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ABSTRACT

In this research, serum activity of glutathione gadase (GSH-Px), superoxide dismutase (SOD), asgednd total
antioxidant capacity (TAC) of 37 cattle sufferimgnh theileriosis were compared with 35 healthy oMésan+ SD
of all variables in patients and control animalsreveignificantly different [SOD 7.07+1.26 vs. 10£108 u/mgHb
(P=0.001), GSH-Px 2.380.89 vs. 26.6% 0.497 u/mgHb and catalase activity 086497 vs. 2.33 0.89 u/mgHb
(P=0.0001), respectively. Serum TAC of cases @21 mmol/l) were significantly (P =0.001) lowdan healthy
group (1.62 0.35 mmol/l). There was only a significant cortila coefficient relationship between serum catalas
activity and TAC levels of affected cows (P=0.049,389). According to these results, oxidativeyanes activities
and TAC could be dramatically decreased in thistgzoan infection and it is concluded that improvitigs
condition might accelerate treatment procedure.
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INTRODUCTION

Tropical theileriosis is a progressive bovine lymodroliferative disease caused by the intracellyestozoan
parasite Theileria annulata [18,19,21]. The infattis widespread, particularly in the Mediterrandzurope,
Middle East, India, middle Asia and even China Wwhimpose economic losses to dairy industries [1]2,Ri@e
other parasitic diseases involve erythrocytes,H#atdcal and hematological changes are conceivalileeileriosis
too [5,11,16]. Besides of immune mediated reactmmgributing in pathogenesis of theileriosis [1blere are also
so many studies in which evaluated several acteomd/or interrelationship of oxidant process by @aitant
enzymes [4,15,17]. The antioxidant system consis&everal antioxidant substances such as SODasataGSH-
Px and etc. Antioxidants may act by scavenging ridicals directly and sustaining the activity oftiaxidant
enzymes or inhibiting the activity of oxidizing emzes [1]. Intra-erythrocytic parasite, Theilerianatata
[3,8,12,13,14] and Babesia bovis [7] infection ietabolize hemoglobin and produce free radicalschyhin turn,
cause increased oxidative stress as indicatedsignéicant increase in lipid peroxidation in ergghytes [2,9].

The purposes of this study was to evaluate theviie§ of the key antioxidant enzymes (SOD, GSHdhd
catalase), TAC in the serum naturally infectedleatith T. annulata.
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MATERIALS AND METHODS

Animals

This study was performed in the veterinary hospifalTabriz Azad University. The study group (Grotp and
healthy control group (Group 2) consisted of 37l¢n®sis infected (17 males, 20 females) and 3&thg Holstein
cattle (11 males, 24 females), respectively. Diseasfirmation was based on clinical sign, stairfigeeripheral
and lymph node punctures.

Biochemical analysis

Non coagulated blood samples of two groups werkectgld through the jugular vein using disposablenéddles
and plastic syringes. The specimens were centrifaged 800 xg and the non hemolyzed sera were sairétd °C
until biochemical analysis.

Serum activity of glutathione peroxidase (GSH-PsQperoxide dismutase (SOD), catalase and totabxadént
capacity (TAC) of both groups were analyzed on Ramtlagnostic’s kits by automated chemistry analyze

Statistical analysis

Statistical analysis concluded analysis of variaartg comparison of mean * SD by t-test and corcglatoefficient
between variables were performed using the SPSSovel8 statistical package, 2010, (SPSS Inc. @QbicH.,
USA).

RESULTS

Statistical analyses of variables are presentéithble 1. The results revealed significant decr¢ps8.001) in the
serum levels of SOD and TAC of affected cattle uBelevels of GSH-Px and catalase were also signiflg lower
in this group (P<0.0001). There was a positive elation between serum catalase antioxidant actaity total
antioxidant capacity of theileria infected anim@ks0.389, P=0.049).

Tablel: The comparison of mean + SD results for sam superoxide dismutase (SOD), glutathione peroxid® (GSH-Px), catalase and
total antioxidant capacity (TAC) in patients and healthy cattle

Variable Group 1 Group 2 P value
SOD (u/mgHb) 7.07 +1.26 10.70 £1.98 0.001
GSH-Px (u/mgHb) 2.33+0.89 26.67 0.497 0.0001
Catalase (u/mgHb) 0.96+ 0.497 2.330.89 0.0001
TAC (mmol/l) 0.71+0.21 1.6£0.35 0.001

* Group 1, patients; Group 2, healthy cattle.
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Figure 1: Serum total antioxidant capacity (TAC), @talase, superoxide dismutase (SOD) and glutathiomqeroxidase (GSH-Px) changes
in Group 1 (patients) and Group 2 (control).
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Table 2: Pearson Correlation between activities aintioxidant enzymes and total antioxidant capacityf theileria infected animals.

Variable SOD GSH-Px Catalase TAC
1

SoD !
0.003 1
GSHPX (o0
0062  -0.01 1
Catalase 716 (0.995)
tac 0182 0066 0389 1

(0.282) (0.696)  (0.049)
** SOD, superoxide dismutase; GSH-Px, glutathioamgidase; TAC, total antioxidant capacity.
*** P.yalues are presented in parenthesis.

DISCUSSION AND CONCLUSION

Theileriosis is one of the prevalent protozoangdtibus diseases in country which imposes sigmifiezonomic
losses to dairy industries and already its anemibhqgenesis have been explained [10]. Moreoves, rfrdicals and
antioxidants enzymes interactions [3] may playdraé roles in different aspects of pathogenesis famally in a

patient destiny.

In the present study, serum GSH-Px activity of grdu(patients) was significantly lower than grouTable 1).
This finding is agreement with other studies [3183, GSH-Px activity is a major mechanism for ingbular
decomposition of lipid peroxides and has a crucgdé in membranes protection from them [3,19]. Resdu
glutathione is required for the disposal of H2G#hirerythrocytes by a reaction catalyzed by GSHIis reaction
is important because accumulation ofCH might decrease the lifespan of erythrocytes byeiasing the rate of
oxidation of hemoglobin to methemoglobin [3,19].REEenzyme is the principal source of NADPH, whielpis in
maintaining glutathione in the reduced state, magecting erythrocytes from oxidative stress. G&elbves as an
antioxidant enzyme and decreased activity of G6RB leen associated with increased hemolysis iraloef
affected with theileriosis and increased oxidatsteess in endothelial cells [3]. Incompatible withr results,
Grewal et al., (2005) reported that GPX activityhimits a significant rise in cattle naturally infed with T.
annulata, whereas SOD and catalase showed no stidisthanges. They concluded that the increases td GPX
during parasitemia could be due to the fact tha #mzyme activity is the major mechanism for io¢lular
destruction of lipid peroxides rather than SOD atatase activity. Also, they believed that the\aftiof catalase
might have a role in concert with GPX to scavengmgpides. In our finding the maximum lessen isteglao this
enzyme [8]. According to this finding, we speculttat this highly reduction is related to its mengd crucial role
in membranes protection. By this standpoint, oodifig is also agreement [20].

In our study, serum SOD of group 1 was significadikturbed compared with group 2 by infection [0.26 vs.
10.70+1.98 u/mgHb (P=0.001), respectively. The éase in the activity of SOD may suggest a contoityutole of
oxidative stress in development of haemolytic ariaéminfected cattle. These results are in acawdawith the
findings of other researches [3,12].

In agreement with other studies [6,14], catalas®&itc of affected animals (group 1) were apparghdiwer than
sound cows (group 2), Table 1. The catalytic aytioi SOD and catalase enzymes allows the transftoom of
superoxide anion into hydrogen peroxide@) and water, thereby inactivating important amowrftexidants [17].

A significant decrease in SOD and catalase leveds wbserved in the present study. The measurenient o
antioxidant enzyme activities like SOD and catakaseappropriate indirect ways to assess the stétastioxidant
defense.

In contrast with our study, there were not sigmifit difference between SOD and catalase activitpattirally
affected theileria and healthy cows [8]. They spetedl that, SOD might not be the major antioxidamtyme for
protection of erythrocytes in oxidative stress. ldoer, according to Asri, Nazifi and Esmaeilnejaddgs, the
results of our study also indicated that catalagghbe acting in relevance with GSH-Px and SO [R,13,14].
Moreover, corresponded to El-Deeb study, there significant (p<0.001) reduction in the levels of TAn
infected cows. This reduction may be attributedht® reduction in antioxidant enzymes as they arswmed by
excessive free radicals in the infected animals [6]

There was only a positive significant correlatiarefficient relationship between serum catalaseviagtand TAC
levels of affected cows (P=0.049, r=0.389) butéheere no significant correlation between examitnaitis (Table
2). In contrast with our finding, there were sigraht correlations between these variables in athaties [3,7]. It is
likely; these inconsistent results may be due ffedint procedure of measurement. We have evaluatédxidant
enzymes in serum but they performed their studiewloole blood. Using Tert-Butyl Hydroperoxid as @idative
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substrate evaluates total glutathione peroxidaspefadent and independent selenium), but by usinmeGa
Hydroperoxide as an oxidative substrate seleniupeni@ent glutathione peroxidase could be measunedore
studies H202 have been used for this purposessé@tend reason which may be relevant to these findisample
size and grouping of the affected animals.

In conclusion, our findings could demonstrate thatdynamic balance between oxidation and anti¢ixidgrocess
in theileriosis were severely damaged. Therefargpridant agent recommendation, such as vitamamvitamin
E may alleviate oxidative damages [22]. These \itanare free-radical scavengers and could haveotegiive
effect against further oxidative damage and mighbétter in clinical improvement.
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