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AESTRACT

Examination of 101 buffaloes during the period extend from the beginning of March
1999 io the end of February 2000 revealed that thirty four { 33.66%) animals were n-
Jested with Theilerla The present study was aimed firsdy to demonestrate the specific
clinical findings detecled (n response to infestation with Theileria in buffaloes. The sec-
ond aim was to record the effect of this intracellular blood parasite on the glurathione
redox systern and some erythrocytic enzymes which reflect the function of erythuocy-
tes. and atso its effect on the electropharetic pafiern of serwn proteins, as well as some
trace elements concentrations. Clinical examinations of diseased animals revealed rise
of body tcmperature. anorexia, nasal and ocular discharge, enlargement of superficial
lymph nodes, dyspnoea, bilateral corneal opacity, progressive anemia and jaundice .
The biochemical data of the erythrocytic haemolysate of the diseased group showed
highly signtficant increase in the mean values of the glutathione peroxidase (GSH
PX). glutathione transferase (GST) and lacfale Dehydrogenase (LDH), while the mean
values of reduced glutathione (GSH), glutathione reductase (GR-ase), tatal superoxide
dismutase (i-SoD), Glucose 6- phasphate Dehydrogenase (C 6 PD), and Acetylcholl-
nestrase (ACHE) were significantly decreased. Regarding the allerations in the electro-
phoretic paltern of serum proteins. there was significant increase in the levels of total

proteins. alpha, beta and gamma glabulins, meanwhile, the serum albumin was sign(fi-
canlly decreased.

On the other hand , serum iron. selenium, copper, manganese and zinc showed sig-
nificant increase.

INTRODUCTION

Theilerigsis is an acule ar chronic protozoal disease of anlmals caused by Thellerla sp., trans-
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mitted by hard ticks and characterized clinically by tntermittent fever, enlargement of superfl-
clal lymph nodes, nasal discharge, dyspnoea. progressive anemia, jaundice, corneal opaclty and
ketonuria (Onuma et al, 1997), Theilerla are blood parasites mulliply by shizogony in the lym-
phold ussues and finally invade the red blood corpuscles where they are seen as rod like, round,
oval or lrregular forms.

This disease is summer spreading as the rate of infection in June, Jully, and August were the
highest than all cver the year reachlng 34 20, 41.67 and 12.77% respectively ( Tutishin and ka-
zakhistan, 1981).

Dhar and Gautam (1979); Sahu et al (1996) and Sandhu et al (1988) Studied the effect of
Experimental thelleriosls In caltle was accompanied by hypoproleinemia associated with an in-
crease of Alpha and Beta globulins fractions in both acute and subacute stages, while in chronte
phases only the Gamma globulin [raction was greatly Increased, Dher and Gautam (1979);
Sahu et al (1996) and Sandhu et al (1988).

On the other hand, theilerlosts showed an increase of serum Iron and copper and this in-
crease usually related to the degenerative process of red biood cells caused by haemoglobinase
enzyme of the parasite which is responsible for relcasc of iron and copper (Goldberg et al, 1991
and Watanabe et al, 1698). Sclenium. zlne and Manganese act as prosthetic group of the glu-
tathione-dependent enzymes and superoxide dismutase and the increasce in thelr levels indicate
the destruction of these enzymes proceeding hemolysis of Lhem (El-sayed and Rady, 1999).

Ashmeawy, et al (1994), and El-Sayed and Rady (1989) recorded that, the erythrocytie glu-
tathlone peroxidase (GSH - PX) and glutathlone transfcrase (Gst) as well as total superoxide dis
niutase (T. Sol)] were decreased in thelleria Infested cattle.

Kaniko, (1989) reported that the erythrocytic G - 6 PD, and LDH activities were significantly
Increased in horses affected with Infectious anemia after the development of the discase. Srivas-
tava, et al., {1992) observed that the activides of glucolylle enzymes and transaminases were
increased in thellerla Infected antmals.

MATERIAL AND METHODS

Animals : The present study was carried out on 101 buffaloes collected from different locall-
ties at kalubia Province during the period extended from the beginning of March 1999 to the
end of February 2000. Depending on the clinlcal picture and blood parasite examinations, these
animals were alloted into two groups:

Group I : Consisted of 34 anlmals suffered from fever, nasal discharge, enlargement of super-
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ficial lymph nedes and some of them had corneal opacity. Blood examinations of these animals
revealed infection with Theileria.spp .

Group IT : Contained of 67 apparently healthy antmals. Blood examination proved that these
animals were free [rom blood parasites, Thls group was served as control.

Blood sampling : Firstly one drop of blood was collected from the car vein of each examined
animal for preparation of blood smear for parasile examination according to Pritchard and
Kruse (1982). Then . two blood samples were collected from jugular vein of both Infested and
healthy animals. The first sample was collected in to heparinized syringe contained 20 L. U. hep-
arin as antlcoagulant for each one ml blood. then gently mixed and rapidly poured in clean, dry
and labelled tubes and proceeded for washing of erythrocytes using physiclogical sallne, followed
by preparation of erythrocytes haemolysate by Digitonin as deseribed by Kormburg and Koreck-
er(1965) (or estimallon of erythrocytic GSH-PX. (Ec. 1.11.1.9} ,Chiu, et al (1978). GSH, Sedlak
and Lindsay (1968), GR- ase, (EC 1.6.4.2), Bergmayer (1983); GST [EC 2.5.1.18), Vessey and
Boyer (1984): T. SOD (EC 1.15.1.1) Misra and fridovich, (1972); LDH, Smith, et al (1965) ;
GGPD, Korburg and Koeeker (1955) and ACHE. Gingerich and Mia (1981). The second sample
was collected without anticoagulant for separation of sera which used freshly for electrophoretic
study of serum proleins by Agarose gel electrophoresis according (o Alpér. (1974). The serum
iron. selenium, copper, manganese, and zinc were estimated by Atomic absorplion spectropho-
tometer according to Bauer, (1982) |

RESULTS AND DISCUSSION

Blood films cxamination revealed that 34 (33.66 % ) out of 101 animals were Infected with
Thetlerla Species (Table, 1) . Nearty similar results were obtalned by El- Bahy {1986 ) . Concern-
Ing seascnal prevalence (Table.1). the Peak of Infection was In Autum { 51.61% ) flollowed by
Summer(40%) and 20% Spring and the lowest was In Winter (6.67%). Simllar results were ob-
tained by Eid et, al (1988) who recorded that the peak of Infestation with Thellerla annulata In
cattle was In Autum followed by summer . The present data revealed that buffaloes with age of 6
months to 5 years were highly susceptible to theileciosis [54.91%) followed by those over 5 years
old (15.79% ) and Lhc lowest Infestation was for calves less than 6 months . Similar results ob-
taiiiecd by Eld et al (1988) who recorded ( 11.11%) in calves under one year and 16.06 % In cat-
Lie ranged between 1 (0 3 years old . The slight differcnce may attributed to the specics of the an-
imal. Clinical examinations of animals infected with Theileria revealed rlse of body temperature,
anorexia, depression, nasal and ocular discharge, enlargment of superfacial lymph nodes, jaun-

dice, dyspnoea and severe emaciation. Some cases showed bllateral corneal opacity. These ani-
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mals were heavily infested with Ucks. Thiese results were similar to those observed by Onuma et
al (1997), The enlargement of supcriacial lymph nodes vsually related o the muluplication of
Thellerla by chizogony 111 the lymiphoid tissues. Nasal discharge and dyspnoea were due to pul-
inonary oedema. Progressive anemia and (aundice which might be regarded to haemolysis
caused by Thefleria. All {hese analyilcal sludies are coincided with those of Radostits et al
(1995).

The data of table (2) reveaded a marked Increase in the mean values of GSHPX; GST and
LDH. while there are significant decrease (o the mean values of GR-ase, GSH, G6PD. TSOD and
ACHE in Thelleria Infectcd anhnals coniparatvely with those of clinlcally healthy anlmals. The
Glutathloue redox sysiem §s very important in protecUon of the haost cells against oxidative
stress and radlcals daunage. 1L also plays a role in the protection of phagocytic leukoc: tes agalnst
their own products of oxvgen radicals. [t consists of reduced glutathlone GSH which react with
peroxides in the GSHI'X tt remove toxic substances and radicals. since il possess actljve sulphy-
dryl group, Novak et al (1991). As a result of the previcus reaction the oxidized glutathione
(GSSC) was formed which In turn react with NADPH In the CR-asc lo reconstitute reduced glu-
tathione GSH. thus this redox cycle was able to detoxify peroxides and to reduce oxidised thiol
group in the proteins and that explain the high signiflcant increase of GSH-PX as mentioned by
Slater, (1979).

In this respect the recorded highily sigoificant increase o GST, table (2} may Indlcated that,
the protectlon of ervthrocytes membirane against lipld peroxddation was medlated by one or more
glutathionce dependent enzymes as Jllustrated by Burk et al (1980). The recorded sigolficant re-
ducton of GSH and GR-ase werce In accordance to the data reported !n cattle by Ashmawy et al
(1994) and EL-Kattaww, {1996) which could be attribuled to the decreased activities of GEPD
which generate reduced MADPH which generate GSH from GSSG uvnder the effect of G-R-ase.
Rotruck et al .(1973]. Regarding the etfect of Thelleria on T-SOD the present data, table (2) re-
vealed a significant decrecase for infected animals which might be refated to the aclion of Thelle-
ra prodvced radicals Inhiblting the red cells superoxide dismutase, Becuwe et al (1992). The
recorded significant. decrease of GBPD activities table (2) might be attributed to the accumulation
of altered forms of the cnzyme in the diseased cells thatl generated less amount of NADPH+H
than normal ones , El-Ghaunam (1988). The highly significant increase of LDH aclvitles, table
(2) were came In accordance to those recorded by El-Kattawy (19985). This elevation might be
due to hepatic damage and lesioris Jnduced by the purasite, Ndinuma et al {1991). The noticed
significanl decrease of activity of ACHE, table (2) could be related to the blocking of enzyme ac-
Livity by the Parastle as slated by Skzixar and Tripathi (1985). Concerning serum proteins elec-
trophorelic pattern of control as well as infested animals as shown in table (3), total serumi pro-
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teing and all globulins fractions were sligntficantly Increased while the serum alburmin fraction
was geeatly decreased ju infested animals. The signlficant increase of globulins fractlons In (n-
fected animals was nearly similar to observatlons obtalned by Dhar and Gautam (1979) who
found that the experimental Theilerda Infectlon slation was accompanied by an lacreasc of alpha
and bela globulin fractions, while gamma globuiin fraction was inereased significantly In cluonic
phases. The recorded hypoalbuminemla In {nfected animals may be attributed to the harmiu! ef-
{ect of the Parasile on the liver {unction and consequently reduction of albumin synthesis as
menloned by Murry, {1978) Regarding trace elements changes [or animals with Thefleriosls, ta-
ble (3) indicated slgnificant Increase of serum Iron and copper. These changes might be duc to
(he degenerative process of red blood cells caused by haemoglobinase enzyme of the parasite
whieh s responsible for release of copper and Iron, Goldberg et. al, (1981). The significant in-
crease of serum selenlum, zinc and manganese. table (3) Indlcated thc damage of the glulathione
dependcnt cnzyrues and superoxide dismulase procecding libration of them. as Mustraled by
Ashm;iwy et al (1994).
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