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SUMMARY

A survey was done on 450 camels from Shalatin city at different ages
and sex from January to December 2003 to detect the incidence of blood
parasites in camels. Out of 450 examined camels, 21.31% were naturally
infected with blood parasites. Of these animals, 11.55% were infected
with Trypanosoma evansi, (6.2%) infected with Thieleria camelensis
(3.33%) infected with Dipetolonema evansi microfilarie. The highest
rate of infection with blood parasites in camels was during the summer
season and the rate of infection was higher among older camels than
younger individuals. In addition, the rate of infectivity among females
was more higher than males. Hemogram revealed macrocytic
normochromic anemia and disturbances in the leucocytic count.
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INTRODUCTION

Camels are considered to be one of the valuable sources for meat,
milk, wool industry, transportation and drought power. Camel
population in Egypt is 133,000 (FAO-OIF-WHO, 1995), more than 42
thousands of them inhabit Shalatin area. Blood parasites in camels may
cause many problems. They might not only a direct cause of death but
also they affect the general condition of camels (Higgins, 1986).

The pathogen city of certain blood parasites may induce immune
suppression in the host and increase the susceptipility of camels to other
diseases (Roelants and Pinder 1984) Moreover, Luckins (1992) added
that, blood parasites in camels specially Trypanosoma cause death to
animal within seven days if untreated in acute form. In the chronic form
a huge production loss occurs due to the lowering of milk and meat
production, abortion and induction of premature birth in addition to
inability to feed (Yail, 1994).

Thieleriosis is one of tick borne diseases group of mammalian host
such as cattle, sheep, goat and wild ruminnant (Barnett, 1960 and El-
Begawey, 1983). Infection with Theileria spp. may cause
lymphoproliferative disorders which may lead to anemia, leukopenia and
affects the resistance of animals (El-Sergny er @/, 1991). Studies on
theileriosis in camels are very scarce and little information had been
provided.

Dipetolonema evansi (microfilarie) is the only species of filarial
worm that has been associated with clinical illness in camels with heart
insufficiency, arteriosclerosis and parasitic orchitis (Nagaty 1947 and
Kornienko~Koneva and Orekhov, 1958).

Shalatin City is a representative area for the southern part of
Egyptian eastern desert. This part is considered a virgin area in
veterinary studies. No field studies have been carried out on blood
parasites in camels in this area. Therefore, the objective of the present
work was done to record the incidence of some biood parasites in camels
in this area and the effect of age, sex and seasons on the rate of infection
with blood parasites. In addition, to studying some hematological
changes in blood of infected camels.

MATERIAL and METHODS

Animals and clinical signs: The present study was done during the
period from Jan. to Dec.2003. Four hundred and fifty camels at different
ages and sex belonging to Shalatin City were used in this study.
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Complete clinical examination of ailing camels was done according to
Higgins and kock. {1984) and Kohler-Rollefson ez ai (2001). The
examined animals with respect to age were classified into 3 groups, (1-5
vears, 80 camels), (6-12 years, 325 camels) and (<12 years, 45 camels).
Sampling: Blood samples were drained from each camel by juguiar
vein-puncture on heparinized vacuum tubes.

Parasitological examination: Blood films (wet, thick and thin) were
prepared from fresh biood. Buffy coat was obtained through the
microheamatocrit centrifugation technique. Knott’s technique was done
for detection of mild microfilarie (Boild et al 1985 and Coles, 1986).
The non-and stained blood films (by Giernsa stain) were examined by
light microscope for detection of blood parasites (lowrenece and Thoma
1987). The detected parasites were identified according to the
description given by levine (1985) and Soulsby (1986) and drown with
lucida camera. The average dimension of various anatomical regions
was deterimined by eyepiece micrometer.

Haematological examination: A total of 30 blood samples from 30
camels, which proved to be infected with blood parasites, were classified
equally into three groups (10 samples each). Group (1) was infected with
Trypanosoma evansi, group (2) was infected with Thieleria camelensis.
and group (3) was infected with D. evansi microfilerie. Another 10
blood samples from 10 healthy camels were used as control group
(Group 4). Blood samples were used for hematological studies for
estimation of haemoglobin (Hb), packed cell volume (PCV), total
erythrocytic count (RBC), total leucocytic count (WBC) and differential
leucocytic count (DLC) (Schalm et al 1975).

Statistical analysis: Obtained data were subjected to a software
program (SPSS) according to Borenstein ef al. (1997).

RESULTS

Clinical signs: The observed clinical signs on camels infected with
blood parasites were pale mucous membrane, rough hair coat; weakness,
depression, gradual emaciation, inappitance, watery eye, hind limb
weakness and some animals remained in sternal recumbencey.
Parasitological findings: Out of 450 camels examined, 96 (21.31%)
were naturally infected with blood parasites. Of these infected animals
52 (11.55) were harboring Trypanosoma evansi, 29 (6.44%) Theileria
camelensis and 15 (3.33%) D. Evansi microfilarie (Table, 1}
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Morphological characters of Trypanosoma evansi (Plate, 1): The
Trypanosoma detected was characterized by long slender Trypanosome
with prominent undulating membrane, long free flagellum and small sub
terminal kinotoplast The measurement of Trypanosoma evansi were (17-
26) um length {(mean 21.5 um), (1-1.5) um width and free flagellum (5-
7) pm (mean 6 um,

Morphological characters of Thieleria camelensis (Plate, 2):
Examinations of blood films revealed oval and ring forms of Thieliera in
erythrocytes in addition to microschizonts and macroscizonts in
lymphocytes. The oval form measured (1.24x.0.4) pm and the ring form
was (1.25) wum while the microschizonts and macroschizonst
measurement were (2.3 - 3.4) um and (3.6-4.22) um respectively.

Morphologicl characters of D. evansi microfilarie (Plate, 3):
Dipetalonema.evansi microfilarie detected was characterized b
unsheathed microfilarie tend to be straight but its erds“are slightly
« curved, with' transverse striation cuticle and well developed somatic
" nuclei. Their measurements were ranged from (232.8-291.6) pum in
length (mean 261.2 um), and (5.4-7.5) pm in width (mean 6.4 um).

The effect of age and sex on the rate of infection with blood parasites
table (2): The results indicated that the infectivity rate was affected by
age of animals. Group (6 — 12) vears showed the highest infection rate.
On the other hand, the infectivity rate was higher in females than males.

The effect of seasons on the rate of infection with blood parasites
table (3): It was noticed that the highest rate of infection was in summer
and the lowest rate was in winter. Both spring and autumn seasons
occupied nearly similar values.

Table 1: Prevalence of blood parasites in examined camels

: : ; o
No.of ‘ No.of | Trypanosomai* Thieleria | D. Evansi ‘
. examined ; infected o | evansi | camelensis | Microfilarie |
camels ;  cases " No | %  No | % No i %
450 9 213 52 1155 29 644 15 333

o
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Table 2: The effect of age and sex on rate of infection with blood
parasites in examined camels

Age groups Examined Infected % Of infected animals
Animals - Animais

™ ™M F T M F T M E
1-5 years 80 62 ° 18 11 8 3 1375 1290 16.66
6 - 12 years 325 255 70 77 57 20 23.69 2235 28.57
<than 12years 45 | 18 27 8 3 5 17.77 16.66 18.51
Total 450 335 115 96 68 28 2133 20.29 2434

T=t0=ta1,-M‘=male., F=female
Tabie 3: Effect of seasons on rate of infection with blood parasites
Seasons | Examined |No. of infected | Trypanosoma | Theileria | D. evansi

animals cases evansi camelensis| Microfilarie

Winter 45 . 6 4 2 ————
Spring 88 16 7 7 3
Summer 235 59 ] 33 15 [0
Autumn | 82 i5 | 8 5 2
Total 450 96 52 29 15

The effect of blood parasites on haemogram of camels: With respect
to haemogram (table, 4), there was a significant reduction in the mean
values of RBCs count, PCV %, and Hb concentration in all ailing groups
and significant elevation in leucocytic counts characterized by increase
in lymphocytes, esionphils and monocytes. This led to macrocytic
normochromic anemia

Table 4: Blood parameters of camels infected with blood parasites

Parameters Control T.evansi Theileria D. evansi
camelensis Microfilarie
Total RBC x 10°/ul 9.5= 0.20 6.11=0.79 6.2 =077 6.5+ 0.45
Total WBC x 10°/L 10.8+ 1.22, 11.2£ 0.58 13.2+ 1.20 11.8+ 0.66
PCV % 2830+ 243 21.10+ 2.69 22 4= 2.69 21.40+ 1.77
Hb % 12.6+ 1.25 8.3+ 1.66 8.1+ 1.67 8.4=.66
MCV 29.79+1.5 34.33£2.3 36.12+ 2.1 3292+ 3.1
MCH 13.26+1.8 13.58+ 1.1 13.06+ 1.2 1292+ 09
Lymphocytes 48.4.5+1.1 491+ 0.66 52.3+4.22 49.3£ 0,53
Neutrophils 42 8+ 0.44 30,52 522 373+ 425 40.1=2.11
Eosinophil 5.2+ 0.33 7.5+ 1.76 6.5+ 1.33 7.1+ 1.65
{ Moncytes ; 3.6x0.1 3.9+ 0.25 , 3.9:0.32 3.5+ (.22
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DISCUSSION

The observed clinical signs seen in infected camels in this study
were in agreement with those described by Hunter (1986), Higgins
(1986), El Amin et al (1998), Awad (1996), and Kohler-Rollefson et af
(2001).

The present study clarified that the incidence of natural infection
with blood parasites in camels was (21.31 %). Trypanosoma evansi
recorded the highest incidence among these blood parasites (11.55 %)
followed by Thieleria camelensis. (6.4%) while D evansi microfilarie
represented the lowest percentage and recorded (3.33 %). Our finding
was in agreement with Selim et al. (1970), Yousef (1978), Fayed e/ al;
(1984), EL-Sergany, et al. (1991), El- Sawalhy and Ebied (1994), Zarif-
Fard and Hashemi-Fesharki (2000), Thewordros andGetochew (2001)
and Arafa (2002)and Hamoda (2002). Meanwhile, our results were lower
than those reported by Pegram and scott (1976) and El.Amin ef al
(1993), Woldemeskel er al (2001)

In the present study T.evansi was found to be the only
trypanosoma species in infected camels similar results were obtained by
Pergram and Scott (1976) Elamin ef a/ 1998 and Thewodros and
Getachew (2001).

The pathogenicity of Thieleria depends and associated with
injurious mechanisms of either macroschizonts, microshizonts and
piroplasm, or on the piroplasm alone (Levine 1985)

Examination of blood films in the current work revealed two forms
of Thieleria in erthyocytes oval and ring forms in addition to
macroschizonts and microschizonts in lymphocytes. These results
similar to those seen by Nassar (1992), El-Refaii et ol (1998) and Mazad
and Khalaf (2002).

The morphological form and size of microfilarie described in our
study agree with those given for microfilarie of D. evansi Microfilarie by
Levine (1968). Unsheathed microfilarie were detected in the blood of
examined camels. .These results were similar to that described by Mason
(1916), Abdel-tatif {1957), Ramadan (1982), Mahmoud (1998) and
Arat“a (2002) but sheathed microfilarie were reported in camels by
Yakinnoff, (1816), Nagaty (1947), Levine (1968) and Arafa (2002). This
worm was f:lasszcz'iﬁy associated with arteriosclerosis, heart insufficiency
anc'f parasitic orchitis of camels (Nagaty, 1947, Kornieenro-Koneva and
oreknov (1958) and Losos ( 1986). Such pathologica! sequels were
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conspicuously absent in the camels in the present study this might be due
to the differing in the sites of infection (Denhan and Nelson, 1976).

The results indicated that the infectivity rate was affected by age of
animals. Middle age group (6 — 12 years) showed the highest rate of
infection while youngs (1-5 years) showed the lowest rate of infection.
This is due to young animal first acquires immunity passively and suffer
only transient infection with mild clinical signs. These infections
stimulate active immunity (Urquhart et al 1996). The prevalence of
infection with blood parasites was decreased in aged group more than 12
years. These results agree with that recorded by Rahberi and Bazargani
(1995) and Arafa (2002) who mentioned that this might be attributed to
age resistance and significant inverse relationship between age of
animals and prevalence of parasitic infection. On the other hand, the
incidence of infection was higher in females than males. The reason for-
this is uncertain. (Zarif - Fard and Hashemi-Freshark, (2000). On the
other hand, the differences in management, stress of pregnancy and
lactation in addition to some hormonal factors might be contributed to
this differences in the prevalence of blood parasites between males and
females (Skidmore and Adams, 2001)

Data concerning the seasonal variation showed that the highest rate
of infestation was during summer. This might be due to correlation
between the infestation and increase in the density of fly population as
reported by Mahmoud and Gray; (1980), ElAmin ef al, (1998) and and
Zeleke and Bekele (2001). Urquhart ef af, (1996) add that the very high
ambient tempereature during summer in desert area and lack of green
fodder feed lead to lowering the animal resistance and hence high rate of
parasitic infection occur.

With respected to hemogram, there was a significant decrease in
the level of RBC, Hb and PCV reflecting anemia. Similar results were
recorded by Raisanghani ef af, (1981) and Higgins (1986). The cause of
anemia during blood parasitic infection may be multifactorial. The direct
effect of the parasites to the infected erythrocytes may be incriminated or
decrease in life span of RBC and also suppression of haemopiotic
system (Levine, 1985). Also, Kreier et al (1964) added that anemia in
infection with biood parasites is due to extensive erthrophgocytosis
initiated by parasitic damage to ervthroctytes and the antierthrocvtes
autoantibody changes in the bone marrow are an indication to bone
marrow depression.

Leucocytosis which accompanied by increase in the !ymphocytes,
sosinopiil and moncytes in the present study was in agreement with that
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reported by El.Magawry (1983), Manna (1990}, Ngirt ef af. (2000). The
increase in WBC is due to stimulation of [vmphoid tissue anc piuripotent
stem celis in the bone marrow by the parasites and their toxins (Omuse,
1978 and Soulsby 1986). Urquhart er @/ (1996) add that leucocytosis
occur as result to lymphoid depletion and disoraganization with massive
Ivmphocytes. Lymphocytosis especially in Theileria camelensis infected
camels agree with that recorded by Luckins (1992) and Urquhart, ef ai.
(1996} who stated that lvmphocytosis was marked during the formation
of antibodies in response to antigen and during theileria infection.
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Fig. 1: Trypanosomiasis in
camel.

A& B, T. evansi x1000

C & D Watery eye in camel
infested with T. evansi
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Fig. 2: Theileria in camels
A) Erythrocytic forms.

B) Microschizont. x 1000
() Macroschizont x 1000

Fig. 3: D. evansi
microfilarie in camel.
A) Posterior end. x 1000
B) Anterior end. x 1000
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