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ABSTRACT

This study aimed to estimate the drastic effects of Theileria annulata
infection on the general health condition and some haematological and
biochemical parameters and to evaluate the efficacy of Buparvaquone
in treatment of crossbred calves. Bup-arvaquone was injected at a dose
rate of 2.5 mg/kg BW as a single dose (group A) or double doses with
48 h intervals(group B).The rate of Parasitaemia in the infected calves
reached 12-28 %.Pyre-xia reached 40.5-41.3 °C. Anaemia was a hall-
mark of the disease accompanied by reduction of the mean values of
blood serum total protein, albumin, globulin, glucose, cholesterol,
calcium, and phosphorous while non significant changes in the conce-
ntrations of blood serum triglycerides and magnesium were recorded
if compared to the non infected control calves (group C). Animals in
group A showed elevated rectal temperature (40-40.6 °C) for 5-8 days
and the rate of parasitaemia declined slowly till it reached its minimal
level (4.5 %) 20 deys post treatment (PT). Also, 2 calves were died at
the day7and 8 PT with high rate of parasitaemia(33-41%)and pyrexia
(41.6°C). In group B, the temperature subsided 1-2 days after the 2nd
dose and the rate of parasitaemia reached to less than 1% at the day
12.Haematological parameters remained reduced PT in group A,while
they restored their normal values except total leucocytic count in group
B. Biochemical parameters were restored except serum globulin conc-
entration in group B,whih remaind ingroup A.From these investigations
we can concluded that buparvaquone at a dose rate 2.5 mg/kg BW in
double dose with 48 h intervals is more efficient than a single dose
under the local environment of Upper Egypt.
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INTRODUCTION

Thetick-borne protozoan parasite, Theileria annulata,causes a drastic
disease in Friesian cattle which imported to improve productivity inalarge
area of the world (Urquhart et al, 1996).

The disease appears to be endemic in Egypt causing great economic
losses in animal production (Daubney and Sami, 1951).

Tropical theileriosis can be controlled by management and movem-
ent control together with vector control through application of acaricides,
treatment of clinical cases by using specific chemotherapeutics; immuni-
zation and selecting of cattles resistant to ticks or the disease (Brown, 1990).

The chemotherapeutic erradication of the disease included the use
of oxytetracycline, halofuginone lactate, imidocarb dipropionate, parvag-
uone and buparvaquone (Refaiiand Michael,1976and Singh etal.,1993a).

Uptillnow Buparavaquone (2-(Trans- 4 -t - butylcyclohexy-Imethyl)
-3-hydroxy-1,4-naphthoquinone) is the drug of choice in the treatment of
theileriosis (Singh et al., 1993 a, b and Radostits, et al., 2000).

However,the drug buparavaquone in a single dose of 2.5 mg/kg BW
may besatisfactory(Sharma and Mishra,1990,Dhar etal.,1990and Singh
et al. 1993a,b) or unsatisfactory and haematinics must be needed (Dhar
et al., 1988).

In spite of the prevention of severe illness induced by parasites thr-
oughout therapeutic medications is perhaps lessambitious than developing
vaccination strategies, but at least up till now it might be a more realistic
approach (Volker et al., 2001).

The present work aimed to estimate the hazard effects of Theileria
annulata infection on some haematological and biochemical parameters
in crossbred calves and to evaluate the effect of the drug buparvaquone
in two ways either by single or double doses on the pattern of these
parameters.
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MATERIALS AND METHODS

In a Theileria annulata endemic area at Sahel Saleem, Assiut Gove-
rnorate, a total number of 25 crossbred (Friesian x Balady) male calves
aged 8-12 months were examined clinically and classified into 3 groups.
Infected and non infected groups according to body condition, rectal
temperatures, superficial lymph nodes and visible mucous membranes, as
well as parsitological examination. The infected animals were subdivided
into two groups. Group (A) consisted of 10 animals and group (B) 8
calves. The non infected group was 7 healthy parasitic free calves.

- Sampling and parasitological examinations:

Blood smears were taken from the peripheral blood of the investig-
ated animals, before treatment and every 4 days after treatment for20 days
dried in air, fixed with absolute methanol, stained with 10% Giemsa stain
(Levine, 1985) and examined microscopically under oil immersion lens.
The rate of Parasitaemia was estimated by the percent of infected red
blood cells. Lymph node smears were done before and 2 weeks after
treatment and lymphocytes were examined for shizonts (Koch’ s blue
bodies). Two blood samples were collected from each calf before and
after treatment. Each sample was put in two tubes. The first contained
Na-salt of EDTA as anticoagulant for haematological investigations. The
second was left without anticoagulant to separate serum for biochemical
analysis.

- Therapeutic application:

The infected groups (A&B) which showed the signs of T. annulata
infection and positive by blood films examination were injected intramu-
scularly with Butalex (Buparvaquone, BW 720 C, Essex Animal Health,
Friesoythe, Germany) at a dose rate of 2.5 mg / kg bodyweight (Dhar et
al., 1988) in a single dose for group A and double dose with 48h interval
for group B. Clinical examination was carried out on the treated calves
daily for 20 days.
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- Haematological investigations:

Haematological investigation including erythrocytic count (RBC),
haemoglobin (Hb), packed cell volume (PCV) and total leucocytic count
(TLC) were done on whole blood according to Jain (1993).

- Biochemical investigations:

Blood serum was used for determination of total proteins, albumin,
glucose,calcium, phosphorous, magnesium (Henry et al.,1974) cholesterol
and triglycerides (Rifai and Wamick, 1993) using commercial test Kits.

- Recovery of infected cases:

was indicated by the reduction in the percentage of erthrocytic piro-
plasms, disappearance of micro and macro-schizont in blood and lymph
node smears in addition to remission of fever, recovery from clinical syn-
dromes and the restoration of haematological and biochemical parameters.

- Statistical analysis:

The obtained data was statistically analyzed using the general liner
model followed by student “t” test using a computerized SAS (1989)
program.

RESULTS

Clinical and parasitological findings:

Blood smears investigation revealed the presence of T. annulata
trophozoite inside red blood cells. Different forms of the parasite were
found including ring and oval shape, which were predominant beside
other forms as comma and rod shapes, which were not frequent. The
RBC lost its symmetrical sphere and showed abnormal textures including
echinocytosis and acanthocytosis (Photo 1). The Parasitaemia rate in the
infected calves (the number of infected RBC / 100 RBC) ranged from
12-28 %. Microschizogony and macroschizogony of the lymphocytes
were prevalent in the all examined blood (Photo 1) and lymph smears
(Photo 2). According to the morphological criteria of the erythrocytic
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stages and the presence of shizonts in circulating lymphocytes, theileria
species during this work was identified as T.annulata. Rectal temperature
waselevated inall infected animals up to 40.5-41.3°C. The visible mucous
membranes were severely congested with lacrimation and the prescapular
lymph nodes were enlarged. Some individuals showed respiratory distre-
sses, icterus, diarrhoea and recumbence. After treatment, rectal temperature
remained elevated (40-40.6 °C)for 5-8 days in single dose injected calves;
lymph nodes did not restore their actual size and parasitaemia declined
slowly till it reached its minimal level (4.5%) at the day 20 post treatment
(PT).Microschizogonyandmacroschizogonyof the lymphocytes remained
prevalentin all the examined blood and lymph smears. Also,2 calves were
died at the day 7 and 8 post treatment (PT). After showing a relatively
higher rate of parasitaemia (33-41%),which did not reduce after treatment.
Rectaltemperature remained between 41.2-41.6°C till death.Indouble dose
injectedcalves,the temperature was subsided1-2 daysafter the second dose,
lymph nodes restored their normal size after 3-4 days, and the rate of par-
asitaemiareachedto lessthan1% at the day12 PT(Tableland Figurel).
Haematological and biochemical findings:

Haematological studies of infected calves (Table 2and Figure2) rev-
ealed severe anaemia,whichwasmanifested byhighlysignificant reduction
in RBC, Hb and PCV. Total leucocytic count showed severe leucopenea.
After treatment, these parameters were not restored in calves received
singledose. Animals which were received double dose showed restoration
of RBC, Hb and PCV values, but the values of TLC were not restored.

The biochemical investigations (Table 3and Figures 3,4,5) showed
severe reduction in the concentrations of total protein, albumin, globulin,
glucose, cholesterol, calcium and phosphorous in infected calves if com-
pared with non infected control group, while triglycerides and magnesium
concentrations did not show significant variations. After treatment, the
values of total protein, aloumin, globulin and phosphorous in group A
(which received single dose) not returned to normal while the values of
cholesterol, calcium and magnesium were restored. In group B (which
received double dose),the values of biochemical parameters were restored
to their normal values and did not showe significant variation compared
to the healthy control animals except the value of globulin concentration,
which remain lower than controls.
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DISCUSSION

Diagnosis of clinical cases of acute theileriasis is fairly simple, and
farmers recognize the disease with little difficulty. Fever accompanied by
enlargement of the superficial lymph nodes during tick season, is strongly
suggestive of the disease (Radostits et al., 2000). Symptoms that appeared
in this study indicated the affection of these animalswith theileriasis, which
were confirmed by the demonstration of the trophozoites and schizogony
stages in Giemsa’s stained blood smears in addition to micro and macro-
schizonts in lymph node smears.The prevalence of erythrocytic stages and
the morphological criteria proved that the species of theileria is T.annulata,
also the presence of shizonts (Koch’ s blue bodies) in circulating lymph-
ocytes confirmed these findings (Levine, 1985).

Cattle treated with buparvaguone are considered cured when their
body temperature return to normal and trophosoite fall to less than 1%
(Dhar et al., 1987). In the present work, the rectal temperature of calves
injected with single dose of buparvagquone (group A) remained elevated
for 5-8 days and parasitaemia reached 4.5 % at day 20 PT. However, in
the double dose treated group(group B),the pyrexia subsided in the second
or the third day and the rate of parasitaemia reached to less than 1 % at
day 12. So that, according to Dhar et al. (1987) the animals in group B
are considered cured at day 12 while those in group A were considered
not fully cured even at day20 PT.In India, deaths due to anaemia occurred
in calves treated with single dose of 2.5 mg/kg BW buparvaquone (Dhar et
al., 1988), while the recovery percent reached 88.7 % with 3 doses at 48
hours interval in Iran. On the other hand a group of calves in those treated
in India were fully cured at day 12 after single dose (Sharma and Mishra,
1990). Singh, et al. (1993b) reported 100% effectiveness of buparvaguone
a: 2.5 mg/kg BW in juvenile and adult cattle while it was 96% in neonates.
Inthepresent work,2 calves were died of anaemiaaftertreatmentwith single
dose. The obtained results point to the fact that the drug at the dose rate
2.5mg/kg BW was not fully effective on the local strain in the study area.
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Infected calves in this study showed severe reduction of the haem-
atological parameters including RBC, Hband PCV. These results coincide
with the reports of Urquhart et al. (1996), Sandhu et al. (1998) and Omer
et al. (2002). Hooshmand-Rad (1976) postulated that, in T. annulata
infection,erythrocytic forms as well as schizonts contribute to theanaemia
although the role played by schizonts is greater, and the involvement of
an autoimmune reaction is proposed. Recently, Sahoo et al. (2001) found
increased levels of malonaldehyde which is an end product of lipid pero-
xidation in theerythrocytes of calves infected with T.annulata, which may
enhance haemolysis and fragility of these cells. The present work showed
that this reduction was restored after treatment by double dose of the drug
while it remain significantly reduced after treatment by single dose. These
results were parallel to the rate of parasitaemia in both groups. Similar
results were obtained by Dhar et al. (1988) who found that 4 out of 5
calves were anaemic after single dose of buparvaquone, while Singh et
al. (1993a) found more and rapid recovery of anaemia in calves injected
with a 5 mg/kg BW single dose.

The present work showed severe reduction in the mean values of
total leucocytic count in infected calves. Earlier studies revealed progressive
leucocytosis during T.annulata infections(Uilenberg,1981and Vercruysse
et al., 1988) in spite of reports on leucopenea (Prasad, 1946 and Laiblin,
1978). However, studies of Preston et al. (1992) revealed that leucopenia
was a characteristic and prompt response to both lethal and sublethal inf-
ections by T. annulata in cattle, which agree with the current results. The
authors provided evidences of prompt radical reduction of the circulating
lymphocytes and neutrophils, which led to panleucopenia.

After treatment, the current study showed that leucopenia was not
corrected in both infected groups (either after one or double dose treatm-
ents). These results can be supported by the findings of Volker et al. (2001)
who reported that the specific elimination of the parasite in vivo and in vitro
by the use of the theilericidal drug,BW720c results in growth arrest of the
host cells and the transformed phenotype of infected cells can be reversed.
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The present work revealed severe reduction in blood serum metabo-
lites incalvesinfected with T.annulata.Smith(1996),Urquhart et al. (1996)
andRadostits et al. (2000) reported that Theileria annulata is a deleterious
debilitatingdisease, which can produce serious problems in different organs
in the body. The reduction of blood serum albumin concentration in the
presentwork agree with the previous reports cited by Sandhuetal. (1998)
and Omeret al.(2003).Anorexiaaswell as intestinal troubles and diarrhoea
may be responsible for such reduction (Kaneko,1997and Thomas, 2000).
Moreover, Sandhu et al. (1998) reported liver involvement during T.
annulatadestruction of body organs, leading to disturbances in biosynthesis
in the liver (Laiblin et al, 1978) which may be a contributable factor for
albumin reduction.

The mean values of blood serum globulin showed highly significant
reduction during T. annulata infection in the current work. These results
coincidewiththe reduction of total leucocytic count, which are responsible
for the production of immunoglobulins, the main component of serum gl-
obulin(Thomas,2000).Similar resultswere obtained by Omeretal. (2003).

The reduced mean values of serum total proteins was resulted from
theinitiated hypoalbuminaemiaand hypoglobulinaemia. Omer et al. (2003)
noticedalso hypoproteinaemiain naturallyinfected calves with T. annulata.
Both total protein and albumin concentrations remained significantly red-
uced in treated group A, while they restored their normal values in group
B when compared to the healthy control group. These results may be cor-
related with the levels of parasitaemia in both groups after treatment, which
remained at higher levels in group A. On the other hand, the mean values
of globulin concentrations did not return to their normal values in both
groups after treatments. Previous studies ensured that infected cattle with
T.annulataare not fully cured after recovery and act as carriers (Urquhart
et al., 1996 and Radostits et al., 2000). The parasites may present in about
10 % of dormant lymphocytes in the lymph nodes (Ahmed et al., 1989).
These infected cells may activate natural Killer cells and macrophages
that kill their target lymphocytes (Ahmed and Mehlhorn, 1999) with a
subsequent loss of immunoglobulins and in turn total globulins.
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The mean values of serum glucose levels were severely reduced in
both infected groups in this study. Yadav and Sharma (1986) obtained
similar results. This can be attributed to the drastic effects of the parasite
on the liver (Smith,1996) which may inhibit gluconeogenesis or glycogen
stores which are essential for the maintenance of blood glucose (Tenant,
1997). Similarly, infected calves in the current study showed significant
reduction in the mean values of blood serum cholesterol in both infected
groups. These results coincide with the reports of Sandhu et al. (1998).
The impaired assimilation of fatty acids in the injured liver and the defect
of lipids absorption in the inflamed intestine (Radostits et al., 2000) may
be the real factors causing cholesterol reduction.

Both blood serum calcium and phosphorous concentrations in the
present work were significantly decreased in both infected groups. These
results are in agreement with those reported by Yadav and Sharma (1986)
and Omer et al. (2003). The kidney dysfunction during theileria infection
(Radostitset al.,2000) in addition to anorexia and impairment of absorption
of these minerals in the intestine (Sandhu et al., 1998) might contribute
tothese reductions. It was noticedthat the reduced concentrations of glucose,
cholesterol,calciumandphosphorouswere restored their normal levels after
treatment in both groups.

Finally,itcan be declared that T. annulata infection is a drastic disease
affecting the general health of crossbred cattle in tropical areas. Although
buparvaquone is the drug of choice in treatment of theileriasis worldwide,
it mustbe given in double doses of 2.5 mg/kg BW each, with 48h interval
for a successful therapeutic eradication of the parasite in Upper Egypt.
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Figure (1): levels of parasitaemia (%) in cross bred calves infected with T.
annulata before and after treatment with buparvaquone in a single
dose (group A) and double dose (group B).

Table(2): Haematological parameters (mean £SD) in control and infected calves
with T. annulata before and after treatment with buparvagquone in a
single dose (group A) or double dose (group B).

Infected rou A Infected group B
Parameter || Unit group Before After Before
treat. treat. treat. .

4.85
+0.29***
5.19
+0.37%**
22.88
+1.53%**
5.03
+0.26%**

Superscriptsarethe levelsofsignificance between infected groups either before or after treatment
and the control healthy group: ns: non-significant, *, **,***: P<(0.05,0.01and 0.001respectively.

Table (3): Mean values +SD of blood serum metabolites in control and infected
calves with T. annulata before and after treatment with buparvaquone
in a single dose (group A) or double dose (group B).

Infected ' Infected group A || Infected group B
Metabolite || Unit group Before After Before | After
treat treat treat. | treat.
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Figure (2): Haematological parameters:RBC (x106/ul), Hb (g/dl),PCV (%) and
TLC(x103/ul)in cross bred calves infected with T.annulata before
and after treatment with buparvaquone in asingle dose(group A)and
double dose (group B).
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Figure (3): Mean values of blood serum protein, albumin and globulin (g/dl) in
cross bred calves infected with T.annulata before and after treatment
with bup-arvaquone in a single dose (grou e

(group B).
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Figure (4): Variations in blood serum glucose, cholesterol and triglycerides
(mg/dl) in cross bred calves infected with T. annulata before and
after treatment with buparvaquone in a single dose (group A) and
double dose (group B).
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Figure (5): Variations in blood serum Ca,P,and Mg (mg/dl)in cross bred calves
infected with T. annulata before and after treatment with buparva-
) S ~ uble dose (group B).

Photo(1): Blood filmshowingdifferentforms of T.annulatatrop-
hozoites (a-ring b-oval c-commad-rod)with circulat-
ing macro(e)and micro(f)shizonts, in additionto abn-
ormal texture of the erythrocytes.
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. % —aa .

Photo(2): Lymphnodesmearshowing macro(aa)and micro(bb)shi-
zogony stages.
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