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ABSTRACT

A total number of 177 cattle of different ages. sex and breeds were parasitologically
and clinically examined for theileriosis and tick infestation in different localilies of Kal-
uobia goveruorate. Blood samples and Iymph node biopsies were luken from ardimals
to demonstrale Theilera sp. Ticks collected from the Theileria-injecied animals identi-
fied and examined for the presence of Theileria sp. Clinical signs exhibited on infected

animals were described and discussed.

The epidemiological data rcvealed that the prevalence of theileriosis was 24.864%
and it was higher in Friesian breed than native oncs. The highest prevalence occurred
in the age group belween 3-5 years, while the lowes! appeared in the age group less
than 1 year. The prevalence as higher (n fernales (26.033%) than males (19.36%), El-
Kanatir El-Khairia was the district with the highest infection (36.36%}. Theieria ufec-
fion was higher in B. annulatus ticks (68%) and lower in H. anatolicuim excavatium
(26%). Adult engorged ticks were highly infecled with Theileria (85%) while lurvae were
the least infected (28%/. Trials of lreatment using buparvaquone and long aciing oxyfe-
tracycline were studied and discussed. Immunization of calves with somatic antigen of

D. annulatus ticks reduced the prevalence of theileriosis.

It is axiomatic to recomraend that control of theileriosis ammmg Egyptian animals
rely upon two folds, firstly treatmernt of recenily infected anumals by using novel cheine-
therapeutic buparvaquone which s very effective in the treatment of clinical cases and

secondly control of ticks through imununization of cattle with vaccine prepared from so-
nafic antigen of lick.
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INTRODUCTION

The primary problem for cattle industry in tropical and subtropical regions is tick and tick-
borne Infestation. Tick infestation may causc weakncss of animals affceting their prolitable pro-
ductivity cspccially milk and mcat production and transmission of certain tick-bornc discases

such as thellerlosis, anaplasiousis and babcesiosis.

Theileriosts Is a tick-borne disease affecting cattle and caused by a specics of protozoa of the
genus Theilerla. Thellerosis is of greatest imporiance and can be transmitted {rans-stadially by
ticks and even few numbers of ticks may cause fatal infestation. (Losos., 1986; Coetzer et al.,
1994 and Radostits et al., 2000).

Theileriosis {s a summer spreading disease since the ratc of infection was higher than (he oth-
cr seasons of the year, this {s simply because theilerlosis is transmitted by ilcks which brecd
and flourish in the summer (Sharma, 1980 and Radostits ct al., 2000).

In Egypt. all environmental conditions offer the chance of thelleria species to breed and flour-
Ish and lacks of a clear contro] system for facing theileriosis causcs calamitous effect of tbe dis-
ease (EL-Refall and Micheael., 1978).

Theilertosts {s clinically characterized by fever. anorexia, deereased milk yleld. anemia, lym-
phadetiopathy, respiratory distress, diarrhea, [aundice and corneal opaclty. In endemic areas,
virtually all adult animals are infcctcd but the case fatality rate is low. However, the recovered
animals have long lasting immunity but remain a carriers [(EL-Sawalhy., 1987; Abel-
Kader1991 and Mourad, 1999).

Control of tick infestation and transmission of tick-borne discases remains a chiallenge for the
cattle iIndustry. As with other tick-borne diseases. contro) of the tropical theileriosis principally
mvolves vector control and treatment of diseased animals (Pipsno., 1981; Hungerford,, 1990
and Coetzer et al., 1994).

The traditional control methods of tick infestation include the use of chemical acaricides with
partially successful resulls. This method of control has certaln disadvantages such as the pres-
ence of acariclde restdues in meat and milk and the dévelopment of chemical resistant tck
strains. Alternative approaches {or tick control such as the use of natural host resistanee and
development of vaccines to induce immune protection against tick infestations have been con-
ducted (Wambura et al.. 1998 and Del la Fuente et al., 2000).

The use of buparvaquonc (butalex} as a specific drug for treatment of cattle theilcriosis has
been recommended by many Investigators (Abdel-Kader., 1991, Singh et al., 1983; Gul et al.,
1991; Patil et al., 1995 and Mourad., 1899).
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Substantial efforl is now being placed (owards the development ol recombinant vaccines
against blood parasites to replace the eurrent method of vacelnation with live attenuated strains
(Callow, 1977). This method of vacclnation has been suceessful for several years, but an in-
crease, in (he failure rate of the B, bovis vavcine was reeently reported. it was suggested (that
these failuges were due to changes in the composilion of the parasite population through the se-

leetion of stsains that evade the inmune response induced by the vacctnation (Boek et al.,
1992).

Early experiments witly iimmmunization of cattle by antigens derived from tcks showed an el-
(ect on the transniussion of babesiosis in vacvinated herds {Rodriguez et al.,, 1895¢c, De la
Fuente et al.,, 1095 and Vanegas et al., 1998). (attle immunized wilth Anaplasma tnacginale
derived from fick ceit culture did not display clinkcal anaplasmosis and this anbgen showed

promise for use a5 autigen in development of a new killed vaccine fur anaplasimwosis (Kocan et
al., 2001).

Under field condrtions, the transimission of babesiasis but not the anaplasmosis decrcased af-
Ler vaccination vrith 1he tick vacelne Gavac TM. Tt incidenee of diseased auimals caused by in-

festattims with Baliesia spp. was reduced after viet mation (De 1a Fuente et al., 1998},

This study 1ovol es thres main parts, e st is investigation of cattle theileriosis in Kaluobia
governorate, the sccond part tncludes therapeutic irials of infceted animals and the (Lird part
deals with thie effec £ of immuntzanon ol catile with somatic antiden of B, annulatus ticks on (e

transmission and prevalence of theileriosts.

MATERIAI. ANDD METHODS

1- Invescigetioa i cettle thellerlosis in Kaluobla governorate:

A- Examinaidon ol investigated cattle: A total number of 177 cattle of dilferent ages. sex arxl
breeds were pavdsilologically and clinicaliy cxamined for theilertosis and tiek infestation

during a period extended from April 2000 to March 2001 in different localities of Kaluobiy
gnverrulralc.

B3- Blood samples: Blood films prepared from blood taken from ear or tall veins were stalned

with Gletnsa stain to demonstrate Theileria sp (Coles. 1988).

C- Lymph node binpsies. 1t were iaken from cases manifesting peripheral lymphadenopathy

and used for preparation of smears which stained with Giemsa stain (Coles, 1086).
D- Examination of ticks for Thellena infection: Ticks collected from Theileria-infected animals

are ldentified and cxamined for the presence of Theileria (Ochanda et al., 1996).

Mansoura, Vet. Med. J. Vol. IV, No. 1. 2002



Hamoda, F. K. and Knclaf-Altah, S. S.
150

2- Therapeutic trials: 44 diseased antmals were allocaled Into two groups. the first one treat-
ed specifically by buparraquone with recorumended dose of 5 mg/kg, b/w (single dose of Butal-
ex, I/M., Schenng-Plough Animal Health); while the second group treated with long acting oxyte-
tracyclines (20mg/kg, b/w. 1/V., Plizer co., USA, 3 duses with 2 days intervals). the recurrent
cases in both groups were taken the same regimens of therapy within one week of initial thera-

py. this beside supportive and symptomatic therapy (Losos., 1988; Sharma and Mishra., 1990
and Radostits et al., 2000).

3- Effect of immuuizaetion with tick antigen on prevalence of theilerlosis:

A- Prepardtion of the tick antigen: Ticks used for preparation of the somatie antigen proved to
be free froin Theilerla infection. The somatic antigen was derived from B. annulatus ticks
(ollowing the technigue deseribed by Johnston et al., (1088). Adult tcks were picked up
free of hair and =ashed several times In phosphate buffered saline (PBS) and {hen homoge-
nized using a blender. The resultant supcruatant was filtered (o remove the tick euticles
and thien centiifuped at 5000 rpin for one hour. The protein concentration of the ick anti-

gen was estimaisd Yy using the method described by Bradford (1976).

B- Expertimmental design- A total number of 60 native calves were used Lo study the effect ol
Immunization ol auin:ais with adnlt tick somalic antigen on the transmission and preva-
lenice of thelleriosis, Animals were assigned Into two groups: the tirsi was the vaccinated
and the second was the control, each group consisting of 30 animals. The vaccinated
group reccived 1 g of the antigen per animal (S/C). while the control one was injecicd in
the same route withh phosphate buflered saline. Three weeks postilmmumzation. all animals
were challengeti with infected larvac of B. annulatus ticks (5000!arvace /animal). The effecl
of vaccinalion oan tick burden and fertility of ticks were determined (Khalaf-Allah and EL-
Akabouy., 1996). As wcll, the effect of inmunization on the prevalence of theileriosis was
estimated Lefore snd after immunization with the tick antigen {De la Fuente et al., 1998).
The expceriniental animals exposcd (o close clinical and parasilological investigation for 4

months post vaecinalion 1o evaluate the efllcieney of the vaecine.

RESULTS AND DISCUSSION

Thelleriosis are a Jroup of tick born discases of cattle, water builalo. sheep and goats. caused
by species of protozoa in the genus Theileria. 1t is of greatest importance in velerinary medicine
(Losos., 19886).

Examination of bloml smears and lymph node biopsies prepared from discased animals re-
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vealed Theileda annulata piroplasms in erythrocytes and shizonts in lymphocytes of lymph
node. Such findings were similar Lo those reported by EL-Sawalhy., (1987) and Mourad,
(1999). The Gielnsa stalning method is considercd to be (thc most suitable one for demonstrating
parasiies in smears (Coetzer et al., 1994),

On clinical investigation. the diseased animals showed tick infestation with fcver. depression,
decrease of appetite. respiratm{y distress, conjunctivitis with ocular discharges. characteristic
enlargement of superiicial lymph nodes namely prescapular and prefemoral lymph nodes, ane-
mie or lctric mucous membranes and emaciation. The observed symptoms were similar (o those
described by Shastri et al., (1982); EL-Sawalhy., 1987; Abdel-Kader., (1991); EL-Sayed and
Rady., (1999) and Mourad, (1999} and Omey (2002). The lymmphadcnopathy usually related (o
the multiplteation of thelleria by schizogony in the lymphoid tissues. respiratory distress were
due to pulmonary edema while progressive anemia and jaundicc mnight llelated to hemolysis and

appctite depression. These findings coincided with those of Coetzer et al., (1994).

The results shown in Table (1) pointed out that the prevalencc of theileriosis was higher in
Friecslan breed (33.33%), followed by the cross-bred cattle (24.42%) while the native breed
showed the lowest infectinn (21.88%). The incrcased susceptibilily of Fricstian breed may be at-
tributed to the absence of premunition against the egyptian type of theileria. Such results nearly
similar to that recorded by Fadril and Ragavon., {1986) and Abdel-Kader., (1991). Also table
(1) cleared that the tolal prevalencc of theileriosis as 24.86%. This (inding was higher than that
previously recorded by Basslouny., (1980) and El-Sawalhy., (1987) but lower than that found
by Hassanin., (1984).

The results presented In Table {2) revealed (hat the highest infestation of cattle with (heilerfo-
sis occurred in the age group between |- <3 ycars where 40.9% of (be total animals examiued
was positive for theileriosis. Friesian breed was the highest breed infested In this group and that
betwecn 3-5 years where the infection rate was 50% and 33.3%, respectively. The prevalence of
infection was lower in antmals lying in the age group less than one year where the infection rate
was 9.4% for the lotal cxamined animals. Infection in animals lying in the age group more than

5 ycars were relatively lowered where the infeclion raic-was 21.1% for the lotal animals cxam-
ined tn this age group.

The low susceptibility of calves below one year age might contribuled to a state af premuni-
tlon, also the frequent exposure to the disease create this phenomena in animals more than live
years age resulting in the lower susceptibility. This result was in aecordance to that pointed by
Tutushin., (1961); Anandan and Lalitha,, (1984} and Radostits et al., (2000). Moreover, Lo-

808., (1988) reported that, young cattle are more resistant to theileriosis in areas where the dis-
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ease Is enzootic. The prevalence of theileriosis amonyg female cattle was higher {26.03%) than in
rnales (19.36%), as in table (3).

Concerning the geographical distrihution of thelleriosis infection in different lucalities of Qalu-
obla gover.noratc. the results displayed in Table (4) revealed that cattle in El-Qaunatir El-Khayria
showed the highest infection (36.36%). this was followed by catile in Tukh (35.29%) and {he low
est Infection was observed in cattle in Benbha (12.5%). This variation may contributed to the tick
population in each locality whieh may he differed and/or favored aceording to thc cnvironmental
conditions and management systermms as reported by Habela et al., (1999). The current results
were nearly similar to that discussed hy EL-Sawalhy., {1887) and Abdel-Kader., (1991).

It was found from the resuits shown In Table (5} that out of 177 examined animals, 132 were
Infested with ticks (74.57%). Boophilus annulatus was thc most abundant tick spp. among the
identlified tieks eollected from thetleria-infested cattle (61.58%}), {fvHowed hy R appendiculatus
{9.0495), whereas H. anatollcum. excavatum was the least abundant tick spp. (1.13%).The re-
sults presented in Table (6) revealed that 13. annulatus was the common tick species infecled
with thetlena (68%), followed by Hyalomma anatolicum anatolieum (52%}. Rhipicephalus appen-
diculatus (48.5%) and the lcast tick specics (ound infected was Hyaluinma anatolicum excava-
tum (26%), Such Andings nearly similar to that mentioned by Abdel-Kader., (1991); Mourad.,
{1999); Habels et al., (1999) and EL-Kammah et al., (2001). In this respect Plpano et al.,
{1982) reported thal a single tick is capahle of transmitting a fata) infectinn.

The data recorded in Table {7) showed that prevalenice of theileriosis was higher in the en-
gorged adult ticks where 85% of examined ticks were tnfected, whereas larvae were the least tick
stages found positive for thejlenosis as only 28% of cxamined larvae were infected. These results
agreed with those reporied hy Young et al., (1995) and Sherriff and Gettinby., (1996) who rc-
eorded that adult fed ticks were highly Infected with Theileria parva than the nymphs and {he
mean abundance of T. parva-infected salivary glands of infected ticks was higher {n femalce ticks

than 1n rales.

Regarding the ehemotherapy of the Infected animals (Table 8). anlmals group trcated by bu-
parvaquonc was clinically cured in a percent of 86.4% and showed recurrence in 13.6% of treat-
ed antinals without emergency slaughtered cases while the group treated by oxytelracycline was
clhinfeally cured in a percent of 63.6% and showed recurrence in 22.7% of trcated animals with

emergency slaughtered cases.

The recurrent cases which oecurred within onc week of initial therapy treated as regimens of
initial therapy, the first group successfully treated by second dnse of buparvaquone whilc the re-

current cases in second group, only live cases clinically cured (22.7 %) and lhree rascs emer-
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gency slaughtered (13.6%). These resulls were in agreement with that obtained by many work-
ers as Dahar et al.,, (1986); Singh et al., (1993); Patil ct al., (1995), Mourad., (1999) and Ra-
dostite ct al., {2000). The availabillly of a chemotherapeutic means of controlling theileriosis by
buparvaquone proved, but there are two constraints against the wiwdespread use ol medication,
firstly the drug is too cxpensive and a rapid accurate dlagnosis is required for elleclive therapy.
A two dose regimen of buparvaquone was most effeetive and should be recommended in therapy
of thellerlosis (Dolan et al., 1992).

Immunization of cattle with the somatic tick antigen dedved troin B. annulatus was signifi-
cantly (P<D0.001) effective In reducing the mean tick burden In vaccinated animals (203.48 +
24.51) as compared to controls {695.73 ¢+ 72.90) with a 70.75% reduction in the mean tick count
(Table 9). The immunization results in abnorma! (eeding of the licks. which characterized by
their white to pale-yellow colour inslead of the dark-grcy colour of normally fed ticks. Thls attrib-
uted to their inabiltty to gain access lo the blood vessels owing to the host immunologieal reac-
tion at the bLtle sltes, consequently, the ticks fed on cxtravascular luid devoid of red blood cells
resulting in their whitc to pale-ycllow colour (Sran et al., 1988).

It was evident from Table (10) that inununilzation had a considerable effect on the tertillly of
ticks. The mean number of egds lald per tick as well as the mean number of eggs haiched were
significantly (P<0.001) lowered tn vaccinated anirnals as compared (o controls. The current data
nearly simllar to that obtained by Rodriguez et al., (1996 a & b) who mentivned thal the cffect
of vaccine on Boophilus tick Infestations is Influential and vaccination of cattle with vaceine van-
trols the 1ick numbers in successive gencrations. Also Ghosh and Khan., (1999) recovered ab-
normally fed larvae and nymphs with slgniflcant rejection ol larvae and nymphs from calves im-

munized against Hyalonima anatolicum a vector of tropical theilcirosis using larval antigen.

The results presented in Table (11) showed that immunization ol calves with somalic antigen
of B, annulatus ticks reduced the thelleriosis where 9 out of 30 animals was posilive beforc ini-
munifzation as compared to non-vaccinated controls. This fligure was reduced from 9 before im-
munization to be 5 after immunization with 44.44% reduction in theileria infection. This resuit
docuinented the elficacy of immunizailon of cattle wiih tick antigen as a imeans of control of tick-
borne Lheller{osis. The obtained resulis were nearly agreeable to Lhat reported previously (Kha-
laf-Allah and EL-Akabouy., 1996; Canales et al.,, 1997 and De la Fuente et al., 1998). Morc-
over Mahoney et al., {1981) found that in a farm with tnstabilily for tick-borne diseases, a de-
crease in the number of ticks will further reduce the tnoculation rate, thus lowering the number
of clinical cascs. FAO, (1984) reported that. {he decreasc in thc number of clinical cascs after
Immunizalion suggests that the vaccine acts on the larval stages of Boophilis microplus ticks

and particularly on larvac three days alter Lhelr attachinent {0 the host.
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Although vaccinatlon has proved to be effective in controlling tick populations and tick-berne
diseases in the field. extensive studies involving tlek damage and ihe correlation between the an-
tibody titers elicited due to immunization and the physiological status of animals have nol becn
reported. These studies, together with economie evaluation of vaccination are requtred to sup-
port the application of the vaccine (De la Fuente et al., 1998).

Thelleriosis poses a persistent threat to eattle in Egypt and it have severe depressant eficcts
on the lmmune system:; therefore, It is recommended that any vaccinations must be delayed un-
til the animals have recovered. 1t is axiomatic to recommend that, control of theileriosis among
Egyptian animals rely upon two folds, firstly treatment of recently infected animals with bupar-
vaquone and secondly control of ticks through immunization using vaccine prepared from the

highest prevalent tick population in the locality.

Table (1): Prevalence of theileriasis among the different breeds of examined catle

Cattle breed | Prevalence of theileriosis
[ No. of nnimals—[ No. of +ve [ - Prevalence %
exanmined Animals —i
| Friesian 127 9 33.33 ]
[ Cress-bred* | 86 21 (2442 ]
| Native 64 14 21.88
| Total [ 177 144 24 86 ﬂ

* Friestan x Native

Table (2): Prevalence of iheilerisois among the different age proups of examined animals

Catrtle Age group of cattle —,
breed
< pne year 1 -< 3 years 3- Syears More  than 5 |
years
) No. | +ve ] % Na. [ +ve | Y No.—LI-Vc %o / No. ] +V:T )
Friesian | - |- |- 4 |2 Iso0fa |1 [333T20 Ts 30#
Cross- |25 |2 |80 |20 o 45019 |5 26322 15 |227!
bred*
F\lative 7 [ [1a3 20 [7 [350 22 [s [227[1s |1 [67
Toral (32 |3 |94 |44 |18 409 |44 |14 |25 [57 [12 | 214

* Friesian x Native
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Table (3): Prevalence of theilerisnis in males and (erunles examined animals,

— -
‘ Sex Prevalence of theileriosis in animals
No. examined No. +ve ( % +ve
Females 146 38 26.03
fales 31 |6 19.36
Table (4): Prevalence of theileriosis infcction in difTereat localities of
Qaluobia governorate
(Locality Prevalence of theileriosis in cattle J
No, examined No., +ve % +ve
Shubin El-Qanatir 28 8 28 57
| E)-Gabal Asfer 4] 7 17.07
‘Tukh 17 6 3529
| Qalioub 34 8 23.53
| Benha 24 3 12.50
| El-Qanatir Ei-Khairia | 33 12 1636 |

Table (5): Dilferent tick species isolated from theileriosis-infested animals.

" Tiek species Prevalence of tick species on infested animals
No. examined [ No. ‘mfestcu % B
Boopinlus ennulatus 109 J 61,58 ’_4
9.04
2.82

Rhipicephalus appendiculatus | 16
| Hyalomma anatolicum anatvlicym 5
Hyalemma anatolicum excavelnm 2

1.13
Total 177 132 \ 1457 |

Mansoura, Vet. Med. J. Vol. IV. No. 1. 2002



Hamoda, F. K. and Khalaf-Allah, S. S. 5
1

Table (6): Prevalence of theileriosis in examined ticks collected from infested animals.

Tick species Prevalence of theileriosis in examined ticks |
No. examined No, tve % +ve

Boophilus anntlatus 300 204 68.0

Rhipicephalus appendictlatus 200 97 48.5

Hvalomma anatolicum anatolicum_| 100 52 52.0

Hyalomma anatolicum excavatum | 50 13 26.0

Total 650 366 56.3

Table (7): Prevalence of theileriosis in various tlick stages collected fram infested anintals.

Tick stages Prevalence of thieleriosis in various tick stages
No. examined No. +ve Yo +ve
Larvae 50 14 28
Nymphs 50 21 42
Adult unfed 100 G0 60
Adult engorged 100 85 85

Table (8): Effect of treatment of infected animals by buparvaquane and long acting

oxtytetracycline.
| Treated animals
Type of treatinent Clinical cured cases Recurrent | Recurrent
cases and casés and
cured émergency
slaughtered
T. No. of | No.of %o No | % No | %
treated cured
| First group(treated by | 22 (9 864 |3 [13.6 |00 |00
buparvaquone)
Second group (treated | 22 14 63.6 5 227 |3 13.6
by long acting
oxvtetragyeling)
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Table (9): Effect of immunizalion of calves with somatic antigen on the population
dynamics ol B. annulatus ticks.

Treatment Mean tick count { S.E) Reductivn % in tick count
Vaccinated | 203.48 £24.512

animals 70.75

Controls | 695.73 + 72.90b

Data in columins with unlike superscripts indicate significant difference (P<0.001)

Table (10): Effect of immunization of cattle with somatic antigen on fertility of

female adult engorged B. anmilatus ticks.

Statement TMean No. of eggs | Reduction % | Mean Na. of eggsl Reduction %
laid / tick (= S. E.) in epgg laying | hatched /tick (X 8S. | in egg
capncity of | E) hatchability
ticks
| Vaccinated | 263 82 + 48.012 168.43 + 34.607 i
animals 72.93 80.48
Controls | 974.56 % 139 52V 86291 + 162 93b

Data in columns with unlike superscripts indicate significant difference

(P<0.001)

Table (11): Effect of immunization of calves with saatic antigen of B. annularus
ticks on prevalence of theileriosis.

|

Treatment Prevalence of theileriosis
Before immunization 4 wmoaths  post | Reduction %
immunization in prevalence
L | No._ | +ve % No. tve | %
 Immunized |30 (9 3000 (30 |5  [1000 44.44
Controls _ [30 |11 3667 |30 |13 4333 |
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