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DETECTION OF EIMERIA SPECIES IN DOMESTIC CATTLE  WITH BOTH
MICROSCOPIC AND MOLECULAR METHODS INAL-DIWANIYAH PROVINCE
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ABSTRACT

This study aimed to detect the Eimeria spp in cattle by using microscopic and PCR methods. One hundred fecal samples of cattle from the
slaughter houses & rural areas of Al-Diwaniyah province were collected. Some cattle shows clinical sign of diarrhea while others have no
clinical signs. Age of cattle under study range from 6 months to one year or more. According to our results, the percentage of Eimeria spp was
78% after using direct smear examination under microscopic for oocysts. According on our results, the infection rate was higher (91.6%) in
 6 month animal age than others, while according to animals sex, the infection rate was higher in females (87.7%) compared to males.
Depending on PCR results, the prevalence of Eimeria spp. was found 89%.
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Introduction
Eimeria zuernii is an causative agent of the coccidiosis in the

calves. The coccidiosis disease results in weight loss due to
massive diarrhoea (Mage and Reynal, 1989; Staschen, 2004;
Stockdale et al., 1981) and causes significant economic losses in
animal production. Eimeria are protozoa, causing coccidiosis in
calves world wide at age one year old (Gillhuber et al., 2014; Yousef
et al., 2011). Diarrhea occurs depending on Eimeria species activity,
Eimeria oocysts density, exposure percentage of calves to the
oocysts, humidity, temperature, stressors and sunlight. There are
many coccidian protozoa that can cause the coccidiosis
(Daugschies and Najdrowski, 2005) among them E. zuernii and
E. bovis are common species of the Eimeria that cause coccidiosis
in calves from six months to one year age. The clinical signs of
Coccidiosis include anorexia, weight loss due to massive diarrhea,
that delays age at first calving and decreases the dairy profit (DHM,
1998; Dedrickson, 2000; Kennedy, 2001; Kirkpatrick, 2003; Pilarczyk
and Balicka-Ramisz, 2004). Calves get infection by ingestion of
oocyst the infection spread from one to another primarily when the
animals are housed together. Sometimes the infection is
transmitted from cow to calf by the contaminated udders (Faber et
al., 2002; Nasir et al., 2008). The current study aimed to diagnose
Eimeria spp using microscope & PCR from cattle with diarrhea.

Materials and Methods
Fecal samples collection

The faecal sample of one hundred cattle's age from six months
to 12 months were collected from rural areas and abattoirs in Al-
Diwaniyah province. Some cattles under study have diarrhea while
others shows no  clinical signs. The sterile tubes are used to
collect the samples and stored at 4ºC. Parasitological examination
was conducted at parasitology laboratory of the Veterinary Medicine
college of Al-Qadissiyah University.

Microscopic examination
The flotation method is used for qualitative fecal examination

for Eimeria oocysts detection using sucrose solution of  specific
gravity 1.27 (Hendrix, 1998).
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Molecular detection of the Eimeria oocysts
PCR was conducted by designing primers for Eimeria sp. in

(ITS-1) region. The same primers were used as described by
(Safaa et al., 2018) (Bioneer company, Korea). Size of primers was
(348) bp

ITS-1 primer forward (5'- GCA AAA GTC GTA ACA CGG TTT
CCG -3')

18SrRNA-Reverse primer (5'- CTG CAA TTC ACA ATG  CGT
ATC GC-3).

Preparation of master mix was done by (AccuPower® PCR
PreMix). Composition of PCR premix tube is formed from (one U of
Taq polymerase enzyme 1U, 250µM of dNTPs, 10mM of Tris-HCl,
30mM of 1.5mM of KCl, stabilizer, MgCl2, and dye). Preparation of
master mix is done according to companys directions in total volume
20µl after adding extracted DNA 5µl and forward primer and reverse
primer at 1µl respectively.

Completing the remaining size by deionizer water into 20µl
then exposed for mixing by vortex (Bioneer company. Korea). The
final reaction was done by using a thermocycler device
(Mygenecompany. Made in Korea) depending on company
instructions as following:

1. The first stage (denaturing stage) was done at 94°C for a
half minute

2. The second stage consists of thirty-five cyclesat 94°C for
ten seconds.

3. The third stage (annealing stage) was done at 55°C for
twenty seconds.

4. The fourth stage was done at 72°C for 20 seconds
5. The fifth stage (final extension stage) was done for two

minute at 72°C.
The electrophoresis was carried out using agarose gel 1%;

ethidium bromide dye was used for staining and watching under
UV light device.

Results and Discussion
Prevalence as per microscopic examination:

Out of 100 faecal samples 78 (78%) were found positive for
Eimeria oocyst in microscopic examinationin (fig. 1,2; table 1).
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Table1: The infection with Eimeria spp

Fig. 1: Oocyst of Eimeria spp (x40) by direct

Table 2: Number of Eimeria infected cattle depending on the animal
age.

Table 3: Infection rates in cattle with Eimeria spp depending on the
animal sex

Table 4: Total prevalence of Eimeria spp by PCR

Infection rate and the animal age
Out of 78 infected cattle, Eimeria sp. were more prevalent in

the host less than six months age (91.6%)  as (Table 2)

Prevalence depending on the animal sex
The Eimeria sp. were found more prevalent in female hosts

(87.7%) than male hosts (65.1%) (Table 3)

Infections rates depending on PCR
Out of one hundred faecal samples 89% were found positive

by PCR technique (Table 4; fig. 2).

The prevalence of infection in cattle using microscopic
diagnosis (direct smear) was (78%). These percentages were
similar to Safaa et al. (2018), where the prevalence of coccidiosis
was 91.7% in cattle farms. These results are in accordance with
Heidi et al. (2013), where the occurrence of Eimeria spp. was 96.2%,
while in individual calves it was 60.9 %. The rate of E. zuernii and/
or E. bovis was 88.5 % for the herds and 41.5 % for the calves
(Koutny et al., 2012). On 98% of the studied farms, the calves shed
oocysts, and 83.67% of the individual samples were reported to be
positive. These results disagree with rates that reported in some
the countries such as India, where the infection rate of Coccidiosis
in cattles was 20.76% (Manya et al., 2008).

Hatice et al. (2007) found that oocysts of coccidi are found in
20.04% of samples that tested by flotation method. Also, disagree
with the results of Hui et al. (2012); that overall prevalence of coccidia
is 47.1% in calves.

The infection rate in  6 month old animals (91.6%) was
higher than other ages; this is agreement with Nisar et al. (2013)
and  Heidari and Gharekhani (2014).

Age is an important factor in occurance and spreading
coccidiosis (Abebe et al., 2008). Higher infection rate in small
animals may be due to weak immune system and high sensitivity
of the infection (Matjila and Penzhorn, 2002).

In this study, the infection rate in females (87.7%) was higher
than the male.This result is in agreement with Klockiewicz et al.
(2007) in Poland, as the highest rate of infection was in females.
Also,it does agree with Warurin et al. (2000), which mentioned
that the infection rate is similar for both sexes.This may be due to
the female's exposure to stress factors more than males,
especially in the stages of pregnancy and parturition.As well as
the management methods for males may differ from females, as
they are given more care in terms of nutrition and shelter to preserve
them as they are a source of meat production and have a good
economic return.

According to the PCR technique, the percentage of Eimeria
spp. was 89%, and that is in aggreement with Caroline et al. (2020)
they detected Eimeria spp DNA in 90% of the samples. PCR is a
method used for diagnosis of the parasites even at sub-acute
infection and asymptomatic infection at levels that cannot be
detected by the classical methods such as microscope examination
(Tang et al., 2018).

In the present study, most negative samples by microscopic
examination were found positive by PCR. So, PCR appeared to be
more sensitive than conventional faecal inspection of oocysts. That
is in agreement with Kawahara et al. (2010), who recorded that
PCR was effective in detecting Eimeria spp from faeces of cattle.

Fig. 2: Show bands at (348bp) for PCR amplification of the fecal
samples in ITS-1PCR reaction; the vertical lines represent DNA ladder,
while the horizontal lines represent fecal sample (1-5).

Tested Samples 
Number 

Positive Samples 
Number 

Percentage 
(%) 

100 78 78% 
 

Age No. of animals Infected Percentage (%) 
≤ 6 month 48 44 91.6 

6 month - 1 year 32 25 78.1 
Over 1 year 20 9 45 

Total 100 78 100% 
 

Sex No. of animals Infected Percentage (%) 
male 43 28 65.1 

Female 57 50 87.7 

Total 100 78 100% 

The exanimated 
samples number 

The positive 
samples number 

(%) 

100 89 89% 
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