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SUMMARY

Haematological and biochemical changes were
studied in 10 Friesian calves after vaccination
(T.

annulata) vaccine and post challenge with the

with attenuated Theileria annulata

virulent strain. The parameters were compared
with those of 21 animals, naturally infected with

T. annulata.

The vaccinated gp. showed no appreciable

changes either post vaccination or post

challenge. On the other hand, the naturally
infected animals and the non vaccinated gp. post
challenge revealed a significant fall in Hb, PCV
and total erythrocyte count. Levels of total serum
protein, phosphorus,

albumin,  calcium,
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magnesium, sodium and potassium decreased
and those of globulins, GPT, GOT and bilirubin
increased with no changes in kidney functions.
Several of these biochemical alterations have
been explained in relation to the injury to the

liver and other organs.

INTRODUCTION

Current basic knowledge of T. annulata
incidence and the mortality of infected cattle is
reviewed together with an outline of current
control measures, including the use of acarcides
1988) of
clinical disease using specific chemotherapeutics

(Abdel-Rahman et al., 1987).

(Hashemi-Fesharki, and treatment
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In endemic areas such as the case in |J,1y|\|‘

systematic  vaccination  with live  attenuated
Vaceme is considered to be the most practical and
cliective control method and may be the only
Approach of reducing the incidence of the disease

(Pipano, 1080 and Zhang, 1997).

Considerable attention has been made in the field
ob serology of 7 annudata infection of bovines
and  on  the (Dhar and
1993).

However, little is known about the dynamics of

vaccinated animals

Gautam, 1977 and

Sundar et al,,
metabolic process in the course of this disease.

To uncover tne significance and safety of the live
altenuated  vaccine for preserving our rural
livestock and promoting the production of milk
and meat, it is deemed necessary to study the
metabolism  of the parasite by determining
in bovines

several biochemical

components

suffering from T. annulata infection.

The present study, therefore, was undertaken to
determine the biochemical parameters and their
levels in the blood plasma of vaccinated animals
comparing with those naturally infected with 7.
annulata, inorder to ascertain the safety and the
protection of applying the vaccine in the field,
without causing a negative impact on the

functions of the animal’s internal organs.
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MATERIAL AND METHODS,

(D) Animals:
A= Lixperimental animals:

Ten male Friesian calves, 6-

7 months of age
weight from 250-300 kgs. a

were useq if\ "
L]

present study. They were proven (o be fre
e rf')rr
|

T. annulata  infection by

the C(‘)nVem!rm_l
techniques. h

The calves were divided into 2 Broups as foj|,
| "

Group (1): Consisting of 6 vaccinated ANimg,
with the live attenuated vaccine (The Egypiiz,
strain) which was isolated and attenuated by P
Dr. M. S. Abdel-Rahman, Parasitology Dep,
Faculty of Vet. Medicine (Abdel-Rahman et 5
1989).  Each

subcutaneously (S/C) near prescapular lymp

animal was inoculaeg |

node with 2 ml. of vaccine (containing 2x106 |
schizont infected cells) as described by Pipano
(1977). The vaccinated animals were challenged |
50 days post vaccination using the virulent stran
of T. annulata as described by Pipano et ;11.,‘i
(1977).

Group (2): Consisting of 4 animals and wet

served as non vaccinated control.

Vet.Med.J.,Giza.Vol.47,No.2(1999)
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j- Field animals:

Group (3): Consisting of 21 animals of different
ages  from the endemic Egyptian provinces,
bc]onging (o El-Wadie L‘l-(‘vt(lid and |3|~|“ﬂy()||m_
it was proved by Liebisch et al, (1984) and
El-Bahi, (19806) that the incidence of 7' annulata

infection was high in these areas.

All the animals were observed for febrile
responses and other clinical symptoms of the
disease throughout the course of the study (11

weeks).
(2) Blood sampling:

Approximately 5 ml. of blood for haematology
were collected from the jugular vein of each
animal on EDTA every week. For other
estimations, 15 ml. blood was collected in steril
glass without any anticoagulant. Serum sample
were aspirated after centrifugation of the blood
and kept frozen at - 20°C until analysis. Blood
smears were obtained weekly, stained with
Giemsa stain and examined to ascertain the

degree of parasitaemia.
(3) Haematological observations:
The packed cell volume (PCV), haemoglobin

content (Hb) and total red blood cells (RBCs)

Were determined according to Schalm et al,,
1975).

Vet.Med.J, +Giza.Vol.47,No.2(1999)

(4) Biochemical analysis:

Total proteins were determined using the method
of Sundeman, (1964). Bilirubin was estimated by
the method of Ducci and Watson, (1945). The
liver functions (GPT and GOT) were estimated
by the method of Bergmeyer, (1963) and the
kidney functions (Urea and Creatinine) by
Faulkner and King, (1970). The measurements of
Magnesium, Phosphorus, Sodium, Potassium and

Calcium were performed according to Oser,
(1965).

(5) Statistical analysis:

Statistical analysis of the results were carried out

according to Sendecor and Cochran, (1982).

RESULTS AND DISCUSSION

Creative and innovative vaccine candidates
emerge from research laboratories in academic
institutions, government agencies, and private
pharmaceutical and biotechnology companies all
over the world. The decision to begin animal
testing of a candidate vaccine depends on a
number of criteria, the most important of which
being that the vaccine candidate must be safe and

protective (Levine et al., 1997).

The haematological observations in bot the
vaccinated animals with 7. annulata schizont

vaccine and the non vaccinated control gp.
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showed non significant changes in the RBCs, Hb ~ In contrast, the non vaccinateq Oy,

and PCV contents (Table 1). This result could be challenge showed a marked changeg O
explained by Pipano & Isracl, (1971) who haecmatological values with 3y 5500 J

i - late,
concluded that organisms grown in tissue culture  anaemia. Our results could be exp h

]ain eqd
ity 10 i ythrocytic forms in -~ Chengalva-Rayulu and Hafeez, y
loose the capacity to induce erythrocytic forms in ge y (1995, Q)

cattle in parallel with the loss of virulence. demonstrated that the extent of decreage ; in lot{jl
Brown, (1990) and Pipano, (1995) also, added ~ RBCs is correlated with the intensity of ; 'nfE(;t)
that prolonged cultivation of the T. annulata  which indicated the destruction of erythmcyt
schizont infected cells loose their virulence for and reduction in the Hb content ag e‘“denced
cattle and the ability to produce overt disease. anaemia. Maxie et al, (1982) proyeq th
anaemia resulted from a reduced Productigp f
Similar  results  were  obtained by red cells, possibly because of interference With
Hashemi-Fesharki, (1988) who observed that  erythropoiesis due to the toxic affect of t
vaccinated calves with T. annulata schizont disease.
vaccine showed no significant changes in Red
cell count, PCV and Hb contents and no adverse  In our resutls, one of the four controls died yj;
reactions have been reported on the vaccinates. acute theileriosis 28 days post challenge while n,
death occurs in the vaccinated gp. post challenge,
The forgoing observations would imply that the  This result was supported to some extent by
live schizont attenuated vaccine is safe, with no ~ Hashemi-Fesharki, (1988) who observed tha
harmful or side effects on the animals. there were no cases of theileriosis or death among
the vaccinated cattle, whereby all the o
The obtained data in Table (2) revealed that the  vaccinated animals became infected with a death
vaccinated animals post challenge showed rate of 27-40 %.

negligible changes in the haematological values.

This result could be explained by Subramanian  The levels of serum enzymes (GPT and GOT

et al, (1986) and Singh et al., (1993), who and the total bilirubin showed non significa®

. i ' . inated
concluded that virulence of macroschizont  changes in the vaccinated and non vaccind

(Table 1). However these values were |

: on
significantly (P < 0.001) increased In the "‘l
whilé

infected cells with 7. annulata was lost by
several passages but immunogenicity remained

and the strain was used as a vaccine which  vaccinated control calves post challenge,

§
withstood challnege with no ill effects. e vale

the vaccinated gp. mainted the sam

258 Vet.Med.J.,Giza.Vol.47,No.2(1999)

CamScanner


https://v3.camscanner.com/user/download

Table 1: Mean values of haematological and biochemical changes in animals vaccinateed and non vaccinated with Theileria annulata attenuated live vaccine.

N=6 Vaccinated animals with attenuated live vaccine N=4 Non vaccinated animals (control)
Measurements
0 tme 15t week 2nd week 3rd week 4th week Sth week 6th week Tth week 0 time Ist week 2nd week 3rd week 4th week Sth week 6th week
RBCs (104 L) Haemato- | 708322787 [68633£40.7) 7.10£29.15 | 695£29.05 |718.327.86| 707.5+31.26 |690.16 +38.52| 708.3+27.87 | 72542645 [707.5451.23 | 6851892 | 710+26.77 {70130+ 16.52{ 696204 24.96 | 6925+ 35.93
PCV & fogical 313163 | 3082147 | 3182147 | 3132121 | 306+081 | 3081172 | 3214222 | 3131163 | 32+164 308425 | 305£1.29 | 31215 | 297125 +262 | 3020£275
Hbgidl values 24026 | 9.12015 | 99+022 | 88%016 | 921019 | 911022 9.0+£0.24 924026 | 93+024 [ 91£027 | 9.4£025 | 90£026 | 89+012 | 9.1+0.19 92+026
GPT (wl) L 862057 | 8471059 | 86+08 | 850+0.38 | 831068 | 861072 83056 8.6+057 | 81070 | 85t056 | 88%0.19 | 864061 | 85+070 | 88+062 | 86+038
ver
GOT (L) fincs 174123 | 17362101 | 18754081 | 18761146 | 17.62+ 112 [ 17054126 | 17.60£099 | 17.04£1.23 | 17.65+124 [ 18754192 | 18352085 | 17024146 | 18.14£191 | 1757+13 | 1733092
on
Bilmuben (mg/100 mi) 0782007 | 0742006 | 09220.14 | 094£0.14 | 0.70£030 ( 0.84£005 | 082£006 | 078007 | 083004 | 0.90+0.10 | 0.89:0.09 | 0871005 | 034004 | 086+006 | 085+005
Greatinine (mg/100ml) Kindney | 0872003 | 084£006 | 1074029 [ 0.80+008 | 0.94+025 | 0.73£031 | 074+031 | 087:003 | 084£003 | 092:009 [ 092£005 | 083+006 | 091£010 | 081£005 | 083005
Urez (mg/100m!) & function | 3370227 33162313 ) 34424 | 3650£137 | 35104193 | 3466+205 | 3416429 | 3370127 | 34141 | 34751125 | 337103 | 3525225 | M2+143 | R2+216 3129

Tatal protein (g/100m!) Prowin | 22073 | 7062031 | 708037 | 7372047* 803£081% | 826£031* | 7731066* | 7222073 | 695£038 | 7.024043 | 69+021 | 6854039 | 702045 | 722014 | 6882046
Albumin (&/100m!) 341£034 | 3432031 | 353202 | 3252023 | 3712019 | 3824031 | 356£0.38 | 341+£034 | 355£0.2 | 352024 | 335+0.38 | 323+026 | 34+021 | 37+Q18 | 3552045
375£041* | 341026 | 355:045 | 3522045 | 361£022 | 36£027 | 3374029 | 33202

value
Globulin (g/100ml) 3752041 [ 360£026 | 353+022 |4.08+0.38* | 42+043* | 428+036* | 4.11£044*

Caicum (mg/100ml) Elearolytes 992071 | 937£084 | 9052101 (1023£023 | 1006£038 [ 9.7+049 | 97056 | 99071 | 1005038 | 974042 | 9.05+060 | 10174128 | 98+068 | 9752068 | 10:046

Phosphorus (mg/100m!) 586+033 [ 554035 | 5452022 | 578+048 | 595£0.79 [ 5722038 | 5732050 | 586£033 | 565£039 | S5.6£035 | S41£02 | 5724053 [ 574038 | 60+029 | 605028
2254034 [ 2412036 | 223£04]1 | 254027 | 248+035 | 24£029 | 22018 | 2214038 | 229305 | 2374025 | 2522017 | 2501037

Mzgnesium (mg/100 m!) 2482035 | 2712015 | 2132014
Sodium (meg/L) 13661 £1230( 147£17.51 |141.8322095| 147£17.53 | 14941283 |152.33£17.29]15583 £ 19.46) 138.16:£ 12.30| 152.75£ 106 [ 140.75+ 185 | 145541876 [ 150+ 13.60 | 140£1756 | 1435+ 17.63 | 14782 10.4
Potassium (meg/L) 572050 | 562052 | 582028 | 57+049 | 59£049 | 564069 | 601048 57£05 | 6174057 | 5808 | 5652036 | 563037 | S57+078 | 5422046 | 571041

N.B. Data expressed as means # standard deviation. N = Number of animals sampled.

*P<0.05
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Table 2: Mean values of hacmatological and biochemical changes in Theileria annulata vaccinated and non vaccinated challenged animals.

N N=6 Vaccinated challenged animals N=4 Non vaccinated challenged animals
Measurements
j 0 time 15t week 2nd week 3rd week Ath week Sth week 0 time 15t week 2nd week 3rd week 4th week* Sth week
RBCs (104 L) Haemato- | 70832 27.87 | 686.33£40.7 679.66+ 46.13 /681,67 49.59 | 711.5£ 23.98 | 725.33 £ 35.05 | 720.25 + 26.54 | 658.75 £ 22.99 |590.75 £ 26.55*** 544.25 4 53.59*** | 492.67 £ 63.89*** | 52833 +82.81***
PCV % i 3134163 | 308£147 | 3004057 | 3302179 | 325£217 | 33014223 | 30.80£ 171 2875+ 15 | 2650+ 1.20* | 2475 15%** | 2467153+ | 26.66£1.60"*
logical
Hb gidl 22026 91+0.15 | 922016 | 94+016 | 9.32+019 | 93020 9.0+031 | 8.78+022* | 8110.24*** 774 0.21*** 7510.15%* 79 0.1***
g values
GPT (u) Liver 86+057 | 8471059 | 851053 861057 8.8+045 891004 82+052 | 9.15+036% | 1002£0.46*** | 104£039=** | 1030£0.46** | 1050£053**
V!
GOT (wl) Somcticn 1742123 | 1736+ 101 | 16874046 | 1730£0.64 | 17102092 | 1675£1.02 [ 1718+ 1.09 2405+4.68% | 2670+ 133%** | 27.02+146*** | 30.10£1.76"=> | 26672053
Bikirubin (mg/100 ml) 078+007 | 074£006 | 0761008 | 0.72+007 | 0.74+0.05 | 084084 | 0801003 1.12£030* | 131£033*** | 1.831028*=* | 157£025** 1.06£0.15%*
Greatnine (mg/100ml) Kindney | 087£0.03 | 0842006 | 085+005 [ 0.82+0.04 097+£0.12 | 1.06£036 | 086+004 | 083£0.05 0.89+0.03 0.8510.06 0.9+0.08 087004
Urez (mg/100ml) function | 3370427 | 33.16£3.13 [ 3204240 318425 | 345+187 | 3324337 | 332525 | 3125189 | 2975£1.70 315173 320+20 29325
T‘oﬁ_ protemn (g/100ml) Protei 12+073 | 7064031 | 72+034 | 7.61£084 | 752£024 | 715053 704053 | 645+035* | 6.18+050%*= | 590£079=** [ 6231035 6.1+030%=
Albumin (¢/100ml) value 3412034 | 3434031 | 354030 | 363+030 [ 370+025 | 35802 370:0.18 [2.382021%*¢| 21+0.14% | 215+0.13** [ 213:035* 203005
Globulim (g/100m!) 3754041 | 3.60£026 | 3.7+024 394034 384067 | 3554034 | 331025 | 4072026 | 406£039* 3.76+0.13* 4.1+026* 407+031°
Caicium (mg/100ml) Electoiytas 99+071 | 937+084 | 955054 [ 965£1.02 | 973£0.68 9544074 | 9.85£074 | 8352:05% | 841045*** 835+0.39** 8.161021** 3.07x0.12%>
Phosphorus (mg/100ml) 586+033 | 55+035 | 562£025 | 5574030 | 546+034 5824026 | 602039 | 51520.13° | 496£0.17*== | 4851047 470%03** 457+040°
Magnesium (mg/100 m!) 2484035 | 2712015 | 2784018 | 2514027 | 2631020 2654031 | 26+022 | 235£035* | 222£022** | 2082009*** 213031 2021
Sodium (meg/L) 13861+ 1230] 14721751 [ 149541280 | 139%124 | 1402 209 | 139.16+13.5 |136.25412.78( 1325+ 1085 | 123£7.55%** 1215+ 191 1237+ 153 125.67£4.04
Potzssium (meg/L) 574050 56+052 | 61049 594028 | 5954033 | 56049 | 6111031 [472% 060 | 445£040%s | 434+030%* | 477£049° 5170150

N = Number of animals sampled.
*One of the four control animal died in the 4th week post challenge.

N.B. Data expressed as means & standard deviation.

*

*

**3p < (.001

P<0.05
*P<0.01
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Table 3: Mean values of hacnmm]ogicm
and post challenge witl, T. an
ly infected animals (nc

and biochemic

‘nulala strain comp
M vaccinated),

al changes in the vaccinated gp. pre
ared with the values of the natural-

— D
Measurements Vaccinated animals mm\i« Vaccinated challenged
p g N=¢ mals (non vaccinated) animals
B 4 N=2] N=6
\
RBCs (104 pL) Haemato 705 Y
- .0
e . 5 & 8.43%xx 517325+ 77.76 696.89 + 20.39**+
logical 31.28 £ 0.59% %+ 26.09 +2.60 .
Hb g/dL values 9.0% 0.44%* ' ‘ HLAE Laome
8.1+05 9.26 £ 0.12*%**
GPT (U/L) Liver **8 47 +
3 0.14%*x 10.27 +0.48
‘ - 270, 8.65 £ 0,194+
GOT (WL) function 17.754 0,72 %%« 24.39 i
S —_ 39+3.385 17.08 £ 0.26***
ilirubin (mg ml) 0.83 £ 0.08**
0. 1.6 +£0.25 0.76 £ 0.04**+
ini 2/100 ;
Greatinine (mg/100ml) Kindney 0.87+0.13 0.85+0.06 0.91 £ 0.01
Urea (mg/100ml) function 34.83+0.96 3433425 32934045
Total protein (g/100ml
A([)ba p. ”((:) I ) Protein 7.48 £ 0,59%xx* 5.73£0.30 7.31 £0.24***
umfn (g/100ml) valie 3.5+ 0.22%%= 23540.23 3752 0.1 1%+
Globulin (g/100ml) 3.9+0.35% 423+0.31 3.71 £0.14%*+**
Calcium (mg/100ml) Electrolytes 9,79 £ 0.38**x* 8.34£0.26 9.57 £ 0,14***
Phosphorus (mgUOOmI) 5.74 £ 0.16%** 436+ 0.48 559+ 0.15%**
Magnesium (mg/100 ml) 231 £ 0.15%*x 1.86 % 0.21 2.66 £ 0.1%**
Sodium (meq/L) 146 £ 6.76%** 124.57+5.11 14293 + 4 95%**
Potassium (meg/L) 5.80 1 0.15%%# 476 £ 0.37 5.83 £0.22%**
N.B. Data expressed as means % standard deviation. **P<0.01 **++P< 0.001

N = Number of animals sampled.

pre-challenge (Table 2). Schlosberg et al., (1973)
and Laiblin et al., (1978) ascertained that change
in the activity of enzymes and the increase of
bilirubin during the advanced course of the
disease, are indicative of severe tissue damage in
the liver. Similar occurrences were reported by
Watanab et al., (1990); and Niinuma et al,
(1991) who explained that the serum GOT and

Vet.Med.J..Giza.Vo1.47,No.2(1999)

total bilirubin has increased rapidly in the course
of sickness with theileriosis. Additionally, Dhar
and Gautam, (1977) observed that Bilirubinemia
resulted from enhanced destruction  of
erythrocytes and/or hepatic cells insufficiency,

resulting in more excretion of bile.
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Neither creatinine nor uren levels were changed

in the vaccinated and control gps. (Table 1), The
same result applie

(Table 2). A

d 1o both gps. post challenge
similar view wag expressed by
Laiblin et al., (1978) who recorded that the level
of urea was in the normal range in caltle infected
With theileriosis. This seems 1o exclude the
involvement of the Kidney in the discase.

The levels of total protein and globulins (Table
1) accentuated significantly (P < 0.05) 3 weeks
POst vaccination in the vaccinated animals as
compared with the control gp. Comparably, the
finding of Goldman and Pipano (1978) and
Subramanian et al,,  (1986) showed that
antibodies of IgM and IgG (globulins) classes
were delected 18 days after vaccination with
I. annulata  live vaccine and thus causes an
elevation of total immunoglobulins. On the other
hand, the total serum protein and globulin in the
vaccinated gp. were non significantly changed
post challenge (Table 2). The causal factor may
be a higher amount of total protein and
subsequently  globulins (antibodies)  which
inhibited the parasite’s harmful influence on the
animal, thus the vaccine could be considered

proteclive.

The serum protein and albumin, on the other
hand, fell significantly (P < 0.001) in the non
vaccinated gp. post challenge (Table 2). This
result coincided with Sahu et al, (1996) and

Nasser and Amin, (1997) who noticed that
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infected cow with T annulaiy

shn\"le(l S
protein and albumin levels lower than th‘crum
" . . 03
healthy  cows, ”yp"l“"‘cﬂlmni;. h ¢ o

as

teported previously iy 7 annulatg bee”

o . lnfEQliOn
indicated by Sharma and Yaday (198
d 6

(1988). They Sugges
lowering of total serum

ily
) anq
Coulq

Sudhan et al.,

proteip

explained by lesser food intake due ¢ Morey,

. Xiy
o decrease protein production due to K
paralle]s Wwith Ka

(1989), who deduced that diseases of g

anD
Cvers

e b

disease. This result
protein-calorie malnutrition are Characteri,

hypoproteinemia and hypoalbuminem;,

Table (2) indicates that the  globuylip W
significantly (P < 0.01) increaseq in the copyy
gp. post challenge. Similar observations Were
outlined by Dhar & Gautam, (1979) ang
Ashmawy et al., (1994) who found that the
experimental

Theileria infection Was

accompained by a significant advance in the level
of globulins.

Scrutiny of Table (1) also, revealed no
appreciable changes in the electrolytes including
calcium, phosphorus, magnesium, sodium and )
potassium levels in the serum for both vaccinated
and control gps. That is because the vacci
proved to be safe for the animals with 1
debilitating effects as previously stated (Pipan®
1974),

Vet.Med.J.,Giza.Vol.47,No.2(1999)
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other hand, the serum calcium contents

on the

gradually declined in the non  vaccinated
cha”t‘"g“l animals (Table 2). The present result
coNCurs with  Yadav and  Sharma, (1986)

Chengalva-Rylulu and Hafeez, (1995b) and Sahu
ot al., (1996) who noticed a set back in the level
of calcium in the 7. annulata infected animals.
Carlier studies by Bansal & Gaur, (1977) and
phar and Gautam, (1977) revealed a direct
cclationship between lowered levels of calcium
and the clinical manifestations of the disease.
They suggested that hypocalcaemia may be

attributed to hypoalbuminemia.

Jnfection of animals with T% annulata resulted in
significant fall of phosphorus level (P < 0.001) as
shown in Table (2). This observation was
consistent with Chenglva-Raylulu and Hafeez,
(1995b) who affirmed that a significant fall in the
serum phosphorus level could be demonstrated in
cattle infected with T. annulata. This decrease
could be attributed to dispalance in parathyroid
hormone as suggested by Bansal and Gaur,

(1977).

A significant decline (P < 0.001) in the serum
magnesium level was also noticed in the non
vaccinated gp. post challenge. (Table 2). Similar
results were reached by Yadav and Sharma,
(1986) with the animals experimentally infected
with T. annulata. Srivastava et al,, (1976) and
Rajkhowa, (1976) accounted for the lowering of

magnesium level by its consumption in the

Vet.Med.J.,Giza.Vol.47,No.2(1999)

synthesis of the alkaline phosphatase which rises
naturally during the existence of 1. annulata

infection.

The sodium and potassium contents of the sera in
the non vaccinated challenged calves were
reduced. This fall shed light on the clectrolytic
imbalance in the host. Our finding is supported
by Bansal and Gaur, (1977) who informed that
sodium and potassium are required lo maintain
electrolytic balance and osmotic pressure of the
tissues and blood. During theileriosis, animals
suffer from severe dehydration and diarrhaea and

those parameters are thus bound to be disturbed.

Regarding the vaccinated gp. post challenge, no
significant changes in the electrolytes were
observed as indicated in Table (2). This is may
be construed to the live attenuated vaccine which
induces a high degree of protection against
theileriosis as emphasised by Subramanian et al.,
(1988).

Table (3) clarifies the results of haematological
and biochemical aspects between the three gps.
namely, the vaccinated, non vaccinated (naturally
infected) and vaccinated challenged animals.
Statistical analysis revealed a highly significant
variations (P < 0.001) between the results of the
vaccinated and the naturally infected gps. except
for creatinine and urea. This indicates that 7.
annulata  attenuated vaccine is safe and not
harmful on the animals while the organism of T.
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Fi

annulata (in the naturally infected gp.) inflicts a

debilitative influence on the animals.

On comparison between the naturally infected
animals (non vaccinated gp) and the vaccinated
challenged gp., (Table 3) the results repeated
themselves.. This is an assertion for the T
annulata vaccine's effectiveness, a fact which
was supported by Zhang (1997) who deduced
that the attenuated 7. annulata vaccine has

proved to be safe and protective.

In the light of the foregoing considerations, it
seems important to re-evalaute factors that may
protect the animals against theileriosis. Improved
vaccination programs in Egypt, could be a vital
key to control tropical theileriosis, since it was
proved safe, protective and free from harmful
effects on the internal organs and the general

health of the animals.
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