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ملخص البحث
 من خالل مصفاة القھوة وغربال ذو مسامات،جمعت عينات الروث مباشرة من داخل معى المستقيم لإلبل المصابة بعدوى طبيعة وغسلت
( للفحصLow power)  بإستخدام قوة التكبير المنخفضة.( نظيفةPetri dishes) في أطباق بتري، ميكرومتر150 )ثقوب( بحجم
( و األيميريةE. dromedarii) ( و أيميرية اإلبل وحيدة السنامEimeria cameli)  تم التعرف على األيمرية اإلبلية،المجھرى
 أستخدم. أعدت مزرعة روث نقية من إبل مصابة بعدوى وحيدة النوع لكل من األنواع الثالثة للكوكسيديا.(E. rajasthani) الراجستانية
ً  أجرى أيضا.(م° 30-26)  لحضانة المزارع الثالث عند درجة حرارة الغرفة، حديث التحضير، ثنائى كرومات البوتاسيوم٪2.5 محلول
 يوما ً بينما18 ( وقد وجد أن تبوغ األيميرية اإلبلية يكتمل خالل فترةSporulation) الفحص المجھرى لتسجيل مراحل تطور عملية التبوغ
. أيام9-7 تراوحت فترة تبوغ كل من أيميرية اإلبل وحيدة السنام و األيميرية الراجستانية بين

Summary
Fresh faecal samples were obtained from the recta of naturally infected camels, washed
through a coffee strainer and a sieve of 150 μm pore-size in clean Petri dishes. After
examination under the microscope (low power), Eimeria cameli, E. dromedarii and E.
rajasthani were identified. Pure faecal culture obtained from camels with single infection,
each infected with one of the three coccidial species, were prepared in fresh 2.5%
potassium dichromate solution and incubated at room temperature. Cultures were
examined daily under low power of the microscope and the progress of sporulation was
recorded. Sporulation of E. cameli was found to occur within 18 days at room temperature
(26-30 °C), while those of E. dromedarii and E. rajasthani occurred in 7-9 days.
sporulate within 6-8 and 5-7 days,
respectively, at 26-30 oC (Yagoub, 1989).
Sporulation is also important for the
development of certain organelles within the
oocyst that facilitate ingestion of oocysts by
the final host. Organelles like the refractile
globules found in the broad end of each
sporozoite were clearly observed, only when
the oocyst becomes fully sporulated
(Soulsby, 1982).
This experiment was carried out to study the
sporulation process of camel coccidia, the
detailed structure of sporulated oocysts and
their function and importance in the life
cycle of coccidia.
Materials and Methods
Fresh faecal samples were collected from

Introduction
Sporulation is a vital process through which
coccidial oocysts develop and become
infective to the specific host. This process of
development occurs under natural condition
when relative humidity, oxygen and
optimum
temperature
are
available
(Soulsby, 1982). The time needed to reach
full sporulation varies from one species of
coccidia to the other. For example, E. cameli
was observed to become fully sporulated in
10-15 days at low temperatures of 16-20oC
(Tsygankov,1950) while Kasim et al (1985)
reported 23-25 days at 27 oC and Yagoub
(1989) reported sporulation time of 12-15
days at 26-30 oC for the same coccidian. E.
rajasthani and E. dromedarii were found to
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the recta of naturally infected camels. Five
grams of the faecal sample were crushed
with a fork and placed in a coffee strainer,
washed into a bowl or beaker to remove the
large particles. The suspension was then
passed through a 150 μm pore-size sieve
into a 63μm sieve placed on a metal tray.
Both sieves were thoroughly washed with
tap water to force small particles to pass
through. Camels infected with a single
species of coccidia were sampled to ensure a
pure coccidial culture.
To obtain a pure culture of E. cameli, the
contents of the 63μm pore-size sieve were
quantitatively washed into a beaker. Oocysts
of this species, being large in size (65-100
μm), passed through the 150 μm sieve and
trapped by the 63 μm sieve. Few drops of
the suspension were placed on a microscope
slide and examined under the low power
(x10) of the microscope to ensure the
presence of oocysts. The contents of the
beaker were washed at least three times with
tap water and the supernatant was decanted
every time to obtain clear sediment.
For E. dromedarii and E. rajasthani the 150
μm sieve was not used as their oocysts are
small in size (20 to 30 μm) and can readily
pass through the 63 μm sieve to the
underneath tray. The same process of
repeated washing was separately done to the
tray contents of each species to obtain a pure
culture. Freshly prepared 2.5% Potassium
dichromate solution was added to the
sediment in each beaker. The contents were
then distributed into clean glass Petri dishes
and incubated at room temperature.
A thermometer was used to record the daily
room temperature. Drops from the incubated
suspensions of each coccidial species were
placed in a microscope slide, covered with a
cover slip and examined daily under the
microscope. The progressive development
of sporulation process was regularly
reported until more than 90% of the oocysts

had fully sporulated. This was done by daily
microscopic examination of a single drop of
the suspension, counting the number of
sporulated oocysts, dividing this number by
the total count and multiplying by 100. This
exercise was repeated ten times with every
incubated species to get an average for the
sporulated oocysts.
Results
1. Sporulation of E. cameli
The daily observations on sporulation of E.
cameli are presented in Table 1. Dark
granules scattered all over the body of the
sporozoite, were observed Sporulation time
was 16-18 days at 26-30oC.
2. Sporulation of E. dromedarii
The steps recorded for sporulation of E.
dromedarii are reported in Table 2. Full
sporulation of this camel coccidian occurred
within 5-8 days at 26-30 °C. More than 10%
of the incubated oocysts either failed to
develop or showed incomplete sporulation.
The steps recorded in the progress of
sporulation here were not different from that
of E. cameli except for their occurrence in a
short period. Unlike those of E. cameli, the
refractile character of oocysts made their
examination easier.
3. Sporulation of E. rajasthani
Steps recorded for sporulation of E.
rajasthani are reported in Table 3. The
sporulation process of this species was very
similar to that of E. dromedarii. The only
difference was that, by day 8, only 75-80%
of the oocysts reached full sporulation. By
day 9 almost 90% were sporulated.
Spoulation time was recorded as 7-9 days.
Discussion
The Potassium dichromate solution (2.5%)
is found to be the most suitable solution for
incubation of oocysts during sporulation.
This solution prevents the excessive growth
of ciliated protozoa and bacteria that may
change the pH of the incubation medium,
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Table 1: The daily observations on sporulation of E. cameli
Time
Developmental stages
Day 1
No development was recorded.
Day 2
The zygote became rounded in shape to form the
sporoblast
Day 3
“
“
“
Day 4
More than 90% of the oocysts showed fully
rounded sporoblasts.
Day 5
Sporobasts divided into two sporocysts.
Day 6
Some sporoblasts with two and some with four
sporocysts
Day 7
Some sporocysts divide to form two elongated
sporozoites.
Day 8
Over 80% of sporoblasts have two elongated
sporozoites.
Day 9
Small refractile globules were seen in the broad
end of the sporozoite
Day 10
“
“
“
Day 11
The sporzoites looked as comma-shaped with an
increase in size of the refractile globules and
appearance of small granules.
Day 12
Some oocysts were fully sporulated.
Day 13
“
“
“
Day 14
“
“
“
Day 15
More oocysts were sporulated
Day 16
“
“
“
Day 17
“
“
“
Day 18
Over 90% of oocysts had fully sporulated
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Table 2: The steps recorded for sporulation of E. dromedarii.
Time
Developmental stages
Day 1
All oocysts had rounded sporoblast.
Day 2
Two and four sporoblasts were seen.
Day 3
Sporoblasts became ovoid in shape and some divided
into two sporozoites. Small refractile globules were
seen.
Day 4
“
“
“
Day 5
More than 60% of the oocysts had sporoziotes.
Day 6
Steady increase in the number of sporulated oocysts.
Day 7
“
“
“
Day 8
“
“
“
Day 9
No increase in sporulated oocysts.

Age of sporulation (%)

>10
30
60
80
85
90
90
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Table 3: Steps recorded for sporulation of E. rajasthani.
Time
Developmental stages
Day 1
Incubated oocysts had rouned sporoblasts.
Day 2
Sporoblasts divided into two and some into four.
Day 3
Sporoblsts became ovoid in shape, some divided into
two sporozoites with small globules.
Day 4
All sporoblasts had two sporozoites with relatively
small globules.
Day 5
Development is progressing.
Day 6
Clearly developed refractile globules.
Day 7
,,
,,
,,
Day 8
,,
,,
,,
Day 9
,,
,,
,,
Day 10
No increase in the number of sporulated oocysts.
besides competing for oxygen and nutrients
essential for coccidial growth. Sporulation
time reported for the three species of camel
coccidia in this study is similar to that
reported by Yagoub (1989) except for E.
cameli (16-18 days at 26-30 °C). The reason
may be due to the fact that the first study
was carried out in eastern Sudan (Kassala)
and the present one in the western region
where room temperature was, at most of the
day-time, nearly 30 °C. Sporulation time for
E. cameli in Saudi Arabia was reported by
Kawasmeh and El Bihari (1982) as
occurring within 23-25 days at 27 °C.
Tysgankov (1950) reported 10-15 days at
16-20 °C. It seems that the environmental
temperature is the main factor in the
sporulation of coccidial oocysts.
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