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AB")TRACT 

Examination oj 1 0 1 buffaloes during the periDd exumd from the beglI1ning oj Marcil 

J 999 to the end oj February 2000 revealed thut thirty four ( 33.66%] anCmals were 1I1 . 

Jested with Theileria 77w present study w as ai.med ftrstly to demonestrale the specific 

c:linicalfindillgs detected In response to irifesta Lion with Theileria in bq[faloes. The sec

ond aim was to record the effect oj this intracellul.a.r bl.ood. parasite on the glurathione 

redox system and some erythrocytic enzymes which reflect the Junction oj erythroctj

res. and also its effect on Ow electrophoreUc pattern of serwn proteins. as well as some 

{race elements concentrations. Clinical examlnations oj dfseased animals revealed rise 

oj body temperature. anorexia. nasal and ocular discharge. enrargement oj superfid.a.L 

lymph nodes. dyspnoea. bilateral corneal opacity. progressive aneillia and jaundice . 

The biochemical daLa of the erythrocytic haemolysate oj the diseased group showed 

highly significant Increase in the mean uaIues oj the glu tathione peroxidase (GSH 

PX). gturadlfone transferase (GS77 and lactate Dehydrogenase (LDH). while the mean 

va lues of reduced glutathiOne (GSH). gl.u.talhionc reductase (GR-ase). total supemxi.de 

dismutase ({ ·SoD). Glucose 6- phosphate Dehydrogenase (G 6 PD]. and Acetylcholl

nestrase (ACHE) were s fgni[tcanlly decreased. Regarding the alterations in the electro

phoretic pattern oj Serum proteins. there was s tgnljicant Increase in the levels oj total 

protei.ns. a lpha. beta alld gamma glabullns. meanWhile. (he serom albwnin was signifi

cantly decreased. 

On tile other Ilan d . selu.n1 iron. selenium, copper. manganese and zinc showed sig

nificant increase. 

INTRODUCTION 

75 

Theileriosis Is an acute or chrOniC protozoal d isease of animals ca used by Thelle rta s p .. trans-
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mItted by hard ticks and characterized clinica lly by Intermittent fever . enlargcme'ot of superfi

cial lymph nodes. nasal discha rge. dyspnoea, progress ive a nenUa. Jau ndice. corneal opacity and 

ketonuria (Onuma et al, 1997). Theileria are blood pa rasites mulUply by shlzogony In U)e Iym· 

phold tissues and rrnally Invade the red b lood corpuscles where lbey a rc seen as rod like. round . 

oval or lrregu \f1.( forms. 

This disease is summer spreading as the rate of infection In Junc. J u lly. and August were the 

highest tha n ail over tile year reaching 34.20. 4 1.67 and 12.77% respectively (Tutlshin and ka

zakhistan. 1981) . 

Dhar and Gautam (1979); Sllhu et al (1996) and Sandhu et a1 (1988) Studied the effeel of 

Experimenta l thcllerlosls In ca tOe was accompanied by hypoprotel.nemla associated wlth an In· 

crease of Alpha and Bela globulins (racOons In bOlJl acu te and s ubacute stages. w hil e In chronic 

phases only the Gamma globulin fracuon was grelllJy Increased. Dher and Gautam l1979); 

Sahu et aI (1996) and Sandhu et al (1988). 

On the other hand . thc!lcr losts showed an increase of serum Iron and copper a nd thIs In· 

crease usua lly re laled to the degeneraUvc process of red blood cells caused by haemogloblnase 

enzyme of the paraSite which is responsible for release of Iron a nd copper (Goldberg et a1. 1991 

and Watanabe et ai, 1998). Selen ium. zine a nd Manga nese act as pros thetic group of U1C glu 

talhione-dependent enzymes ano sll perox.ide dls mutase and Ule Increase In their levels indica te 

the des truction of these enzymes proceed ing hemolysis of Ulcm (El ·sayed and Rady, 1999). 

Ashmawy. et at (1994), and El-Sayed and Rady (1999) recorded tha t. tile erythrocytic glu 

tathione peroXidase (GSH - PXl and glutathione lransferasc (Gs t) as well as tolal superoxlde dls

mu tase (T. SoD) were decreased in theUerla Infested cattle. 

Kaniko, (1989) reported U1at the eryth rocyUc G - 6 PD. a nd LDH activities were significantly 

Increased In horses affected wi th In feCtiOUS anemia after the development of the disease. Srivas

tava, et aI.. (1992) observed that the activities of glucolyUc enzymes a nd transamlnascs were 

increased 10 lhelJeria lo rected animals. 

MATERIAL AND METHODS 

Anlmals : The present st udy was carried out on 101 buffaloes collected from <.Hfferent locall· 

ties at kalubia Province during the period extended rrom the beginning of March 1999 to the 

end of P'eb ruary 2000. Depending on the clinical picture and blood paraSite examina tions. lliese 

animal~ were allotcd Into two groups: 

Group I : Consisted of 34 anima ls suffered rrom fever . nasal discharge , enlargement of super-
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ficlallymph nodes and some of U)em had corneal opacity. Blood examInations of these animals 

revealed jnfecUoll with Theilerta.spp . 

GJ'OUp n : ContaJned of 67 apparently h ealthy animals . Blood examination proved that these 

animals were free from b lood parasites. 1111s group was served a s conlrol. 

Blood sampling; Firstly one d rop of blood was collected from the ear vein of each examined 

animal for prepa ration of blood s mear for parasite examination according to Pritchard and 

Kruse (1982). TIlen . two blood samples were collected from Jugular vein of both In fested and 

h ealthy anima ls. The first sample was collected In to heparinized Syringe contained 20 L U. hep

arin as anticoagulant for each on e ml blood. then gently mLxed and rapidly poured In clean. dry 

and labt. lled tubes and proceeded for washing of eryUlrocytcs using physiological saline. followed 

by preparation of eryth rocytes haemolysate by Digitonin as described by Kornburg and Koreck

eJ'(1955) for es timation of erythrocytiC GSH-PX, (Ec. 1. 11.1.9) .Chiu. et a1 (1976); GSH. Sedlak 

and Lindsay (1968) : GR- ase. tEe 1.6.4.2). Bergtnayer (1983) : CST tEe 2.5.1.18). Vessey and 

Boy., (1984): T . SOO (Ee l.1S.l.lJ Misra and frldovich, (1972): LOH, Smith. et aJ (1966) : 

G6PD. Korburg and Koeeker (1955) and ACH E, Gingerlch and Mia (1981). The second sample 

was collected wlUlout anUcoagulanl for separation of sera which us~d freshly for electrophoretic 

study of serum proteins by Agarosc gel electrophoresis according to Alper. (1974). TIle serum 

Jron . selenium. copper, manganese. and zlnc were eStimated by Atomic absorpUon spectropho

tometer according to Bauer. (1982) . 

RESULTS AND DISCUSSION 

Blood films cxamlnaUon rcvealed that 34 (33.66 % ) out of 101 animals were Infected witl) 

TheilerIa Species (Tablc. 1l . Nearly s imilar results were obtained by El- Baby (I986) . Concern

Ing seasonal prevalence (Table . I) . the Peak of Infection was In Autum ( 5 1.61%) followed by 

Summer(40%) and 20% Spring and tile lowest was In Winter (6.67%). S imllar results were ob

tained by Eid et. al (1988) who recorded that the peak of Inrestation with Theileria annulata In 

cattle was in Autum followed by summer . The present data revealed that buffaloes with age of 6 

months to 5 yea rs were highly susceptible to theileriosis (54 .9 1%) followed by those over 5 years 

old (15.79% ) a nd lhc lowest Infestation wo.s for ca lves less than 6 monti)s . Simila r results ob

tai!l cd by Eld et (\1 (198n) who rcconlcd ( 11.11%) in calves under Olle year nod 16.06 % la cat

tle ro ogctl between 1 lo:3 years old. TIlC slight dlffe rencc may att.r1buted to the species of thc an

imal. ClilIlcal examinations of animals Infecle<.l with Theilelia rcvealed rise of body temperaturc. 

anorexia. dcpresslon, na sal and ocular dlscharge. enlargment of supcrfaclal lymph nodes. jaun

dice, dyspnoea and sevcrc emaciation. Some cases showed bilateral corneal opaclLy. TI)cse anl-
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rnals were heavily In{.> ted with Ucks . Thes e results were similar to those observed by Onuma et 

al (1997) . The enlargl~ment of supcrfaclal Jymph nodes usually related to the mulUpllcatioo of 

TheJlerta by chJzogony In the lymphoid lI ss u es . Nasal dlscbarge and dyspnoea were due to pul · 

monary oedem a . Progressive anemia and JauIldlce which might be regarded to haemolysls 

(:3used by Theileria. AU these analyHca l sludies a re coincIded with those of Radostits et at 

(1995). 

The data of table (2) revealed a marked increase in the mean values of CSHPX: CST and 

LOH. while there are s ignificant decl'case In the mean values of GR-ase, GSH. C6PD, "ISon and 

ACHE: in Theilerla ln fcc l.cd allhnals r:omparaUvely WIth those of clinically healthy animals. The 

Gt:JtathiO\lo! redox !:iyst(~m Is very important in protecUon of the host cells against oxldatlve 

su:ess and radtca1~ da ffi::lG(' It also plavs a m le In the protec tion of phagocytic leukoc: "les agains t 

their own produc t..:; o( 0 ;:ygcn l-adlcals. It coosLts of reduced glutathione CSH which react with 

peroxJdes in the GSHPX to removc toxic s ubstances and radicals, s ince It possess active sulphy· 

dryl group, Novak et al (1991) . As a result of the previous reaction tile oxidized glutathtone 

(GSSG) wa~ formed wh ich In turn react with NADPH In the GR-asc to reconstitute reduced gl u· 

tathlon e GSH. thus Ulls redox: cycle was aulc to detoxify peroxides and to reduce oxldlscd lhlol 

group In the proteins and that explai n th e high significant Increase of GSH ·PX as mentioned by 

Slater, (1979). 

In this respect the recorded highly s IgoJOcunt Increase of CST. table (2) may Indicated that, 

the protection of erythrocytes membrane agai ns t lipid peroxldaUon was mediated by one or marc 

glutalhlone dependen t enzymes ;)s ill ustra ted by Durk et al (1980) . The recorded s ignificant re

ducUon of GSH and GR~a.sc werc In accordance to the data reporteti in caLUe by Ashmawy et al 

{1994} and EL-Kattawy. (1995) which coulu be attributed to the decreased actlvlUes of G6PD 

which generate reduced NADPH which generCltc CSH from esse undcr the effect of C -R-ase, 

Rotruck et al .(1973). Rega rd ing the effect of Theileria on T-SOD the present data. table (2) re

vealed a slgnlfkant dec rease for In fec.ted animals wWch might be related to the action ofTheUe

ria prod u ced radlr:a ls inhibiting the red cells superoXlde dlsmutase, Becuwe et at (1992). 11le 

recorded slgnlncant decrease of G6PD actJvtUes table (2) might be attributed to lhc acculllulaUon 

of a ltered forms of the enzyme in the diseased cells that generated less amount of NADPH+H 

than normal ones, EI-Ghannaro (1986). The highly s lgnmcant Increase of LDJ-l acUviUes. table 

(2) were came In accordance to those recorded by El-KQttawy (1995) . This elevation might be 

d ue to hepalie damage Cl nd lesions Induce.d by the parasite, Nltnuma et al (1991) . The noUced 

slgnJOcant decrease of activity of ACHE. table (2) could be related to the blocking of enzyme ac

tivi ty by fhe Pa ras ite as s tated. by Sh ru:m.a and Trlpathi (1985), Concerning serum proteins elec· 

trophoreUc pattern of .. anlrol as weU a s Infested a nimals as shown In table (3J. total se rum pro-
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telns and all globulins fractions were significantly Increased while the serum albumin fraction 

was greatly decreased in infested anlnlaJs. Thc s ignificant Increase of globulins fractions In In · 

fected animals was nearly s imilar to observations obtained by Dhar and Gautam (1979) who 

found th~t the experimental Theileria infection sla tion was accompanied by an Increase of alpha 

and beta globul!ll fractions. while gamma globulin fraction was increased s ignificantly In chronic 

phases. The recorded hypoalbuminemia 1n Infected animals may be attributed to the harmful ef

fect of the Parasite on the liver function and consequently reduction of albumin syntheSIS as 

menUoned by Murry. (1978) Regarding trace elements changes for animals with Theileriosis. ta~ 

ble (3) indIcated significant .ncrease of serum iron and copper . These changes might be due to 

the degenerative process of red blood cells caused by haemogloblnase enzyme of the parasite 

which Is responsible for release of copper and Iron. Goldberg et. al, (1991). The slgniOcant In

crease of serum selenium . zinc and manganese. table {3} Indicated the damage of the glulalhlone 

dependeot CO'0'Oles and s upcroxide d!smulase procecdlng IIbralion of them . a s Illustrated by 

Ashmawy et al (1994). 

, -
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:;p(11'\{I Summer Autumn W"' ... Total 

No. 01 NO. 01 
_. _. 

No. oI .. .. _. .... NO. '" .... 
. ....... ;"' \1 . ~ , P ....... ... , .QtI'IIned . ~ , .u .... M<I .~ , u .. mlM<l ... , 

• go _nlm/ll " - ~ ... ~" ""-" ~- ~ ..... <- _. 
~". 

tess than 9 - - • - - 7 , 14.21) • - - 27 , 3.70 

6 monlhs 

,-'" " 
, 41.67 " " 6 1.1 1 " 03 72.22 7 , 14.86 " '" SUI 

~ ye8(S -- -- .... 
o.e. ~ , - - , , 1t1.67 , , Xl'" 3 - - " , 15.79 

l'G80sold 
. -

7.", " , 20 30 " " 30 " 51 .61 " 
, 6.67 ,GO '" 33.66 

TIllie 2 : l l .. _ values 01 glul3lhloll6 .~ sV, lam: G6 PO: LDH: and ACHE WI 

s: CR-."" GSH G6PO ACHE GSH-PX GSf T·SOO LOH 
U{g prol Ufg pro t Ufg prot Ulg prot Ulg prOI ""', .. un, ... X 102 UA. 

Groups 00-

CO/l\.o/ 3696 .. 0.950 0 .6:26 .. 0.064 0 .336 .. 0.072 0 .792 .. 0.046 13.272 .. 1.400 88.9 1 .. 3.600 154. 10 .. 4 . 1g() 39.92 .. O6JO 

IX .. S.E.) .-
InhU led 7.m" .. 0.:148 0.440' .. o.on 0 .640" .. 0.10(1 0.400" .. 0.020 8.352' L 0.821) 1$1.120' .. 2.900 31.66·' .. '1. 12 21.000' L 0260 

(X. S.c.) 

Too.. 3 ; 1he me3n w Ives 01 Elecllopt-.:xCIOC palilofn oI_urn prOl$iM Bf'Id lrace alemenl3 In clinically 1'leahny (O;)nllol ) and TI'lfinll" WecMd 

bvll~IOOl B . 

~ 
To tal Albu min Toltl Globulin '"etkt ... (9m1dl.) 

,~" !s-.dum eo .... ' - ZOM 
Ptelv1n (9m1dl.) Prolll-\-n (Ugldl.) IUg/d1.) (U!JIdl.) (U!¥'dl .) (Ultdl,) 

Groups (9 I1'1/dl. ) (9m/d1.) u, ., , • 
Convol 7.980 .. 4.072 .. 3.006 .. 0 .432 .. 0 .628 L 0.866 L 1.900 .. 3Zl.150 3.010 .. 76.000 ... 0. 140 .. 119J15 .. 

IX. S. E.) 1.224 0.670 0. 110 0 .108 0.07 1 0.101 0= .. 16.340 O.2$() 3000 0.12S '.900 

InfeSled 8.650 .. 3. 160' • 5.700' .. 0.750' .. 0 .9 71 ' .. 1.300' .. 2100' .. .83 .~· 7.1&0' .. 90.810' 7.860- .. 193. 120' 

(X. S. E., 0.61 0.300 0 "" 0.095 0.1 2 0. 10!! 0.130 .. 17.090 0. 1&9 .. 4.090 0.971 .. 12.10 

(X. S. E.) ,. mean . Siandard error . 
• ,. s.gr.;rio;.",1 '" P ~O.05 
. . ,. H"oIh !l\jnilic8nl '" P ,,001. 
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