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from Hyalomma dromedarii (Acaris: Ixodidae).
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Abstract: Three fractionated larval,eggs and salivary gland extract antigens obtained from engorged females
of Hyalomma dromedarii for protection against tick feeding. Gel filtration was used to purify larval, eggs,
salivary gland antigens of Hyalomma dromedarii ticks. Three purified peaks were obtained from crude
larval protein,fractions (LPF1, 2, 3), egg protein fractions (EPF1, 2, 3) and salivary gland protein fractions
(SGPF1, 2, 3). Analysis of the three purified peaks of each antigen by SDS- PAGE revealed 17, 9& 6 polypeptide
bands in EPF1, 2 &3 with molecular weights ranging from 220-17.36 KDa; 231.66- 22.57 KDa and
222.73-32.54 KDa, respectively. Electrophoretic profile of LPF1, 2& 3 resolved 10; 12 and 7 polypeptides with
molecular weights ranging from 147.78- 15 KDa, respectively.SGPF 1, 2& 3 were separated into10, 11 and
6 polypeptides with molecular weight ranging from 244.55-25.42 KDa, 242-24.58 KDa and 236.36- 31.41 KDa,
respectively. Enzyme linked immunosorbent Assay was used to determine the suitable proteins which were
used to protect rabbits against female of H. dromedarii. Serum infected rabbits reveal ed higher antibodies titer
against.LPF2, EPF2 and SGPF2 than all fractions. These fractions were tested to protect rabbits against female
ticks. Immunobloting revealed greater 1gG responses to LPF2, EPF2 and SGPF2 in rabbit immunized with their
proteins or rabbit exposed to ticks (after third fed) compared to naive rabbits. It was concluded Serum infected
rabbits revealed higher antibodiestiter against EPF2; LPF2 and SGPF2 than al fractions derived from egg, larvae
and salivary gland of H. dromedarii extracts.
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INTRODUCTION

The camel tick H. dromedarii iswidely distributed
in desert, semi desert and steppes wherever camels occur
[1]. It isavector of many disease agents such as protozoa
diseases [2], bacteria [3], virus [4] and rickettsia [5].
Intensive application of chemotherapy control or
acaricides to manage the ticks infestation in many regions
of theworld is common [6]. Problems of chemical residues
environmental pollution and development of resistance by
ticks to the acaricides, have been recognized and helped
to stimulate interest in tick control by immunological
means [6]. The primary step in vaccine development is
the identification of suitable antigen targets [6]. The
development of antitick vaccines represent the most
promising alternative to chemical control. It has many
advantages, free of residues, less cross- species action,
cheaper, environmental safety and less resistance, lack of
human health risk and case of administration [7,8].

Several investigations have successfully induced
host resistance by administration of tick antigen
derived from salivary gland, [7,9,10]. They aso showed
that vaccination effects the ability of ticks to transmit
diseases. [8,11] showed that tick antigens isolated from
different developmental stages (larvae, nymphs and
adults) and tissues ( midgut, synjamglion, integument and
heamolymph) have been tested for their potential to
induce artificia resistance to ticks.[12] vaccinated rabbits
with H. dromedarii tick eggs antigen. He found that a
significant reduction in tick weight egg mass weight,
oviposition period and percentage of eggs hatchability.
The use of concealed tick antigens was considered
the first step for the basis of a commercia vaccine.
Therefore, several workers have reported development
of acquired immunity against tick by artificia
immunization with tick salivary gland antigens,
Boophilus microplus[13]. H. anatulicum anatolicum [14]
and H. dromedarii [15].
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The present work aim to investigate upon the
protective effect of various salivary gland, larval and egg
antigens of H. dromedarii (semi purified) as trial for
vaccination.

MATERIALSAND METHODS

Ticks: About 205 engorged females of H. dromedarii
(Koch 1818) were collected from the ground of camel
pens, Burkash village, Giza governorate, Egypt and
identified according to Estrada-Pena et al. [16]. Five
engorged females were kept individualy in plastic
tubes and incubated at 26°C, 75% RH and photoperiod of
12:12 (L:D) h throughout oviposition.

Antigens Preparation: Salivary glands were collected
from 200 adult ticks (semi-engorged females). Females
were placed into phosphate buffer saline (PBS) pH 7.4
and opened along their dorsal surface. Salivary glands
were removed, dissected free of other tissues, placed into
PBSat 4°C.

About 500 eggs and the same number of larvae were
taken from the five incubated females. Eggs and larvae
were placed into PBS (pH 7.4 at 4°C).

Salivary glands, eggs and larvae were disrupted
for 30 second in PBS at 4°C with a tissue homogenizer
followed by sonication for 15 seconds and centrifugation
according to El-Kammah and Sayed [17]. The protein
content of the supernatant was determined by the
Lowry method [18].

Fractionation of CrudeExtract Larval, Eggsand Salivary
Gland Antigens: The fractionated antigens were obtained
by Sephadex G100 (Pharmacia Chemical Co., Sweeden ).
Peaks were collected 1ml in each tube at a flow rate of
1.5 ml hG' and the run was terminated the protein
absorbance at 280 nm and monitored by Giford -Spedro-
photometer (instrument laboratories, USA). Peak 1,2,3
from each antigen were pooled separately, concentrated
and estimated as protein of lowery method [18].

Sodium Dodecyle Sulphate Polyacrylamide Gel
Electrophoresis (SDS-PAGE): All fractions from salivary
glands, larvae and eggs were analysed using SDS-PAGE
for determination of protein bands and their molecular
weights for each fraction. as described by Hames [20].

Antibody-antigen Interaction: The antibody-antigen
interaction was measured by using the ELISA technique
according to Voller et al. [21]. ELISA was used to
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compare the protein which fractionated from three
different antigen extracts obtained by gel filtration. This
assay was done by using the serum rabbits which
were infested by the adult ticks of H. dromedarii. ELISA
was used to determine the most sensitive and specific
protein fractions which used to immunize rabbits.

Experimental Design: Twelve healthy New Zealand white
mal e rabhits (1.5-2 kg), had no previous contact with ticks
were used for immunization. Rabbits were divided into 4
groups, 3 rabbits for each group.. Groups were inocul ated
as follows, first group with LPF2, second group with
EPF2 and third group with SGPF2. These groups were
immunized intramuscularly, in the form of three injections
at 21 days intervalg22]. The fourth group was kept as
control (repeated infestation). Rabbits were inoculated
with 150 pl protein fraction two of saivary glands
(SGPF2), larval (fraction two (LPF2) and eggs fraction
two (EPF2) suspended in equal volume of complete
Freund's adjuvant at the first injection. while, in the
second and third injections the same volume of protein
fractions was suspended in equal volume from incomplete
Freund's adjuvant. All rabbits in immunized groups were
challenged one week after the last injection with 10 males
and 10 femaes of H. dromedarii for each rabbit. One week
later after the first challenged animals were challenged
again according to Jittapalapong et al. [22]. Fourth group
of rabbits were infested five times at 21 days intervals
with 10 males and 10 females of H. dromedarii for each
rabbit at each infestation.

Rabbit Sera: Blood samples were obtained from all
groups of rabbits at zero time, after third injection; third
infestation; after first and second challenge; fourth
and fifth infestation. Serua were separated and stored at
—20°C until used.

SDS-PAGE and Western Blot Techniques. To detect
antibody response, peak two for each eggs, larval and
salivary glands extracts were used in this assay. The
proteins were electrophoretically transferred to a
nitrocellulose membrane using standard method [23].
The nitrocellulose strips blotted with tick peak two were
tested in two groups. The first group was allowed to react
with pooled sera from three groups of rabbits immunized
with peak two of larvae, sdlivary glands and eggs (after
third injection) and from non-infested rabbits. The second
group was alowed to react with serum from the previous
group of rabbits after second challenge and control group
(infested rabbits) after third infestation.
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The molecular weights of specific and non specific
polypeptides were determined using low molecular weight
standard curve as described by the producer (Pharmacia
Pharmaceutical Co., Sweeden)

RESULTS

Identification of Protein Fractions: Three absorbent
peaks were resolved by gel filtration from tick-eggs,
larva and salivary gland extracts, individually. The elutes
corresponding to these peaks were collected and pooled
into three fractions peaks 1, 2 and 3. The protein content
of these fractionswere 2.8, 1.9 and 1.3 mg at peak 1, 2 and
3, respectively for tick-eggs and 2.1, 1.6 and 1.1 mg and
1.5, 1.4 and 1.2 mg at peak 1, 2 and 3 for tick-larvae and
sdlivary gland antigens, respectively.

Identification of Polypeptides: Electrophoretic separation
of fractionated antigens with commassie blue staining
showed that seventeen, nine and six polypeptides were
identified from EPF1, 2 &3 with molecular weights
ranging from 220-17.36 KDa; 231.66- 22.57 KDa and
222.73-32.54 KDa, respectively.Electrophoretic separation
of LPF1, 2&3 resolved 10; 12 and 7 polypeptides with
molecular weights ranging from 147.78- 15 KDa,
respectively. SGPF 1, 2& 3 were separated into10, 11 and 6
polypeptides with molecular weight ranging from
244.55-25.42 KDa, 242-24.58 KDaand 236.36- 31.41 KDa,
respectively, Table 1 and Fig. 1.

Table 1: Molecular weights (MW) of protein fractions derived from larvae,
eggs and salivary glands of H. dromedarii

Egg

Larva Sdlivary gland

LPF1 LPF2 LPF3 EPF1 EPF2 EPF3 SGPF1 SGPF2 SGPF 3

147.78 219.39 239.09 220 231.66 310 24455 242 263.64
88,684 168.95 214.55 190 186.34 255.45 153.89 221 236.36
78.684 101.97 170.91 146.25 167.12 222.73 111.11 1925 214.55
69.521 86.82 153.89 102.37 112.64 179.09 98.684 178.4 140.14
55.822 64.95 120.28 85.526 84.31 1325 85526 160.8 124.36
40.212 5850 83.947 72.26 4359 100.26 75 120
34.561 47.98 60.274 61.301 29.39 74.658 65.753 75.00 75
31.734 37.96 51.712 2595 3254 43644 585
28.305 27.96 46.059 22.57 34798 41.26 31411
20.273 25.10 41.102 25424 29.02
22.19 35.636 24.58
15 33.185
32,056
31.008
26.864
21.545
17.364
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EnzymeLinked |mmuno Sorbent Assay (ELISA): Serum
infested rabbits by adult females of H. dromedarii
showed higher titer antibodies against LPF2 and EPF2
than LPF1, LPF3and EPF1; EPF3, respectively (Fig. 2 a,b).
The interaction between serum infected rabbits and
SGPF1, 2&3 showed higher antibodies titer than non
infested sera rabbits (Fig. 2 d) Serum infected rabbits
revealed higher antibodies titer against EPF2; LPF2
and SGPF2 than all fractions derived from egg, larvae
and sdlivary gland of H. dromedarii extracts. In this
investigation EPF2, LPF2 and SGPF2 were tested to
protect the rabbits against female of H. dromedarii.

Western Blot Analyses of LPF2, EPF2 and SGPF2 with
Rabbit Sera (Fig. 3 a,b): LPF2, EPF2 and SGPF2 were
analyzed by western blotting. Membranes were
immunoprobed with a 1: 50 dilution of sera obtained from
naive rabbits, rabbits repeatedly infested (after third
feeding), rabbits immunized with those three proteins
LPF2, EPF2, SGPF2, individually. Sera obtained after
second challenge with female tick H. dromedarii at
rabbit immunized with LPF2, EPF2 and SGPF2 separately
Fig. 3ab. The antigenic pattern of LPF2, EPF2 and SGPF2
varied according to proved serum used. Sera obtained
from naive rabbits showed 58.49 and 47.98 KDa with
LPF2; 84.31, 43.59, 29.38 KDa with EPF2 and 41.26 and
29.02 KDawith SGPF2. 168.95, 101.97, 64.95, 47.98 and
37.48 KDa L PF2 antigens were detected by sera obtained
from rabbits immunized with its. EPF2 antigen showed
186.34, 112.64 and 43.59 and29.38 KDa by sera obtained
from rabbits immunized with LPF2. The 192.5 KDa, 58.5
and 29.02 KDa SGPF2 antigens were recognized by sera
obtained from rabbits immunized by LPF2. The 168.95,
86.81,58.49, 47.98, 37.48,167.12, 112.64, 43.59, 29.38 and
192.75, 75, 41.26 and29.02 KDa were recognized in the
LPF2, EPF2 and SGPF2, respectively by sera obtained
from rabbits immunized with EPF2. Most of detected
bandsin the LPF2, EPF2 and SGPF2 by serum from rabbits
immunized with SGPF2, these bands were 168.95, 64.95,
58.49, 27.95 KDain the LPF2; 167.12 KDa, 112.64, 84.31,
75.59 and 34.95 KDainthe EPF2 and 242, 41.26 KDain
the SGPF2. After third infestation, sera from rabbits
repeatedly infested with adult ticks H. dromedarii showed
58.49, 22.19 KDa and 41.26, 29.02 KDain the LPF2 and
SGPF2, respectively. New detected proteins from EPF2,
43.59, 25.39 KDadid not recognize by sera obtained from
naive rabbits. Two bands, 64.95, 37.49 KDa were detected
in the LPF2 by sera obtained from rabbits immunized
with LPF2 after second challenge. Four bands 160.0, 58.5,
41.29 and 29.02 KDa were recognized in the SGPF2 by
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Fig. 1: Electrophoretic profile of protein fractions of larvae, eggs and salivary glands for tick H. dromedarii
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Fig. 2: Antibody protein fractions interaction for larva, egg and salivary gland of H. dromedarii
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Fig. 3ab: a. Showing the Western blots of srum samples collected from tick-naive rabbits (1), immunized rabbits
with LPF2 (I1), immunized rabbits with EPF2 (111) and immunized rabbits with SGPF2 (1V). 1= LPF2, 2= EPF2,
3= SGPF2. b. shows the Western blots of serum samples collected after challenge two from: immunized rabbits
with LPF2 (1), immunized rabbits with EPF2 (I1), immunized rabbits with SGPF2 (I11) and control group (after
third infestation) (1V). 1= LPF2, 2= EPF2, 3= SGPF2.

seraobtained from rabbits immunized with LPF2 (after
second challenge). Three proteins were recognized in the
LPF2, EPF2 and SGPF2 by sera obtained from rabbits
immunized by EPF2 (after second challenge) with female
of H. dromedarii. The molecular weights of these proteins
were 219, 64.95, 37.49KDa in LPF; 84.31,53.59 and
29.38 KDain EPF2; 221.8, 58.5 and 29.02 KDain SGPF2.
Antigens of 86.81, 64.95,47.98, 37.49, 27.96 KDa were
found in the LPF2; 167.12, 112.64,84.31,43.59,29.39 KDa
were found in the EPF2, 120.8,41.26 and 29.02 KDa and
58.5 KDawerefound in the SGPF2 by sera obtained from
rabbitsimmunized with SGPF2 after second challenge with
adult tick H. dromedarii.

DISCUSSION

Immunization trials play an important role in tick
feeding and transmitting disease agents. The use of
different partial purified antigens were based on the
concept that tick feeding on appropriately immunized
hosts might ingest antibodies specific for target antigens
within the tick, producing deleterious effects on the
feeding and reproductive performance of the tick [24].
Tick salivary gland antigens therefore seem to have
promising potential for inducing immunity in calves[25].

Sephadex G 100 gel filtration can be used to
fractionate immune protective antigens from crude EPF,
LPF and SGPF. From camel tick H. dromedarii extracts.
Three fractions were obtained from each of EPF. LPF,
SGPF. However, [10] separated two fractions from SGPF
from tick H. dromedarii antigen and also [26] found two
fractionated gut extract antigens from engorged females
of H. dromedarii using sephadex G 100 gel filtration.

28

The present study demonstrated the presence of few
glycoproteins common between fractions of EPF, L PF and
SGPF of H.dromedarii. The electrophoretic pattern of the
LPF1, EPF1 and SGPF2 reveaed that two shared antigens
between them, 34 KDaand 85 KDa. Low molecular weight
band of 31KDa was detected in the two fractions
(EPF1 and SGPF3) of H. dromedarii ticks.

ELISA assay determined the reactivity between LPF1,
EPF1, SGPF1 and antisera of adult H. dromedarii ticks..
The presence of antibodies against LPF1,2,3 antigens in
the serum of rabbit infested with adult ticks was evident.
A cross reaction was found between EPF 1, 2, 3 antigens
and antiserato adult ticks of H. dromedarii indicating the
presence of antibodies against EPF1, 2, 3 in the serum of
rabbits infested with adult of H. dromedarii. The reaction
was evident between SGPF1, 2, 3 and antisera to adult
ticks of H. dromedarii. Our results agree with Abou-El-
Dobal et al. [27] and Ogden et al. [28]. This finding
combined with highly significant differences between
H.dromedarii exposed and H. dromedarii — naive rabbit
intheir IgG ELISA results. The variationsin ELISA results
were mostly associated with variations in responses to
H. dromedarii antigens rather than cross- reactive
antigens.

A comparison was made between three proteins
LPF2, EPF2 and SGPF2 by western blot analysis with sera
derived from control rabbits, rabbits immunized with
LPF2, EPF2 and SGPF2, individually, sera obtained from
repeated infestation of rabbits (third fed). Sera obtained
after second challenge by western blot analysis showed
variationsin |gG responses to H. dromedarii LPF2, EPF2
and SGPF2 antigens. The presence of bands on western
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blots probed with sera from H. dromedarii-naive-rabbit
suggested the potential for rabbit to be exposed to non-
H. dromedarii antigens that shared some epitopes with
some LPF2, EPF2 and SGPF2 proteins or cross reactivity
between secondary antibody and LPF2, EPF2, SGPF2
proteins.. Previous studies have also suggested some
cross reactivity between ticks (SGE) salivary gland extract
antigens and non tick antigens in sheep [28,29]. The
greater 1gG responses to LPF2, EPF2 and SGPF2 in rabbit
immunized with their proteins or rabbit exposed to ticks
after third fed compared to naive rabbits suggested that
rabbit resistance to ticks was associated with increased
specific 1gG responses.

On the other hand, sera derived from rabbits
immunized with LPF2 after second challenge and repeated
infestation of rabbits after third infestation did not show
new protein bands with EPF2 and SGPF2 respectively. It
is suggested that antibodies in sera derived from rabbits
immunized to react with LPF2 did not find specific protein
in the EPF2 and SGPF2.

Characterization of the immunodominant polypeptide
would be an important step in the development of
H. dromedarii tick immunogenes by methods involving
recombinant DNA technology and monoclona antibody
technique. In conclusion, the peak two of larval, egg and
salivary gland fractions are unique secretary proteins
associated with H. dromedarii. Therefore, our further
intention to study the protective potential of this
isolated protein against multi-tick infestation may
consider as preliminary step for a vaccine production
against different ticks.
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