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Abstract: 
Bovine babesiosis is a blood disease. Tick transported parasites leading to hemolysis of erythrocytes and produce 

anemia. In this study animals selected from endemic area of babesia Bigemina infection. The acute form of disease 

generally characterized by rapid growth and multiplication of parasite in blood which can examine and detected 

under microscope. Animals were divided into 4 groups : first group act as normal healthy control  (20 buffalo), 

second group was infected group and divided into 3 sub group (50 each) first sub group was control infected group 

not treated , second infected group was treated by imidocarb + Vit E  and third sub group was treated by imidocarb 

as antibabesiosis. 

Blood samples were collected once and divided into 2 sample one sample put on anticoagulant for measure 

erythrocyte antioxidants (G6PD, SOD, GPX, GR and L.MDA) the other blood sample used for separation of serum 

to estimate NO, Cu., Fe,  

TAC and vitamin E.  Results revealed significant decrease in antioxidants enzymes and increase in oxidants 

including (MDA& NO) in infected group when compared with control. Vitamin E showing non significant decrease 

in infested animals while minerals showing different changes. All infected animals treated with imidocarb and 

vitamin E reveal improvement in all parameters as vitamin E ameliorate the oxidative effect of babesia by increase 

antioxidant effect. 
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I. Introduction 
Babesia is tick – transmitted intraerythrocytic protozoan parasites as many species are of considerable economic 

importance in live stock industry. Some species are zoonetic and affect human health. Invasion of animal 

erythrocytes by babesia species causes alteration in antioxidant potential of red blood cells (Annetta et al., 

2003) 
Intraerythroctic parasites invasion produce hemolytic effects by increase lipid peroxidation (Deger et al., 2001, 

Ginsburg et al., 1993) .as its demolish haematopioesis and cause anemia . This occurred anemia can cause 

decreased the levels of blood Fe, Ca and Cu. Moreover, infection of host causes host mediated pathology and 

erythrocyte lyses resulting in fever, hemoglobinuria, anemia and possibility of organ failure (Ahmed 2009).  

Recently, Babesia becomes the most wide spread parasite due to exposure of 400 millions cattle to infection 

though the world with consequent economic losses (Collett. 2000 and Kivaura et al., 2007). There is some 

evidence in support of oxidative stress and lipid peroxidation being a factor in the pathogenesis of anemia in 

babesiosis. Lipid peroxidation is a general mechanism and NO mediate host defense mechanism against many 

intracellular parasites (Brunet et al., 2001). Free radicals induce tissue damage and are implicated in several 

pathological conditions (Asri-Rejaet and Dalin. 2006). Overload of reaction oxygen species (ROS) including 

superoxide, hydrogen peroxides and hydroxyle radical that exceed the capacity of antioxidant system induce 

oxidative stress in the body, oxidative stress plays an important contributory role in a number of disease 

(Zaidinal.,et al., 2005) .Antioxidant vitamin as vitamin E protect cells from damage against oxygen free radical 

generated as result of parasitizes (Chuenkova et al., 1989 and Medzyaivicheysus et al., 1989) and has a 

protective role on the liver (Russel and Mc Dowed., 1989). The levels of trace elements minerals and vitamin 

are in normal range in healthy animal; however, their levels decrease significantly in illness and malnutrition. 

Therefore, this study was carried out to determined                                                                                                  

                     

1- Oxidative stress markers associated with babesia infection. 

2- Using of vitamin E as antioxidant in treatment schedule. 

 

II. Material And Methods 

ANIMALS 
Animals divided into 2 groups: group (1):  consists of 20 buffalo free from babesioes act as control negative. 

Group (2) consists of 60 animals purchased from endemic area infected with babesia Bigemina in farms in 
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Kaliobea governorates and Benha University education veterinary hospital. They confirm diagnosis by clinical 

signs and microscopic examination. Microscopic examination determined  the degree of parasitaemia as 

recorded  the percentage of infected red blood cells in each blood smear .These  animals will divided into three 

subgroups (20 each) subgroup(1): without treatment as control positive , subgroup(2): treated with imidocarb 

(1ml I/M to each 100kg body weight  and  Vitamin E( Tocosel-Forte injection 5ml dose 1ml per 50kg  I/M 

produced by Pharma Swede-Egypt Vit. E &selenium) as antioxidant, subgroup (3): treated with imidocarb 

only.  

 

SAMPLING AND CHEMICAL ANALYSIS 
 Blood samples were drawn from the jugular vein of each animal in two sterile test tubes after 2 weeks and they 

are divided into 2 parts. one part collected on EDTA and used for measuring of D6PD (Koronburg and 

Koecker1955), SOD (Nishikimi et al.,1972), GPX (Paglia and Valentine 1967), L.MDA (Esterbauer et 

al.,1982) and GR (Goldberg and Spooner 1983) and the second part was left for serum separation. It's 

centrifuged at 3000 rpm for 15 min. Then serum aspirated and used for estimation of Cu (Asi 1983), Fe 

(Anonim 1980), NO (Montaogmery and Dymock 1961), TAC (Beutler et al., (1963), and vitamin E 

(Martinek 1964).                                                                                                                                  

 

STATISTICAL ANALYSIS 
The results were Statistical analyzed by a analysis of the variance (ANOVA) followed by the Duncan test for 

multiple comparisons using computer SPSS 13.0 software 2009, Duncan's Multiple Range Test 
       

III. Results 

 
Fig (1): Showed emaciated animals with external parasites and blood stain film with geimsa stain showed 

erythrocytes infected with Babesia and binary fission four cells in RBCs characteristic shape for Babesia 

differentiated it from other protozoan as Malaria infected RBCs.     

 
Table (1) Effect of babesia Bigemina infection in buffalo-calves ages 1-3years on some antioxidants 

/oxidants markers. 

Groups 
 

Antioxidants 

And oxidants 

Control Groups Treated Groups 

Healthy Infected Imidocarb  

and Vit.E 

Imidocarb 

GPX 10.4±0.4a 

 

7.08±0.89b 

 

8.85±0.3a 

 

8.08±0.66 ac  

 

GR 
2.57±0.24a               0.56±0.1b 2.13±0.03a   2.12±0.13ac 
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Meanvalue± standard error. 

Superscript with different letters showed significant difference while same letters showing non significant 

  

Table 1: Revealed significant decrease in antioxidants including GPX, GR, SOD, G6PD and TAC in infected 

animals when compared to healthy control. Treatment with imidocarb as antibabesiosis or combination of 

imidocarb and vitamin E resulted in significant increase in these parameters. Moreover, oxidants as MDA and 

NO showing significant increase in infected cattle when compared to healthy control and by treatment revealed 

a significant decrease. Iron showing a significant decrease in infected group while treatment with imidocarb or 

imidocarb with vit E resulted in non significant increase when compared to infected group. Cu revealed 

significant decrease in infected group which indicated a significant increase after treatment. Vitamin E showed 

non significant decrease in infected group when compared to control. Treatment with imidocarb or imidocarb 

with vitamin E  resulted in non significant increase in vitamin E level. 

 

IV. Discussion 
Our results noted that parasitimic animals showed decrease in antioxidants (G6PD,GR ,SOD, GPX and 

TAC ) and trace element (Cu and Fe) when compare with healthy animals and treated groups  . This results 

came in agreement with Esmaeilnejad et al., (2012) who recorded a decrease in activity of SOD, GSH-PX, 

CAT and TAC in sheep infected with babesia whereas the MDA concentration was significantly increased. this 
may be due to that, babesiosis have oxidant antioxidant effect on buffaloes by increase lipid peroxide MDA and 

NO and decrease antioxidant enzymes (GSH-PX, SOD , GR) and change trace element antioxidant as Cu and 

Fe( EL.Moghazy, 2011). In addition to Azimzadeh et al., (2013) who recoded reduced activity of CAT, GSH-

PX and TAC) in sheep infected with babesia.  Moreover, Osama and Gaada (2013) recorded that, calves 

infected with babesia resulted in significant increase in oxidant markers (MDA&NO) and significant decrease in 

antioxidant parameters as SOD, GSH-R, Catalase, Ascorbic acid and TAC. The antioxidant system consists of 

antioxidants which act by scavenging the radicals directly and sustaining the activity of antioxidant enzymes by 

inhibiting the activities of oxidizing enzymes in intra erythrocytic parasites of theleria annulata and babesia 

bovis (Ali et al., 2013). Decrease blood level of GR was agreed with Muller et al., (1993) and Bicek et al., 

(2005) who reported that, GR plays a key role in cellular defense against oxidative stress by preventing 

accumulation of GSSG and thus maintaining the redox state. Moreover, it’s known that, GSH and GPX 

represent a major pathway in the cell for metabolizing hydrogen peroxides and lipid peroxides so that the 

depletion of their level\Activity can lead to accumulation of peroxides increasing them to toxic levels (Genc et 

al., 1998). Nazifi et al., (2011) reported that, infected animals with theileriosis showed significant decrease in 

activities of antioxidant enzymes as SOD, GPX and serum concentration of Cu were evident in the infected 

animals in contrast, significantly increase level of MDA. 

Manifestation of oxidative stress occurs due to either inadequate availability of antioxidant enzymes or 

uncontrolled production of free radicals-induced tissue damage and has been implicated in many pathological 

conditions. Babesia parasite, likes theleria and malaria parasites, invade erythrocytes of infected animals 

resulting in destruction of parasitized erythrocytes (OTSUKa et al., 2002). The liver plays a central role in 

babesiosis, It is the site where the pre-erythrocytic stages of babesia parasites asexually multiply and where 

host immature mechanisms develop to fight these pre-erythrocytic stages (Cohen et al., 1982). Current study 

showed a significant increase in oxidants including blood MDA and serum NO in infected animals when 

compared with control this may be attributed to that hemoparasitic diseases stimulates the production of 

    

SOD 13.13±0.75a 

 

7.78±0.11b 

 

12.0±0.65a 

 

10.7±0.39ab 

 

G6PD 119.5±0.99a 
 

82.0±8.25b 
 

101.3±3.4a 
 

87.68±5.74ac 
 

TAC 
6.23±0.29ac  4.2±1.02a 6.67±1.3b 8.9±0.45a 

MDA 0.88±0.07b 

 

2.19±0.28a 

 

1.11±0.64b 

 

1.16±0.029ab 

 

NO 
62.0±2.52c               100.7±1.45a 79.0±2.1c 91.2±1.76 ab 

CU 99.80±4.9a 

 

80.43±4.52b 

 

95.77±4.52a 

 

91.20±1.76ab 

 

Fe 
126.1±3.4bc 165.9±16.6a 133.5±1.4b 154.5±3.22ab 

Vit E 
0.46±0.05a 0.22±0.33 ab 0.52±0.15a 0.6±0.13a 
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various pro-inflammatory cytokines from mononuclear cells in animals and human beings these mediators 

activate the mononuclear, phagocytic cells to release oxygen and reactive nitrogen intermediates (Brown 

1998, Brunet et al., 2001) and (Woldehiwet et al., 2010).  Furthermore, babesia infection has a significant 

influence on augmented NO production and erythrocytic LPO and excess free radicals that leads to oxidative 

stress. Therefore it could be hypothesized that severity of Babesiosis is related to oxidative stress and loss of 

body's antioxidant reserve. This result came agree with Asri Raaei et al., (2006), Saleh et al., (2010) who 

recorded that, augmented erythrocytic LPO and decrease SOD activity have been reported in hemoparasitic 

infection like Babesia  bigemina  and Theileria annulated infection  respectively, (Ergonul et al.,1992 , 

Park,J. and Rikihisa 1992, Waytt et al.,1996) and (Court and Lee 2001)  recorded that, plasma NO level 

elevated  with oxidative burst and ROS production by bovine moncytes' and neutrophils during peak of 

parasitmia. MDA derived from LPO is an important indicator to decide the degree of oxidative damage of cell 

membrane and it increase when compare with healthy and treated groups and this agree with Sato et al., 

(1998), Bolchoz et al., (2002) who explained that, MDA reacts with cellular membrane elements and results 

to increase cellular permeability and enzyme activities. Furthermore, the membrane of erythrocytes is rich in 

polyunsaturated fatty acids and more vulnerable to peroxidative damage and come in same direction with 

Tsukahara et al., (2007). Loads of ROS included Nitric oxide and MDA over burden antioxidant systems 

induce oxidative stress in the body where major cellular targets of ROS are membrane lipids and Proteins. 

(Sedar et al.,2007) reported that, High MDA concentration in calves and cows infected with babesiosis 

(Cimer et al.,2008) reported that, erythrocytes particularly susceptible to an oxidative damage as a result of 

high polyunsaturated fatty acids content in their membrane and high concentration of oxygen and hemoglobin, 

hemoglobin is a potentially powerful promoter of oxidative processes .Babesia infection associated with free 

radical formation by changes antioxidant stress that is very dangerous to erythrocytes (Celi et al.,2010) 

Animals in our study  treated with imidocarb as antibabesial drugs and antioxidant drugs as Vitamin E showed 

 no significant difference between this group and healthy group after two weeks from administration of 

treatment. This result came agreement with Kamil et al.,2005) , Ali et al.,(2013) who speculated that,  

antioxidant agent recommendation ,such as vitamin C and vitamin E may alleviate oxidative damage ,this 

vitamins are free-radical scavengers and could have a protective effect against oxidative damage and might be 

better in clinical improvement (animals appeared healthy , good clinical signs, approach from normal) and 

confirmed this good prognosis by evaluation (P6PD,GR-ase,SOD ). Nadia et al., (2003) observed that, 

treatment with α-Tochopherol increase GSH and glutathione in reduce form has antioxidant properties to 

inhibits free radical formation and functions more generally as a redox buffer. Yukio et al., (2003) 

demonstrated that, pathogenesis of anemia associated with Babesia infection is partially derived from 

oxidation of the membrane of RBCs so injection of vitamin E may reduce oxidation procedures by increase 

antioxidants in RBCs. Henri et al., (2006) concluded that, imidocarb radical cure the   infection only . But 

vitamins as E, C and A protect the cells from damage against free radical oxygen generated as a result of 

parasites and have also protective role in  the liver, the effect vitamin E as antioxidant appear in high 

concentrated O2 as in RBCs may play an important role in keeping stability of erythrocytes (Tocopherols 

have antioxidant  activity as they react with molecular oxygen and free radicals thus prevent autoxidation of 

polyunsaturated fatty acids in tissues (cellular and sub cellular  )                                                                          

                                       

In this research serum iron revealed a significant decrease in infected animals when compared with control and 

by treatment serum iron level return to normal. This agreed with Lotfallah et al., (2012) who reported an 

significant decrease in iron concentration in cattle infected with babesia this may be explained that, oxidative 

damage to hemoglobin cause changes in its structure and function resulting in denaturation and precipitation of 

hemoglobin and methemoglobin formation inside erythrocyts. It’s markedly increased in the onset of anemia in 

babesia infection. (Saleh 2009)  

Vitamin E revealed a non significant decrease in infected animals when compared to control group and by 

treatment has non significant increase when compared with infected group .These results are in accordance with 

Commins et al., (1988) who reported that, antioxidative vitamin E decrease with babesia infection and 

cumulative change of these effect would be increase erythrocyte rigidity. Moreover, Azimzadeh et al.,(2013) 

reported a decrease in the level of vitamin E activity in sheep infected with babesia. 

  Taking together , the remarkable decrease in the level of antioxidant  enzymes activities (G6PD,GR-ase,SOD) 

and the significant rise in  the lipid peroxidation (MDA and NO) ,imply that, the babesia bigemina can interfere 

with the protective antioxidant mechanism of RBCs against oxidative injuries and the antioxidant vitamins were 

not able to prevent oxidative damage to RBCs membrane .So We advise with administration of vitamin .E and 

selenium as antioxidant which act as scavenger for free radicals  to improve antioxidant mechanisms by 

increasing the activity of antioxidant enzymes and restoring to normal level 
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