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Abstract

In the present study, a total of 224 camels infested with Hyalomma dromedarii ticks were investigated for the presence
of Theileria camelensis infection in Upper Egypt. The role of Hyalomma dromedarii ticks as the vector of this parasite was
also investigated by haemolymph smear examination. Results revealed that 15 (6.75%) of 224 camels were harboring Theileria
camelensis in erythrocytes. Furthermore, the theilerial schizont was also seen in lymphocytes. These 15 camels did not show
any abnormal clinical signs except three cases that showed enlargement of superficial lymph node and fever. Examination of
ticks showed various developmental stages of different shapes and forms of Theileria species.
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Introduction

Theileria camelensis is an intra-erythrocytic proto-
zoan parasite infecting camels, its presumed vector
is Hyalomma dromedarii. The parasite forms in the
erythrocytes were predominantly rod shaped and
no schizonts were detected in the prescapular
lymph node impression smears as reported by
Nasser (1992). The predominant clinical findings
of camels infected with theileria are fever, ocular
watery discharge, severe emaciation, diarrhea in
the form of intermittent bouts, in addition to the
systemic signs, enlargement of superficial lymph
nodes were also noticed (El-Fayoumy et al., 2005).
On the other hand, camels may be apparently
healthy in spite of theilerial infection (Boid et al.,
1985).

Yakimoff et al. (1917) gave the name Theileria
camelensis provisionally to round erythrocytic or-
ganisms from three camels in Russia and
Turkestan. Hyalomma dromedarii plays an impor-
tant role in transmission of Theileria camelensis in
vertebrates (Hoogstraal, 1956, Abd El-Baky, 2001).

Examination of Hyalomma dromedarii gut
smears by El-Refaii ez al. (1998), revealed the pres-
ence of various developmental stages of different
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shapes and forms of Theileria camelensis. These
developmental stages were in the form of ring
form, slender spine-like form, an elongated struc-
ture or round form measuring 3.75 um in diameter,
and enclosing centrally located nucleus surrounded
by a cloud-like dispersed cytoplasm.

Materials and methods

Examination of camels

Camels were clinically inspected for the presence
of ticks according to Kohler-Rollefson et al. (2001)
and the infested cases were subjected to detailed
clinical examination and samples collection. Ab-
normal clinical findings were recorded. Blood sam-
ples were collected from 224 ticks infested camels
into clean and dry sterile tubes containing Ethylene
Diamine Tetra-acetic Acid (EDTA) as an anticoag-
ulant. These samples were used for preparation of
blood films. Thin blood films from each camel
were prepared and stained with Giemsa stain and
examined microscopically for presence of Theile-
ria camelensis.

Examination of ticks

A total of 1967 ticks (452 engorged female, 1090
male and 425 nymph) were collected (with an av-
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erage of 8.78 tick/case) from 224 infested camels.
Identification was done according to standard keys
(Hoogstraal et al., 1981). Haemolymph smears and
midgut contents of each tick were examined for
Theileria camelensis. Smears were air dried, fixed
in methanol, stained with Giemsa (1:10), washed
in tap water and upright air dried and then exam-
ined microscopically according to Burgdorfer
(1970).

Results

Camels infected with Theileria camelensis did not
show any abnormal clinical signs except in three
cases, that showed fever and enlargement of lymph
nodes, especially superficial cervical lymph nodes

(Fig. 1).

Fig. 1. Bilateral enlargement of superficial cervical lymph
nodes in a camel-calve.

Of the 224 tick infested camels, 15 (6.75%) of
them were positive for Theileria camelensis in their
circulating red blood corpuscles. The erythrocytic
form of Theileria camelensis were rod, rounded
and ring shaped. The theilerial schizont was also
seen in lymphocytes (Fig. 2).

Fig. 2. Blood film from infested camels stained by Giemsa
stain showing schizont of Theileria camelensis in lympho-
cytes. (X100)

Regarding hemolymph examination, it was no-
ticed that 21 (9.38%) of 224 infested camels
showed various developmental stages of different
shapes and forms of Theileria species in their in-
festing ticks (Fig. 3).

Fig. 3. Haemolymph smear from ticks showing various developmental stages of Theileria species. a) Slender spine-like form,
b) Elongated or oval structure, ¢) Round form with centrally located nucleus surrounded by a cloud-like dispersed cytoplasm.

(X100).
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Discussion

Pathogenic protozoa belonging to the order Piro-
plasmida include Babesia species and Theileria
species are common pathogens transmitted by ticks
and are of significant importance in many domestic
animals, including camels (Wernery and Kaaden,
1995).

Theileriosis is considered to be the second most
important hemoprotozoal disease following try-
panosomosis affecting dromedary camels in tropi-
cal and subtropical countries (Gatt-Rutter, 1967,
Mishra et al., 1987, Nassar, 1992, El-Refaii ef al.,
1998, Mazyad and Khalaf, 2002) and there are dif-
ferent types of Theileria species implicated as eti-
ologic agents of the disease. However, Theileria
camelensis appears to be the principal cause of
camel theileriosis particularly in Egypt (Gatt-Rut-
ter, 1967, Barnett, 1977, Boid et al., 1985, Mishra
et al., 1987, El-Fayoumy et al., 2005).

The current work indicated that 6.75 % (15 of
224) of the examined camels were harboring the
erythrocytic forms of Theileria camelensis and
most of the positive cases had no apparent charac-
teristic clinical signs. This may be attributed to the
chronic nature of Theileria infection and/or to the
investigated Theileria camelensis was probably ap-
athogenic (Boid ef al., 1985). Nassar (1992) exam-
ined 200 apparently healthy camels under Egyptian
field conditions and found that 30% of them were
infected with Theileria camelensis. This may indi-
cate that theileriosis in camels is symptomless in-
fection. However, there were three (3 of 15, 20%)
camels in the present study with characteristic en-
largement of the lymph nodes, in particular, the su-
perficial cervical nodes, in association with
systemic reaction in the form of fever, polypnea
and tachycardia. These infected cases were young
(3-6 months of age) and might be under stresses be-
cause they were debilitated. Similar clinical signs
of theilerial infection in one-humped camels were
previously reported by El-Fayoumy et al. (2005).

The prevalence rate of Theileria infection in
one-humped camel reported by Nassar (1992), El-
Refaii et al. (1998), El-Fayoumy et al. (2005) were
30 % (60 of 200), 62.1 % (46 of 74) and 44.8 %
(56 of 125) respectively, which are lower than that
reported by the present study. Such variations may
ascribe to several reasons, including different lo-
calities, population density of camels, environment
and hygienic measures. Moreover, the ecological
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and climatic factors of Upper Egypt, where the cli-
matic condition is continental in nature, may play
a pivotal role. Furthermore, the sharply pendulous
changes in the desert environment have a strong ef-
fect on the prevalence of various hemoprotozoal in-
fections of small ruminants and camels (Bahy et
al., 2008).

Hyalomma dromedarii is the principal vector in
transmission of Theileria camelensis in vertebrates
(Hoogstraal, 1956). Theileria has various develop-
mental stages of different shapes and forms inside
the vector (ticks). These forms were observed in
the haemolymph and gut smears as ring form, slen-
der spine-like form, an elongated structure, round
form, and enclosing centrally located nucleus sur-
rounded by a cloud-like dispersed cytoplasm (Fig.
3), the same was reported by El-Refaii et al.
(1998). On the current study, developmental stages
of Theileria species were found in 9.38% (21of
224) of the examined hemolymphs of ticks. These
results further confirm the important role of tick
(Hyalomma dromedarii) as a vector for Theileria
infection among camel population in Upper Egypt.
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