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ABSTRACT

Avian coccidiosis is one of the most important diseases affecting the intensive poultry
industry worldwide. Coccidia are almost universally found wherever chickens are raised, and
it is exceedingly rare to find a commercial chicken flock not affected. In our study, molecular
based identification (conventional PCR) on positive fecal and intestinal samples for chicken
coccidiosis from broiler farms. PCR results revealed the prevalence of Eimeria tenella 100%
then Eimeria necatrix 14.28 % from positive cecal and fecal samples, Eimeria acervulina
10.71% from positive intestinal and fecal samples. Our sequence revealed 98% identity with
coccivac -B E. fenella ITS-1 sequence.
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INTRODUCTION

Coccidiosis remains one of the major menaces for poultry industry throughout the world
(Hafez, 2011). Diagnosis of Eimeria infection and differentiation of species is according to
the consideration of clinical signs in the host and the morphological features of the parasite
(Yao-Chi Su, 2003). Recently, diagnosis of Eimeria infection and identification of different
Eimeria species based on polymerase chain reaction (PCR) amplification of DNA was
reported by (Yao-Chi Su, 2003). The accurate identification of Eimeria species has important
implications for diagnosis and disease control, but also to the epidemiology and biology
studies, creation of new vaccines and selection of anticoccidial drugs (Tsuji et al., 1997,
Woods et al, 2000, Morris and Gasser, 2006, Sun et al, 2009; Lee et al., 2010).
The internal transcribed spacer 1 (ITS1) from within ribosomal DNA (rDNA) gene was
investigated by (Molloy et a/,1998, Schnitzler et al,1998, Yao-Chi Su 2003 and Lee et al,
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2011) to identify and differentiate coccidial infection in chicken to genus and species level.
ITS-1 sequence was also used to study the intrastrain variation of Eimeria in chickens
(Lew et al., 2003, Su et al., 2003).

The aim of our work is planned to confirm traditional method of diagnosis for performing
accurate diagnosis and identification of different Eimeria species in broiler farms. Whom were
suffering clinical coccidiosis as, the specific diagnosis of Eimeria species in chickens using a
PCR based approach is basic to a better understanding of the epidemiology and dynamics of
the disease that underlies the effective prevention and control of coccidiosis. In addition, the
other aim of work is to differentiate the field strains from the vaccinal strains by sequencing
ITS-1 region of the most prevalent coccidial strains for more effective preventive strategies as
sequence similarity could accurately predict vaccine efficacy later.

Material and methods:

Samples:

One-hundred and forty intestinal and fecal content from positive samples of previously

examined chicken broiler farms of suspected outbreaks of chicken coccidiosis from seven
governorates according to parameters of (recording clinical signs, dropping score (0-4), lesion
score (0-4) and mortality % at time of examination as described in our previous work
(Enas et al., 2018).

Chemicals:

QIAamp DNA stool Mini Kit used for DNA extraction from coccidial positive samples.
QIAquick PCR Product extraction kit, Bigdye Terminator V3.1 cycle sequencing kit, Ethanol
96%, Emerald Amp GT PCR mastermix (Takara), Gel Pilot 100 bp ladder supplied from
QIAGEN (USA), Agarose 1.5%, Ethidium bromide solution 10 mg / ml and Tris borate
EDTA (TBE) electrophoresis buffer (1x).

Glasses, instruments and apparatus:

PCR tubes 0.2 ml capacity, balance, microwave, monochannel micropipette (2-20 pl), sterile
filter tips, calibrated cylinders, glass flasks, T3 Thermal cycler, type II A biosafety cabinet,
gel documentation system, deionizer, applied Biosystems 3130 automated DNA Sequencer
(ABI, 3130, USA) and double distillator.

Parasite and DNA extraction:

Oocysts were collected from positive samples taken from each intestinal portion of each farm
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separately and subjected for preservation and sporulation in potassium dichromate 2.5%.
Preparation of samples using QIAGEN tissue laser LT in samples, followed by DNA
extraction according to QIAamp DNA stool mini kit instructions, and analyzed by agarose gel
electrophoresis following standard procedures of (Sambrook et al., 1989).

Amplification of the ITS1 and sequence analyses:

The ITS1 regions of suspected species were amplified from genomic DNA using the species-

specific primers. The sizes of the PCR products were calculated using a 100-bp ladder.

(Table 1): Eimeria species and its specific primers.

Gene Sequence Amplified Reference
product
E. tenella | F | AATTTAGTCCATCGCAACCCTTG Lee et al.,
ITS1 R | CGAGCGCTCTGCATACGACA 278 bp (2011)
E. necatrix | F | TACATCCCAATCTTTGAATCG
ITS1 R | GGCATACTAGCTTCGAGCAAC 778 b Schnitzler
E. acevulina | F | GGCTTGGATGATGTTTGCTG et al., (1998)
ITS1 R | CGAACGCAATAACACACGCT 286 bp
E maxima | F | GTG GGA CTG TGG TGA TGG GG Schnitzler
ITS1 R | ACC AGC ATG CGC TCA CAA CCC S05b et al., (1999)

Nucleotide sequencing of the ITS-1rDNA:

PCR product was purified using QIAquick PCR Product extraction kit. (Qiagen Inc. Valencia
CA) following the manufacturer’s recommendations. Purified PCR product was sequenced
using Applied Biosystems 3130 automated DNA Sequencer (ABI, 3130, USA). The result
was analyzed using Bio edit software. Sequence comparisons were performed using the
BLASTN program from the National Center for Biotechnology information website
http://www.ncbi.nlm.nih.gov/. BLAST and the sequences were aligned using CLUSTAL-W
version 1.8 (Thompson et al. 1994). A neighbor-joining tree was constructed using MEGA
version 6 (Tamura ef al. 2013). Reference ITS-1 sequences from GenBank (accession
number MF034720.1, KY117141.1, GQ153636.1, GQ856291.1, HQ263221.1, FJ447468.1,
GQ856308.1, EU586057.1, KY117135.1, KY117147.1, JX477100.1, MF537631.1,
KY117139.1, JQ061004.1, JQO061001.1, KY117150.1, KY117137.1, GQ153631.1,
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FJ449692.1, KY117132.1, EU931579.1, JQ061002.1, KY117151.1, KY117148.1,
KY117143.1, KY117134.1 , GQ856289.1, JQ061000.1, KY117152.1, KY117138.1,
GQ153633.1, GQ856298.1 and JQ061003.1 ) and ITS-1 sequence of E. tenella in Coccivac-B
(accession number JQ060999.1) were used in the alignment and in construction of the
phylogenetic tree.

RESULTS

Amplification of different Eimeria I'TS-1:

All cecal and fecal samples were positive for E. tenella infection (56 samples). Nine samples
were positive for E. acervulina. Eight samples were positive for E. necatrix. Amplification of
the ITS1 genomic rDNA of E. tenella, E. necatrix and E. acervulina which were produced an
amplicon size of 278, 778 and 586 bp respectively from different positive samples as
illustrated in (Table 2) , Fig.(1,2).

Nucleotide sequencing of the ITS-1rDNA:

We sequenced one of the positive samples from cecal portion (sample no. 23 from Gharbia
governorate) which was highly positive for E. femnella only after results of PCR Fig. (3).
We compared our sequence (accession number MG969842.1) with thirty-three published
ITS-1 sequences in GenBank and ITS-1 sequence of coccivac-B (vaccinal strain).
The vaccinal E. tenella sequence showed 98% similarity with our sequence. Our sequence
revealed that 99% identity with Egyptian Giza strain (MF537631.1), 98% identity with
Behera isolate (JQ061000.1), 99% identity with Matrouh isolate (JQ061001.1), 97% identity
with Gharbia isolate (JQ061002.1), 96% identity with Alexandria isolate (JQ061003.1) and
98% identity with Kafer El-sheik isolate (JQ061004.1).
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Table (2): Identification of different Eimeria species using PCR protocol.

Sample

Conventional PCR
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Fig. (1): PCR results targeting ITS-1 of the genomic rDNA of E. tenella and E. necatrix with
an expected size of 278 and 778 bp. respectively M 100-bp ladder DNA with

positive control and negative control.

20 19 | 18 | Pos ; : 3 | Neg

Fig. (2): PCR results targeting ITS-1 of the genomic rDNA of E. acervulina with an expected

570

size of 586 bp. M 100-bp ladder DNA with positive control and negative control.
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MF034720.1_lIsolate EGY chicken

JQO061003.1_lsolate Alexandria
——— KY117150.1_Strain XY1
KY117141.1_Strain XN
KY117143.1_Strain HG2
KY117147.1_Strain SS1
—— KY117152.1_Strain DY
GQ856308.1_Isolate TN8
GQ856289.1_Isolate AP2
GQ153633.1_Isolate ETSH4PF3-17
JQ061001.1_lsolate Matrouh
KY117139.1_Strain JZ2
GQ153636.1_Isolate ETSHETMR-17
EU586057.1_lsolate WB1
JQ061000.1_lsolate Behera
MF537631.1_Strain ET-HmmH-EG015
GQ856298.1_Isolate AP11
EU931579.1_lsolate WB17
FJ449692.1_Strain Shanghai
KY117151.1_Strain XY2
—— GQ153631.1_lsolate ETSH4PF3-1
KY117132.1_Strain TM1
JQ061002.1_lsolate Gharbia
KY117137.1_Strain HS
KY117148.1_Strain SS2
KY117138.1_Strain JZ1
B MG969842.1_lIsolate EnasCUPD
—— FJ447468.1_lsolate Jeonju

GQ856291.1_Isolate AP4
HQ263221.1_Strain VT4
KY117134.1_Strain TM3
KY117135.1_Strain SZ1
JX477100.1_Strain FX

_|: JQ061004.1_lsolate Kafer El-sheikh
@ JQ060999.1_Coccivac-B

Fig. (3): Dendogram of the genetic relationship based on the sequence data of ITS-1 of rDNA
isolated from Coccivac B® and our field strains of E. tenella and other reference

sequences from GenBank, which used in the phylogenetic tree.
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DISCUSSION
The results of identification of Eimeria species using conventional PCR revealed that,
Eimeria tenella 100% then Eimeria necatrix 14.28 % from positive cecal and fecal samples,
Eimeria acervulina 10.71% from positive intestinal and fecal samples. The present results
agreed with those reported by (Kumara, et al., 2014). They found that 100% of samples was
E. tenella using nested PCR and similar to (Giiven et al, 2013) who found that species-
specific PCR assays confirmed the presence of E. maxima, E. tenella, E. acervulina and
E. praecox, and nested PCR results showed the presence of E. mitis and E. brunetti from fecal
and litter samples. In addition, agreed with (Abd El-Hamid, 2007) who reported that in
Egypt, the most common Eimeria spp. is E. tenella where the infection rate is 20-100% and
mortality is 20-60% with severe reduction in body gain and feed efficiency. The present
results disagreed with those of Shakshouk, 1984. He reported that, the prevalence of
E. tenella was 67.8% and E. necatrix 32.2%. The results of Ali, 2006 disagreed with those
results. He reported that the prevalence of E. tenella, and E. necatrix in 12 broiler flock were
75%, 17% respectively. In the meantime it disagreed with (Carvalho et al, 2011) who
reported that, E. praecox and E. maxima were identified in 100% of broiler chicken flocks
using PCR. (Gyorke et al., 2013) who identified four Eimeria species as E. acervulina (91%),
E. tenella (61%), E. maxima (22%) and E. praecox (13%) in broiler farms from Romania. Our
sequence revealed 98% identity with coccivac -B E .tenella ITS-1 sequence that is nearly
agreed with the results by (Awad et al., 2013) who reported that the vaccine E. tenella ITS-1
sequences shared 96.6 % similarity with the Kafer El-Sheikh strain. 94 % similarity with the
Gharbia strain, 90 % similarity with the Alexandria strain and 78.4 % similarity with the

Matrouh and Behera strains.

CONCLUSION
PCR results revealed that highly incidence of infection was for E. tenella in 100% of positive
samples in both younger and growing ages of birds from examined broiler farms. While,
incidence of E. necatrix was 14.28 % of positive samples in growing age (50-70 days) and
incidence of E. acervuline was 10.71% of positive samples in growing age (50-70 days) than

younger age (16 - 43 days).
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