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Abstract: Bovine Babesiosis is a tick-borne disease of cattle caused by haemoparasite of the genus 

Babesia. This parasite is responsible for considerable losses due to mortality, weight loss, and reduction in 

milk besides the cost of treatments. This study aimed to study the effect of Babesia on some hematological and 

biochemical parameters on cattle in farms of El-Wisata in the El-Gabal El-Akhdar area. Twenty-three of 

crossbred cattle of 3-8 years old were examined. Giemsa stained thin blood smears from the ear 

vain of all 23 cases of crossbred cattle for microscopic examination to diagnose the parasite in the 

blood and divided the animals into two groups (7 non-infected group (30.5%) and 16 infested group 

(69.5%)), as well as two blood tubes (with EDTA) from the jugular vein of all cases were collected 

for hematological analysis and (without EDTA) for biochemical analysis. The results of the 

haemato-biochemical studies showed a significant reduction in the levels of RBC, PCV, Hb, MCH, 

MCV, TP, Ca+ and Na+ with a significant increase in WBC and K-  levels in the crossbred cattle 

infected group. The infected cases marked the clinical-pathological symptoms like fever (41 C°), 

Anorexia, depression, weakness, pale mucous membrane, weight loss, hemoglobin urea, decrease in 

milk and death within a few days.   
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INTRODUCTION 

Cattle play an essential role in our life as they 

are the main source of milk and meat. The 

cattle's health has deteriorated due to parasitic 

diseases in general and blood parasites in 

particular(Talkhan et al., 2010) Bovine 

Babesiosis is a parasitic disease caused by an 

intraerythrocytic protozoan of the genus 

Babesia (Alvarez et al., 2019). It infects a wide 

range of domestic and wild animals with a 

main impact on cattle. This disease has been 

distributed in the world (Bock et al., 2004; 

Ristic & Levy, 1981). Babesia is the second 

most commonplace parasite situated within the 

blood of mammals after trypanosomes (El-

Hamed et al., 2016). In addition, some species 

of Babesia are zoonotic and affect human 

health (Talkhan et al., 2010) It is still 

representing a serious trouble in tropical and 

subtropical countries (Hussein et al., 2007), It 

leads to lowering the productive performance 

of the affected animals (Zulfiqar et al., 2012).It 

is an important disease in Middle East 

countries because it sometimes occurs in acute 

forms with serious recognized clinical 

alteration which affects the production of 

animals (Talkhan et al., 2010). In Libya, the 

prevalence in Tripoli was 12.9% (El Maghrabi 

et al., 2008) El-Gabal El-Akhdar was 32.61% 

(Bulabiad, 2013). 16.74%  The most common 

species that cause infection on cattle are 

Babesia bigemina, Babesia divergens, Babesia 

bovis (Adham et al., 2009) Babesia species 

cause acute disease by two principle methods 

i.e hemolysis and circulatory disturbance 

(Mohammed & Elshahawy, 2017).  

Clinically, this disease has been characterized 

by high fever (40-41.6°C), anorexia, weight 

https://doi.org/10.54172/mjsc.v34i4.200
https://crossmark.crossref.org/dialog/?doi=10.54172/mjsc.v34i4.200&amp;domain=pdf&amp;date_stamp=2008-08-14
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loss, ruminal atony, dyspnea, and 

hemoglobinuria (MM, 2017). Some studies 

have reported that the calves up to 9-12 months 

of age are generally resistant to such diseases 

due to inverse age resistance, but the clinical 

symptoms in neonatal calves were inability to 

suckle. Babesia causes red water urine 

(haemoglobinuria) or dark brown to coffee in 

urine color accurding to babesia stages, various 

degrees of jaundice from paleness in mild cases 

to severe yellow discoloration of the 

conjunctiva (Schalm, 1965) and vaginal 

mucous membranes in more serious cases and 

deep shallow respiration in sheep, goats, cattle, 

horses, dogs, and cats (Bal et al., 2016). 

Babesia sporozoites are injected into the host 

by ticks and invade red blood cells (RBCs) 

where they transform into trophozoites that 

grow and divide into two pear-shaped 

merozoites. Babesia enters directly into red 

blood cells of the host (Lounsbury, 1906), the 

division process is then repeated. The parasite 

infects and destroys red blood cells, it can lead 

to a serious condition called hemolytic anemia 

(Koger, 1981). The main cause of anemia is 

due to intravascular hemolysis, and the rate of 

damage of erythrocytes and capacity of 

erythropoiesis. Hyperemia occurs in mucous 

membranes at later stages (MM, 2017). It 

causes a decline in erythrocyte count, packed 

cell volume, and hemoglobin level and serum 

changes may include increased potassium and 

reduced calcium and sodium levels (Tufani et 

al., 2015).  

The quickly dividing parasites in the red cells 

create rapid damage to the erythrocytes 

(Pandey & Misra, 1987) associated with 

hemoglobinaemia. This may cause death within 

a few days (Mohammed & Elshahawy, 2017). 

So, the present study was designed to diagnose 

the disease and determine the changes in some 

hematological and biochemical parameters in 

some infested cattle with bovine Babesia in El-

Wisata in El-Gabal El-Akhdar area- Libya. 

MATERIALS AND METHODS 

Study area and period: The present study was 

conducted between March 2017 and January 

2018. The seasons of the study included rainy 

(September, October, November, December, 

January, March, and April) and sunny (May, 

June, July, and August) periods. The study 

location was on farms of El-Wisata in El-Gabal 

El-Akhdar area-Libya. 

Animals: A total number of twenty-three 

crossbred cattle, from three to eight years old, 

were examined and divided into two groups 

showing clinical signs, ticks and some 

haemato-biochemical effects of Babesia bovine 

on the two groups, naturally infected group and 

healthy or non-infected group. 
 

Blood Samples: Three samples were collected 

from each one of all 23 cases.  The first sample 

was a drop from ear vein to make a blood 

smear for microscopic examination, however, 

for each sample, three smears were examined 

very carefully so that not a single organism 

might escape. While the second one was serum 

samples for biochemical analysis of TP, Ca
+
, 

Na
+
, K

-
 and the third was blood samples for 

CBC Examination. 
 

Clinical Diagnosis: All 23 cases of crossbred 

cattle were diagnosed by the Giemsa stained 

thin blood smears technique (Coles, 1986). 
 

Hematological parameters: Approximately, 2 

ml sample of blood was collected with EDTA 

anti-coagulant and was sent to the laboratory 

directly in an Ice Container and analyzed for 

hematological parameters which included 

hemoglobin (Hb g/dL), packed cell volume 

(PCV %), total erythrocyte count (RBC 

×10
6
/μL), total leukocyte count (WBC × 

10
3
/μL) and differential leukocyte count 

(Sharma et al., 2016). Mean corpuscular volume 

(MCV), mean corpuscular hemoglobin (MCH) 

and mean corpuscular hemoglobin 

concentration (MCHC). These hematological 

analyses were measured by a Complete Blood 

Count device CBC in Laboratory Diagnosis. 
 

Biochemical assays: The collected blood 

samples were kept about 10 minutes at room 

https://labtestsonline.org/conditions/anemia
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temperature. After centrifugation at 3000 rpm for 

15 minutes using Thermo Scientific Centrifuge, 

serum was placed in a 1.5 ml Eppendorf tube and 

kept at -20°C until it was analyzed. Total serum 

protein (TP) was estimated by the Biuret 

method forming a violet-colored copper-

protein complex having maximum absorption 

at 550 nm. Calcium (Ca
+
), Sodium (Na

+
) and 

potassium (K
-
) levels of serum samples were 

estimated using commercial kits (Wharton & 

McCarty, 1972).  
 

Statistical analysis: Data were presented as 

mean ± standard error (S.E.). Data were 

analyzed using an independent sample T-test. P 

values ≤0.05 were considered to be statistically 

significant (SPSS Version 19) (Snedecor & 

Cochran, 1994).  

RESULTS 

Clinical Findings: Cattle infected with B. 

bovis demonstrated characteristic clinical signs 

of babesiosis. Briefly, a high rise in body 

temperature (40-41.6), body condition is thin, 

pale and empty episcleral blood vessels were 

anemic.  The clinical severity ranged from 

paleness in mild cases to severe yellow 

discoloration in more advanced stages of the 

infected cases, red water urine 

(haemoglobinuria) or dark brown to coffee in 

urine color according to Babesia stages, severe 

clinical manifestation and accelerated heart and 

respiratory rates. Some cases showed nervous 

manifestations in advanced stages. Different 

degrees of tick infestations were present inter-

mandibular space, around groins, horns and 

ears . 

Hematological Findings: 16 (69.5%) out of 23 

cases showed the presence of the parasite 

Babesia from ear vain and seven cases were 

negative 7 (30.5%). 
 

Hematological parameters: The mean values 

of Red Blood Cells (RBCs 10
6
/µl), hemoglobin 

concentration Hb (g/dl, Packed cell volume 

(PCV %), White Blood Cells (WBCs 103/µl), 

differential leucocytes count DLC %, Mean 

Corpuscular Volume (MCV fl), and Mean 

corpuscular hemoglobin (MCH pg) are listed in 

Table 1.  

Table:(1). The results of the hematological parameters 

of infested/non-infested. 

Haematological 

Parameter 

MEAN±SE 

Infected group Non infected group 

Hb  g/dl 5.98±0.23
b 

12.03±0.34
a 

WBC 10
3
/µl 7.022±0.42

a 
5.30±0.55

b 

Monocyte % 10.003±0.78
a 

3.50±0.31
b 

Eosinophils % 13.87±0.88
a 

5.13±0.09
b 

Neutrophils % 16.947±0.12
b 

31.32±0.90
a 

Lymphocytes % 59.18±0.21
a 

60.05±0.23
b 

RBC 10
6
/µl 4.32±0.18

b 
6.94±0.20

a 

PCV% 19.12±0.63
b 

31.16±0.41
a 

MCV fl 39.01±1.02
b
 44.26±0.11

a
 

MCH pg 12.31±0.35
b 

15.67±0.57
a 

*small letters mean there is a significant different between two groups.  

Briefly, the important findings can be 

summarized as follows; there was a significant 

reduction (P<0.05) in the mean values± 

standard error of RBC, PCV, Hb, MCH, MCV 

and Lymphocyte with a significant increase 

(P<0.05) in WBC, and DLC. Therefore, it is 

clear that there are significant differences in the 

hematological parameters between the B. 

bovine infected group and the control one. 
 

Biochemical parameters: The mean values of 

Total Protein (TP), Calcium (Ca
+
), Potassium 

K
-
  and Sodium (N

+
) of infected and control 

groups are listed in Table 2. 

Table:(2). The results of the Biochemical parameters of 

infested/non-infested cattle  
Biochemical 

Parameter 

MEA ± SE 

Infected group Non Infected group 

TP g/dl 5.49±0.23
b 

7.455±0.30
a 

Ca+ mg/dl 7. 22±0.24
b 

9.55±0.55
a 

K- mmol/l 4.62±0.41
a 

4.1±0.16
b 

Na+ mmol/l 119.13±1.52
b 

146.33±2.81
a 

*small letters mean there is a significant different between two groups.  

A comparison of serum biochemical 

examination of parasite positive and negative 

blood samples from cattle showed a significant 

increase (P<0.05) in potassium level K-. 

However, a significant decrease (P<0.05)  was 
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recorded in total protein TP, calcium, and 

sodium levels. 
 

DISCUSSION 

In the present study, Babesia infection was 

confirmed by light microscopy examination in 

farms of El-Wisata in El-Gabal El-Akhdar area. 

The observed clinical findings in cattle with 

Babesia Bovine have shown that animals 

suffering from a lot of symptoms such as high 

temperature (40-41.6), pale mucous 

membranes, thin body, dark brown to coffee 

urine in color, increased heart and respiratory 

rates.  These findings were in agreement with 

(Bal et al., 2016; Fujinaga, 1981; Georgi et al., 

1990).  

The clinical findings Microscopic examination 

of Giemsa stained blood smear of all 23 cases 

of crossbred cattle revealed that 16 cases 

(69.5%) had parasites in the blood and these 

cases were named as naturally infested group 

and 7 cases had normal blood (30.5%) and 

were called as the control group.(Samad et al., 

1989) supported this view. (Karim et al., 2012) 

also recorded Babesia organisms through 

Giemsa’s staining of blood smear. However, 

reports of (Banerjee et al., 1983) were 

discordant with higher prevalence (14.53%) of 

subclinical infections. 

The clinical findings can be attributed to the 

multiplication of organisms in peripheral 

vessels and consequence intravascular 

hemolysis (Rajendran & Hafeez, 2003). The 

hemolysis was due to anemia and 

hemoglobinuria (Rani et al., 2010). Several 

factors contribute to anemia in babesiosis, such 

as a decrease in the amount of erythrocytes 

hemoglobin concentration (Hussein et al., 

2007). The Hematological principles were 

adversely affected in positive cases (Ananda et 

al., 2009). Table 1 shows a significant 

reduction (P<0.05) in the mean values of RBC, 

PCV, Hb, MCH, MCV, and neutrophils as a 

result of an immune response to Babesia 

infection (Mahmoud & Abou-Zeina, 2008), 

with a significant increase (P<0.05) in WBC, 

monocytes, and Eosinophils in comparison 

with healthy control. Babesiosis causes 

normocytic normochromic anemia in cattle 

which could be attributed to intravascular 

haemolysis of red blood cells, and this is 

supported by (Guglielmone et al., 1996; 

Pandey & Misra, 1987) agrees with significant 

increases in WBC, Eosinophils and monocytes 

associated with a significant decrease 

(P<0.005) in neutrophils. This could be 

explained as the breakdown of RBC by 

Babesia stimulates the phagocytic cells such as 

lymphocytes and monocytes to clean up the 

body from the toxic remnants of ruptured red 

blood cells. Babesia infection leads to the 

stimulation of the body defense mechanism to 

produce antibodies against the Babesia antigen. 

(Court et al., 2001) mentioned that the 

significant increase in monocytes in primary 

Babesia infection could be attributed to their 

role as active mediators in the innate immune 

response. The serum of Babesiosis infected 

cattle showed a decrease in calcium levels, 

increase in potassium levels and reduced 

sodium levels. This finding agrees with (MM, 

2017).  

This occurs because Babesia can cause 

degeneration and necrosis in kidney convoluted 

tubules (Salem et al., 2016) There was a highly 

significant decrease in total protein in the 

serum of infected clinical cases.  This could 

have occurred because Babesia can cause 

disruption in liver function that leads to 

decrease production from the liver due to direct 

and indirect effect of the parasite, digestive 

disturbance (diarrhea), loss of appetite and high 

fever (Atif et al., 2012; Salem et al., 2016) who 

recorded that with low levels of parasitemia, 

Babesia may not be found on microscopic 

examination. (Ananda et al., 2009; Chowdhury 

et al., 2006) documented that more attention in 

the management of crossbred cattle gives less 

chance of pre-exposure of vectors and develops 

no or less immunity, resulting in the frequent 

occurrence of such diseases.  

CONCLUSION 
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The results obtained from this study could be 

useful as basic information for a further 

advanced epidemiological study and 

formulation of control measures of tick-borne 

diseases. Further investigation using modern 

serological and molecular techniques with a 

large number of samples is recommended 

especially in another part of the country in 

order to further establish the effects of tick 

infestation in cattle of other parts of Libya and 

management of the disease. 
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دم موون جوونب البابيايوواا روولا الط يوول مسوو ول عوون مماشووية يتسووبب عوون ط يوول الوولبووونين البابيايووا رووو موورا ينقموو  القووراد  :المستتتصم 
رول  الدراسوة  بالإضوانة إلوت تكم وة العولا ا رود  نتوا  اللميوبإالونيات، ونقدان الووان وانخ واا  خسائر اقتصادية كبيرة ناجمة عن

ة نوو  منطقووة الجبوول موواارع الوسوويطبعووا نوو  المصووابة بالبابيايووا  الماشووية نوو دراسووة توو ثير التتيوورات الدمويووة والكيميووا  الليويووة  رووو
مسلات دموية رقيقة من وريد الألن مصبوغة بصوبتة تم عمل ا سنوات 6-3من الماشية الهجين بين عمر  33نلصت خضرا الأ

 %(12.6)61مجموووعتين إلووت وموون خوولال روولا ال لوو  قسوومت  ،مجهريووال لمكشوو  عوون الط يوولثووم ال لوو  قيموواا موون جميوولا اللووالات 
نابيووب تلتوووي عمووت مووانلا أموون الوريوود الوووداج  نوو  نابيووب الوودم أثنووين موون إاجووري سوولب وكووللك  غيوور مصووابةا %(30.6)7مصووابة و
،  RBCنخ واا نو أأظهورت نتوائه رول  الدراسوات  ال ل  الدم وجا  اخر بدون مانلا تجموط لمتلاليول الكيميائيوة الليويوة اتجمط دم
PCV  ،Hb  ،MCH  ،MCV  ،  البوروتين الكمو (TP +) ، الكالسويوم (Ca +)   والصووديوم(Na +) نو  المجموعوة   ا

اللالات المصابة بالأعراا المرضوية  ا تمياتالبوتاسيوم(-K) و WBC ملا ايادة مملوظة ن  مستويات المصابة مقارنة بالسميمة
قودان نو درجة مئوية(، ونقدان الشهية، والاكتئاب، والضع ، وشلوب الأغشوية المخاطيوة، والبوول الودموي  36السريرية مثل اللمت )

 نخ اا اللميب والموت ن  غضون بضعة أياماأالوان، و 
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