
trypanosomiasis positive camels when compared to 
healthy camels. Mean values of MCV were significantly 
increased while MCHC was decreased in T. evansi 
positive camels. Severe leaukocytosis, neutrophilia, 
monocytosis, eosinophilia and basophilia were recorded 
in positive camels as compared to non infected camels. A 
significant (P<0.01) decreased values of monocytes was 
also recorded in infected animals. The lower 
hematological values including erythrocyte count, 
heamoglobin concentration and PCV are suggestive of 
anemia and have been reported in Trypanosomiasis 
positive camels (Mijares et al., 2010; Abd El-Baky and 
Salem, 2011; Padmaja, 2012; Eyob and Matios, 2013). 
Previously anemia (Mijares et al., 2010), lower total 
serum proteins, lymphocytes number and neutrophilia 
were observed in T. evansi infected camels (Shafqaat et 
al., 2004; Padmaja, 2012). Anemia is considered as a 
major and important indicator of trypanosomiasis 
infection in camel and in human African trypanosomiasis. 
The anemia occurs due to parasitic infection which 
causes large number of erythrocyte to be removed due to 
mononuclear phagocytic response in spleen and haemal 
lymph nodes (Eyob and Matios, 2013). This removal of 
erythrocytes also leads to decrease in PCV and vascular 
dysfunction ultimately resulting to severe anoxic 
conditions (Eyob and Matios, 2013). Moreover anemia 
also causes increased oxidation of erythrocytes which are 
carried out by membrane damage, destruction of cell 
during chronic infection and osmotic fragility (Gutierrez 
et al., 2005). Decreased values of MCHC, increased 
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MCV, lymphocytosis and leaukocytosis also have been 
reported in positive camels (Abd El-Baky and Salem, 
2011; Eyob and Matios, 2013). 
 
Table II.- Analysis of various hematological and some 

serum biochemical parameters(Mean±SD) of 
healthy and infected camels. 

 
Parameters Healthy Infected P- 

values 
    
Total erythrocyte 7.44±1.04 4.25±0.07 <0.01 
Hb concentration 12.61±0.12 8.18±1.04 <0.001 
Packed cell volume 40.71±0.55 25.7±1.22 <0.01 
MCV 28.21±2.50 38.36±2.49 <0.01 
MCHC 50.24±4.67 36.09±3.42 <0.01 
Total leukocyte 12.33±1.27 19.25±2.44 <0.01 
Neutrophil 30.57±2.44 42.37±3.45 <0.001 
Monocyte 2.64±0.02 4.15±0.06 <0.01 
Eosinophil  2.28±0.01 4.51±0.12 <0.01 
Basophil 0.83±0.02 1.34±0.02 <0.01 
Lymphocyte 57.53±2.58 40.51±2.82 <0.01 
Total proteins 7.35±0.09 5.09±0.06 <0.01 
Albumin 3.85±0.03 2.64±0.02 <0.01 
Alanine 
aminotransferase 13.09±1.12 41.94±2.83 <0.001 

Aspartate 
aminotransferase 

32.72±1.77 54.76±2.87 <0.001 

Alkaline phosphatase 92.77±1.23 122.63±1.44 <0.001 
    

MCHC, mean corpuscular hemoglobin concentration; MCV, 
mean corpuscular volume. 
 
 Microscopic examination of blood films obtained 
from naturally infected camels showed presence of 
different morphological changes in erythrocyte such as 
tear droplet cells, eliptical cells, microcytes, microcytes 
with nuclear remnants, paler cells, stomatocytes, 
hypochromia and polychromia (Fig. 1). Previously 
various morphological alterations such as hypochromia, 
polychromia, stomatocyte, anisocytosis and 
poikilocytosis in experimentally infected rats and in 
naturally occurring cases of trypanosomiasis in camels 
have been reported (Abd El-Baky and Salem, 2011). Our 
results showed that in naturally infected camels the mean 
values of some serum biochemical parameters were 
significantly different when compared to healthy camels. 
Mean values of serum total proteins and albumin were 
significantly decreased in Trypanosomiasis positive 
camels as compared to healthy camels. Earlier studies 
also have reported hyperglobulinemia and 
hypoalbuminemia in camels which could be due to 
centrilobular degeneration and hepatic injuries associated 
with hypoxia (Chaudhary and Iqbal, 2000; Ahmad et al., 
2004). 
 Significantly increased values of different hepatic 
enzymes such as ALT, AST and ALP were also recorded. 
These increased values of hepatic enzymes could be due 

to centrilobular degeneration as a result of the hypoxia 
and severe oxidative stress induced by parasitic infection. 
Similar changes also have been reported in rats and 
camels due to trypanosomiasis (Ahmad et al., 2004; Abd 
El-Baky and Salem, 2011). 
 

 
 

 Fig. 1. Blood smear of trypanosomiasis 
affected camel showing tear droplet cells (1), 
eliptical cells (2), macrocyte (3), microcyte (4), 
cells with nuclear remnants (5), paler cells 
(arrow head) andstomatocytes (arrow). (Giemsa 
Stained- 1000X). 

 
CONCLUSION 

 
 From the findings of this study it can be 
concluded that trypanosomaiasis is prevalent in reared in 
desert condition of Pakistan. This study may be a scope 
for further investigations and identification of 
trypanosomaiasis associated vectors.  
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