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Abstract: The cestode, Raillietina (R.) spp.(Cestoda: Cyclophyllidea, Davaineidae). were collected from the
intestine of naturally infected domestic and wild pigeons (Columba livia and Columba livia domestica from
Sharkia province–Egypt and consider to be the most prevalent species infecting birds in Egypt.Random
amplified polymorphic polymerase chain reaction (RAPD-PCR) was applied to identify Raillietina (R.) spp.
parasite,the genomic DNA was extracted from cestode for precise identification of the parasite. Molecular
analysis of the present data, showed that sequence similarities indeed confirmed our hypothesis that
Raillietina spp. are neighboring the position with other studied species of order Cyclophyllidea. Blast hits on
the query sequence showed that sequence of worm samples (collected from wild pigeons C. livia livia,) were
denoted homology with to Raillietina beveridgei.
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INTRODUCTION upon the accurate descriptions of small differences in the

Cestodes have been reported from only 5% of the with rows of hooks) suckers and gravid proglottids [2]. 
known vertebrate species [1]. The Raillietina group of The cestode fauna provides potentially outstanding
the cyclophyllidean eucestodes conventionally treated as opportunities for studies of the bio-geographical
one genus viz. Raillietina Fuhrmann, 1920 (Davaineidae), relationships of a number of cestode groups[1]. As the
comprises a large assemblage of over 200 known species polymerase chain reaction (PCR) technique may be
and is considered a monophyletic group [2]. Members of performed independently from the integrity of the cestode
the genus Raillietina Megnin, 1881 are obligate, widely- parasite’s morphological structures, it has been frequently
dispersed cestode parasites of avian and mammalian used in the identification of the species involved in the
hosts and display a wide range of body forms, life taeniases cysticercosis complex and also in the exclusion
histories and host associations [3]. Of these, Raillietina of other etiological agents [9-15]
echinobothrida is amongst the most prevalent Molecular approaches are the most effective and
pathogenic cestode parasites of birds throughout the accurate means for the detection of manyorganisms and
world [4-7] and earns the distinction of being the second for screening of genetic variation among populations [16].
most prevalent helminth recorded from the domestic fowl The world Organization for Animal Health (OIE)
in north-east India [2, 8]. recommends the use of PCR for Taenia species

The adult tape worm is found in the intestinal lumen differentiation and suggests that this technique should be
of its definitive host and causes characteristic applied to the unmistaken identification of the members of
hyperplastic enteritis associated with the formation of some genera or some species of cestodes. Phenotypes
granuloma on the intestinal wall of  the  infected  birds. and genotypes that are closely similar and cannot be
The taxonomy of Cyclophyllidea traditionally depends recognized morphologically, but can be, identified using

size and shape of the scolex, rostellum (unarmed or armed
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molecular assays. The RAPD-PCR DNA Sequencing 18S universalprimer (5’-TTAAGCCATGCATGTCTAAG-
techniques have proved to be reliable techniques in 3’, 5’-GACTACGACGGTATCTAATC-3’) was used for
detecting intra-specific genetic variation between closely PCR amplification. Each 25µl reaction contained 12 µl 2X
similar and closely related parasitic members of the same MasterMix (Qiagen), 40ng of gDNA, 20 pmole of each
species [2]. primer and miliQ water. Mastercycler gradient (eppendorf)

This  study  aimed to distinguish molecular was used for amplification using the following thermal
characterization of Raillietina(R.)spp parasite collected profile, 2 min at 94°C of initial denaturation step, followed
from naturally infected domestic and wild pigeons by by 35 amplification cycles (30s at 94°C, 30s at 52 at °C, 3
verifying the species- molecular identification through min at 72 °C), then one final step for 10min at 72 °C as final
PCR and the nucleotide Sequence analysis extension.

MATERIALS AND METHODS electrophoresis, Gel photo was captured using gel

Parasite Preparation: Live tapeworms Raillietina (R.) advanced ver.2 software and EgGel-analyzer software was
vinagoi were collected from the small intestine of applied to test the relative concentration of the band.
naturally infected and freshly sacrificed 150 domestic and DNA Sequencing: PCR product was purified using QIA
wild pigeons (Coulmba livia and Coulmba livia quick PCR Purification Kit (QIAGEN). 2  PCR was
domestica), collected alive from sharkia province –Egypt. performed using BigDye Terminator v3.1 Cycle

The collected worms were rinsed several times with Sequencing Kit, For a total volume of 20 µL each reaction
0.65% saline solution. Some were mounted as a whole and contained 8 µL Terminator ready reaction mix, 3.2 pmol
prepared as permanent slides for investigation and Primer, DNA template (template quantity was calculated
identification. The remaining flukes were kept in 70% ethyl according to the PCR product size) and miliQ water. The
alcohol at –20°C for DNA extraction. thermal profile for Cycle Sequencing PCR was 1 min at

Molecular Identification: DNA Isolation: Genomic DNA 60°C).  After  additional  step  of purification with
from adult worms was isolated using a DNA extraction kit CENTRI-SEP Columns (PRINCETON SEPARATIONS),
(iNtRON Biotechnology). Worm samples were minced DNA sequencing was applied by 3500 Genetic Analyzer,
with a scalpel into small pieces, 25 mg of tissues were Applied Biosystems.
digested at 56°C for 30 min in 200µl of lysis buffer in
presence of 20 µl Proteinase K and 5µl RNase A solution. Data Analysis: The sequences obtained were analyzed
Then, gDNA was bind to column membrane using using Basic Local Alignment Search Tools (BLAST,
absolute ethanol, followed by 2 steps of washing. Finally, N C B I ) f o r  s i m i l a r i t y  s e a r c h
DNA was eluted in 30µl elution buffer. DNA (http://www.ncbi.nlm.nih.gov/blast).
concentration and purity were measured using NanoDrop Phylogenetic analyses and Phylogenetic trees were
(ND 1000 spectrophotometer), 1% agarose gel constructed by comparing the ITS2 sequences of R
electrophoresis was used to visually analyze DNA Raillietina (R.) spp. with ITS2 sequences of other
integrity. available Raillietina species in Gen Bank using ClustalW2

PCR Amplification: 3 different primers were tested with RESULTS AND DISCUSSION
the two samples
18S primer: The Parasite: Live tape worms (Raillietina (R.)spp.
18S F: 5’-TTAAGCCATGCATGTCTAAG- 3’ collected from the two different hosts (domestic and wild
18S R: 5’-GACTACGACGGTATCTAATC-3’ pigeons) are characterized by the presence of elongate
ITS primer: strobila 100-120 x1.2-1.8 mm. with rounded
 A28 R: 5'-GGTTACCTTGTTACGACTT-3' scolex,064x0.78mm. ,4 rounded acetabula each measuring
3S F: 5'-GAGTTTGATCCTGGCTTAG-3' 0.17mm in diamater, armed with 4-5 rows of small hammur-
PTs7S5 primer: shaped hooks each of which measures, 0005-, 0008mm.
PTS7S5F1:  5'-CAGTGGCATAGCAGAGGAGGAA-3' ;circuler –shaped rostellum, 0.32mm. in diameter armed
PTS7S35F2: 5'-CTTCTCAATTCTAGTCGCTGTGGT-3' with  adouple  rows  of  hammur-   shaped   hooks   (about
PTS7S35R1: 5'-GGACGAAGAATGGAGTTGAAGGT-3' (300- 350) each measuring 0.014 –0.017mm.in length. 25-30

PCR product was visualized using 1.5% agarose gel

documentation system then analyzed by Gel Docu

nd

96°C and 25 Cycles (10s at 96°C, 5s at 50 at °C, 4 min at
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testes, each is rounded in shape and is 0.01mm in
diameter, they are arranged laterally in semicircle and
behind the female genitalia, the vas deference is densely
coiled and passes between the excretory canals prior to
entering the cirrus pouch. A vesicula seminalis internal is
present; oval to flask shaped cirrus pouch measuring
0.03x.0.02mm lies a little before the middle of the
proglottides, the ovary is 0.04x0.07mm, multi-lobed and
median in position ;the compact pear- shaped vitelline
gland 0.03x0.01mm are situated behind the ovary; vagina.
0.  13 - 0. 15mm. in length runs posteriorly to vas
difference  passes between the excretory canals and
opens into the genital atrium behind the opening of the
cirrus ; the distal portion of the vagina is pear in shaped
with relatively small muscle fibers ; genital pores are
unilateral situated a little before the middle of the
proglottides.

Our description was similar to R.(R.) vinagoi
(Ortlepp,1938) and distinct to description of Ahmed [17]
to R.(R.) vinagoi in domestic and wild pigeons from Fig. 1: PCR products using 18S ribosomal RNA primer M:
Egypt. It was considered as the most predominant species 100bp DNA ladder, (1: Domestic worm sample,2
comprising up to 80% of the cestode species present in a Willd worm sample)
domestic and wild pigeons,that are morphologically
closely similar.

In the present study we observed  that  R.(R.)
vinagoi worms were more luminal, occupying more
posterior sections of intestine specially in wild pigeons.
This observation was  supported  by  the  color of
strobila. The strobila of mucosal dwelling worms was
similar to the colour of the intestinal mucosa and mucous.
As morphological variation is either limited or the
homology of morphological features remains unclear in
tapeworms of the genus Raillietina, so, molecular
characterization supplements and validates unambiguous
identification at species level is needed [2]. 

In 1938,Ortelepp described R.(R.) vinagoi worms in
Vinagoi delalandei from South Africa, then Ahmed,[17]
described R.(R.) vinagoi in domestic and wild pigeons
from Egypt as new host record and new locality for R.(R.)
vinagoi,(Ortelepp 1938 ) and to date no further record to
this species has been reported. 

Polymerase chain reaction (PCR) -based molecular
techniques, such as random amplified polymorphic DNA
(RAPD), have been used for differential diagnosis of Fig. 2: Show the relative distance and concentrations of
species and strains and to gain knowledge of the genetic the bands
diversity in parasite populations [18-23]. 

Molecular Analysis: Parasitic genomic DNA was universal primers and the analysis of RAPD profiles
extracted from R. (R.) spp. recovered from two different represented the PCR products of a single band with 950bp
hosts,C.  livia   livia   and   C.  livia  domestic.  The  PCR- with flanking regions of 5.8S as shown in (Fig. 1).

amplified products were successfully obtained using the
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Fig. 3: Nucleotide alignment of a 938 bp fragment from 16S rRNA gene of the published Raillietina. Spp. Dots denote
homology with Raillietina beveridgei

Fig. 4: Phylogenetic tree of 16S rRNA sequence of Raillietina sp.

Table 1: List of taxa included in the dataset with host, locality, maximum identity percentage with the present species and GenBank accession number

Species Country Gene bank accession no. Order Family Annotated ITS2 region bp

Raillietina echinobothridaa India JN797628 Cyclophyllidea: Davaineidae 446
Raillietina dromaius Australia AY382320.1 Cyclophyllidea: Davaineidae 830
Raillietina chiltoni Australia AY382319.1 Cyclophyllidea: Davaineidae 781
Raillietina beveridgei Australia Egypt AY382318.1 Cyclophyllidea: Davaineidae 938
Raillietina australis Australia AY382317.1 Cyclophyllidea: Davaineidae 841
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negative results while the nucleotide sequences of REFERENCES
Raillietina spp. collected from wild pigeons were
analyzed using Basic Local Alignment Search Tools 1. Jones, M.K. and I. Beveridge, 2001. Echinobothrium
(BLAST, NCBI) for similarity search and accession chisholmae n. sp. (Cestoda, Diphyllidea) from the
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