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ABSTRACT

The aims of this study to validate a specific primer to confirmatory identification of three
Raillietina species in naturally infected feral pigeons (Columba livia). Initially intestinal
examinations were conducted on 55 birds, revealing the presence of Davaineidae through
morphological identification. The primers previously designed targeting ITS2 region. The results
showed that 35 (63.6%) of the examined birds were infected with cestoda. Molecularly, DNA was
extracted from 60 cestode samples. The primers successfully amplified specific species without
cross-amplifying of other parasites or host DNA. The polymerase chain reaction (PCR) product
were approximately 473, 352, and 397 bp, respectively. Subsequent Sanger sequencing revealed the
molecular identification of R. echinobothrida, R. tetragona, and R. cesticillus. The primers usefully
can be used for detecting cysticercoids for all parasite stages in pigeons and other poultry for
epidemiological surveys, as well as for the management and control of infection.
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INTRODUCTION emaciation, weakness, and lowered
The internal transcribed spacer 2 (ITS2) production). The clinical manifestations and
region, is an important molecular marker signs such as the epithelial cell inflammation
widely utilized in evolutionary studies to may lead to digestive tract obstruction (Begum
assess sequence variability at the species level. et al., 2019). While, cysticercoids (larval
(Moorhouse-Gann et al., 2018 ; Al-saadi et al., stage) reside in various intermediate
2016). In Irag, pigeons are considered as a invertebrate hosts, such as ants, beetles, small
reservoir for many parasites including mini-wasps, or termites (Siddiqui et al 2023).
helminths. Birds can become infected and DNA sequencing analysis in combination with
transmit infections by vectorized parasites morphological characterization are the most
through their ability to travel long distances effective and recommended methods for the
(Alanad and Farhood, 2023: AL-lahaibi et al., identification and speciation of parasitic
2021; Issa et al., 2021; Fadhel and Azawi, helminths (Bogach, 2021). However, there are
2020). Also, the food nature of pigeons (seed, some variations of morphology between
slugs, earthworm and insects) helps parasites related Raillietina spp. It is difficult to
to obtain infection. In Davaineidae family, discriminate between these parasites based on
three species of Raillietina, including R. morphology only. Numerous DNA bases
echinobothrida,R. tetragona, and Raillietina technologies are utilized for the classification,
cesticillus are globally distributed in poultry identification, and taxonomy of parasitic
and have been documented in both chickens organisms (Nematoda, Cestoda, and Protozoa)
and ducks (Al-Moussawi et al., 2018; with similar morphological characteristics.
Mohammad and  Al-Moussawi, 2013). Polymerase chain reaction (Conventional
Raillietina spp. are found in the small PCR) is commonly used to amplify conserved

intestinal tract of the definitive host (Canids) rDNA fragments, such as the ITS1-ITS2
and causes severe illness (impaired growth,
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region, due to their high variation rates
(Alhaboubi et al., 2021; Butboonchoo, 2016).
MATERIALS AND METHODS

The host and parasite collection: Fifty-five
feral pigeons (Columba livia, Gmein,1789),
were obtained from the birds market from
different regions in the south part of Baghdad,
Irag, during 2023. The pigeon’s body weight
averaged ~220 gm. The 50 birds were
euthanized under the animal ethics rule and
regulation of the scientific committee in the
college of veterinary medicine/Baghdad, with
no. P.G: 219 in 30/01/2025. The birds'
digestive tracts were examined with the
separation of intestine from the esophagus and
vent. The intestine was then opened
longitudinally to search for Raillietina spp.
and other closely related species. Live
tapeworms and their segments were collected
with normal saline and transmitted to the
parasitology laboratory, Department of
Parasitology, College of Veterinary Medicine,
University of Baghdad. The parasites undergo
washing process several times with
phosphate buffer saline (PBS) and preserved in
70% ethanol for further study .

Molecular study DNA extraction: A total of
60 tapeworm samples that collected were
previously preserved in 70% ethanol and after
primarily identification as cestodes worm,
were subjected to genomic DNA extraction
using EasyPure® Genomic DNA tissue Kit,
manufacturing by Trans-Gen Biotech, China.
The obtained genomic DNA was measured by

Nano-Drop.
USA) for
purity .
DNA Amplification: A conventional PCR
was applied for DNA amplification targeting
(ITS2) region of Raillietina. Firstly, all
extracted DNA (60 samples) underwent the 1st
amplification reaction using a specific set of
primers for R. echinobothrida. three species of
the local Raillietina genus through applying a
specific primer of the ITS2 region. Table 1.
The 2nd reaction included the negative
samples from the 1st reaction using a set of
primers specific for R. tetraona . Finally, the
negative DNA samples from the previous
reactions were subjected to the 3rd
amplification using a primer set for R.
cesticills (Panich and Chontananarth 2021).
The PCR reaction components included the
use of GoTag® Green Master Mix 2x
(Promega/USA) and the other components. A
typical PCR reaction is prepared ( 25ul) as
total volume. This includes (12.5ul) of Master
Mix, (1.5ul) of DNA template, 1 pl each of
ITS2 forward Primer (at 10 pmol/uL) and
ITS2 Reverse Primer (at 10 pmol/ul), and
finally, 9 pl of PCR water to bring the reaction
to the desired final volume. The PCR protocol
starts by an initial denaturation phase at (94°C)
for 3 minutes, for 1 cycle. Followed by 35
cycles of three steps: denaturation at (94 °C)
for 45 seconds, annealing at (58°C) for 30
seconds, and final extension (72°C ) for one
minute.

(Thermo-Scientific; California,
determining concentration and

Table 1. Three sets of primers used for Raillietina spp

Species primer’s sequence Amplicon size

R. echinobothrida EchiF 5-TTCTTCACCCTCTTAGCCCTTCTA-3’ ~ 473(bp)
EchinR: 5-TCCCACCAAACTCCTGCTG-3'

R. tetragona TetrF:  5-CGT TGT GTG TTG TGT GTG TA-3’ ~352(bp)
TetrR: 5’-ACCCACAGT ACC CAC AG-3'

R. cesticills CesF:  5-GGATTAACTGTCTATGGCTGG TT-3 ~397(bp)
'CesR:  5°-CTC ACG CAC ACA CAT CG-3’

The protocol concludes with a final extension
at (72°C) 1 cycle. Gel-electrophoresis run with
(1.5%) agarose concentration for, yielding a
fragment approximately length with a reaction
profile (70 volts and 65 amps for 1 hour). The
results were visualized under UV light.
(Thermo Fisher Scientific, Global
biotechnology, USA).

Sequencing analysis: Positive PCR products
were sent for performing Sanger sequencing to
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parasites  speciation  confirmation.  The
obtained DNA sequence analysis was
performed by the Basic Local Alignment
Search Tool (BLAST). The phylogenetic tree
was constructed by the software program
MEGA. 11. (Tamura et al., 2021).

Statistical analysis: SAS analysis was used to
affect differences in the research. Chi-square
test was used to significantly compare throw
percentages .
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RESULTS AND DISCUSSION

Sixty adult tapeworms were acquired from the
35 infected birds with (63.6%) infection rate
which all subjected to DNA extraction and
conventional PCR. Three different species
groups were targeted using three amplification
reactions. The PCR analysis revealed the

following prevalence rates: R. echinobothrida
8.33% (5/60), with a DNA fragment of
approximately ~473 bp; R. tetragona 10.90%
(8/55) with a length of approximately ~352 bp;
Finally, R. cesticillus 4.25% (2/47) of DNA
fragment 0f~397 bp. Table 2.

Table 2. The PCR results of three amplification reactions for different species

No. of sample R. echinobothrida R. tetragona R. cesticillus
60 adults (5/60) 8.33% (8/55)10.90% (2/47) 4.25%
P-Value: 0.368

Gelelectrophoresis profiles for these are
presented in Figures 1, 2, and 3. The chi-
square test indicates no statistically differences
in the prevalence rates (p > 0.05), The
sequences obtained from all three PCR

products were registered within the GenBank
database. The accession numbers assigned
were R.echinobothrida (0Q947167.1);
R.tetragona (OQ947168 1); and R.esticillus

Figure 1. Gel electrophoresis (1.5%) was performed for R. echinobothrida esticillus, yielding a
fragment approximately ~ 473 bp in length. M: DNA marker 100 bp. The reaction at 70 volts for 1

.. *-Jﬁhp

Figure 2. Gel electrophoresis (1.5%) was performed for R. tetragona, yielding a fragment
approximately ~352 bp in length. M: DNA marker 100 bp. The reaction at 70 volts for 1 hour


https://doi.org/10.36103/wh9yhk08

Iraqgi Journal of Agricultural Sciences —2026:57(9):2562-2571
P-ISSN: 0075- 0530 /E-ISSN: 2410-0862
DOI: https://doi.org/10.36103/wh9yhk08

1RAQ! JOURNAL OF AGRICULTURAL SCIENCES

Figure 3. Gelelectrophoresis with (1.5%) was performed for R. cesticillus, yielding a fragment
approximately 397 bp in length. M: DNA marker 100 bp. The reaction at 70 volts for 1 hour

Fadhel and Azawi, 2020, in earlier Iragi study
successfully amplified the 18S rDNA gene of
Rallietina for the molecular conformation
without sequence analysis, depending only on
the expected band size seen on the gel
electrophoresis profile.

Phylogenetic tree: In this study, we
unfortunately only obtained partial ITS region
sequences for three isolates: Rallietina

echinobothrida, Raillietina tetragona, and
Raillietina  cesticillus.  The  remaining
sequences were unsuitable for inclusion in the

sequencing defects. The phylogenetic analysis,
by using the unweighted pair group method
with arithmetic mean method (UPGMA)
produced three phylogenetic trees exhibiting
highly similar topologies. Figures 4,5,6. The
homology with other GenBank isolates
showed varying levels of identity, ranging
from low homology (70%) with an isolate
from India to high (99%) with an isolate from
Thailand. The final dataset for the inquiry
species comprised 194, 298, and 319 positions,
respectively, as detailed in Table 3.

analysis, likely due to PCR artifacts or
Table 3. The ITS2 region sequences data found in NCBI/GenBank correspondent to Raillietina spp
No Access. o Country Source Identity
1 ID: MN902341.1  Thailand  Raillietina echinobothrida 99%
2 ID: MN902343.1  Thailand  Raillietina echinobothrida 99%
3 ID: MF426021.1 Egypt Raillietina echinobothrida 71%
4. ID: JN797628.1 India Raillietina echinobothrida 70%
5. ID: MN121084.1 India Raillietina echinobothrida 70%
6 ID: MN902346.1  Thailand Raillietina tetragona 99%
7 ID: MN902345.1  Thailand Raillietina tetragona 99%
8 ID: MN902344.1  Thailand Raillietina tetragona 99%
9. ID: MH421996.1 China Raillietina tetragona 99%
10. ID: MH421995.1 China Raillietina tetragona 99%
11. ID:LC706474.1 Bangladesh Raillietina tetragona 99%
12. ID: MW291975.1 China Raillietina tetragona 99%
13. ID: OM101136.1 India Raillietina tetragona 99%
14. ID: KP893422.1 Germany Raillietina cesticillus 99%
15. ID: MW291981.1 China Raillietina cesticillus 99%
16. 1D: MW291960.1 China Raillietina cesticillus 98%
17. 1D: MW291982.1 China Raillietina cesticillus 98%
18. ID: MN902347.1  Thailand Raillietina cesticillus 93%
19. ID: MZ427929.1 Thailand Raillietina cesticillus 86%
20. 1D:0L825001.1 India Raillietina cesticillus 86%
21. 1D: OM112301.1 India Raillietina cesticillus 85%
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The evolutionary history using the siting of the
UPGMA (unweighted pair group method with
arithmetic mean method). The phylogenetic
tree drawn to scale including the branch length
=559.62126850 in units, presenting the
evolutionary  distances.  Six  nucleotide
sequences were involved in the analysis. The
three-codon position were included plus the
non-coding without gaps setting result in total
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of 194 location in the sequence. Rallietina
echinobothrida phylogenetic tree in Figure 4,
shows two main clades, and the first one
contained the study isolate (Iraq) with isolates
from Thailand. The second clade includes
isolates from Egypt and India. The
evolutionary analyses show a different range
of similarity with Thailand, Egypt and India.
Table 4.

610(11947167.1 Raillietina echinobothrida:IRAQ

1 MN902341.1:Raillietina echinobothrida: Thailand
2 MN902343.1:Raillietina echinobothrida:Thailand
3 MF426021.1:Raillietina echinobothrida:Egypt
6106]N797628 1:Raillietina echinobothrida:India

|5 MN121084.1:Raillietina echinobothrida:India

Figure 4. Phylogenies based on the partial sequences of the ITS2 region for one Rallietina
echobothrida. Accession numbers with yellow triangle based on ~473 bp with the GenBank
corresponding available sequences
Table 4. Evolutionary relationships of taxa

1. 0Q$47167.1 Railietina echinobothrida:IRAQ

4. 3MF426021. 1:Raillietina echinobothrida:Egypt
5. 4 IN797628. 1:Railietina echinobothrida:India
6. 5 MN121084. 1:Railietina echinobothrida:India

2. 1 MNS02341. 1:Raillietina echinobothrida: Thailand
3. 2MNS02343. 1:Raillietina echinobothrida: Thailand

1 2 3 4 5
0.005
0.016 0.011

424.243 424.243 424.243

401.857 401.857 401.857 300,586

401.857 401.857 401.857 300.586 0.000

The evolutionary history using the setting of
the UPGMA. The phylogenetic tree drawn to
scale including the branch length =
0.01778525 in units, presenting the
evolutionary distances which computed using
the setting of Maximum composite likelihood
method. Nine of the nucleotide sequences
were included in the analysis. A result of total
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of 298 positions. The Raillietina tetragona
phylogenetic tree in Figure 5, shows one main
clade branched 98.66% with the Iraqi isolate,
and the clade contained isolates from China,
Thailand and Bangladesh. The evolutionary
analyses show the range of similarity with
Thailand, China, Bangladesh and India. Table
5.
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7 MW291975.1:Raillietina tetragona:China
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5 MH421995_1:Raillietina tetragona:China
0.04000

cz)tocr)VIH421996, 1:Raillietina tetragona:China

0.00338  0.0d

3 MN902344 _1:Raillietina tetragona:Thailand
0.040o00

02()(!)\/IN902345,1:F{aillietina tetragona:Thailand

0.00383 0.04

1 MN902346.1:Raillietina tetragona:Thailand
0.00000

8 OM101136.1:Raillietina tetragona:India
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0.00720
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Figure 5. Phylogenies based on the partial sequences of the ITS2 region for one Raillietina
tetragona . Accession numbers with red triangle based on ~352bp with the GenBank available
corresponding sequences
Table 5. Raillietina tetragona evolutionary relationships of taxa

1 2 3 - 5 6 7 8

1. 0Q947168. 1 Raillietina tetragona:IRAQ

2. 1 MNS02346. 1:Railietina tetragona:Thailand 0.014

3. 2 MN902345. 1:Railietina tetragona:Thaland ~ 0.014  0.000

4. 3MN902344. I:Raillietina tetragona:Thaland ~ 0.014 0.000 0.000

5. 4 MH421996. 1:Raillietina tetragona:China 0.014 0.000 0.000 0.000

6. 5 MH421995. 1:Railietina tetragona:China 0.014 0.000 0.000 0.000 0.000

7. 6 LC706474. 1:Railietina tetragona:Bangladesh 0.014 0.000 0.000 0.000 0.000 0.000

8. 7MW291975. 1:Raillietina tetragona:China 0.014 0.000 0.000 0.000 0.000 0.000 0.000

9. 8 OM101136. L:Raillietina tetragona:India 0.020 0.007 0.007 0.007 0.007 0.007 0.007 0.007
The phylogenetic tree of R. cesticillus in isolate from Germany, showing 99.7%
Figure 6 consists of three main clades. The similarity. The third clade contains isolates
first clade includes two isolates from China from China and Thailand. Evolutionary
and one from India. The second clade analyses reveal a high similarity among
comprises the Iraqi isolate, grouped with an isolates from Germany, China, India. Table 6.

'll 0OL825001.1:Raillietina cesticillus:India

7
O-CE‘; 8 OM112301.1:Raillietina cesticillus:India
D.04871

4 MW291982.1:Raillietina cesticillus:China
0.07777

HERaa 0Q947169.1 Raillietina cesticillus-IRAQ
0.00473

0.27468 1 KP893422 1:Raillietina cesticillus:Germany
0.00473

6 MZ427929.1:Raillietina cesticillus:Thailand

0.F6028

7658I\/'l\1902347.1:|»'~Zai|lietina cesticillus:Thailand

0.20165

0.55178
0.03 020cl)\/1VV291981A1:RaiIlietina cesticillus:China

0.02488 MW291960.1-Raillietina cesticillus:China
0.00000

0.:6 D.:S III:.4 D:.3 0:2 EI.:1 D.:D
Figure 1. Phylogenies based on the partial sequences of the ITS2 region for one Raillietina
cesticullus. Accession numbers with blue triangle based on~ 397bp with the GenBank available
corresponding sequences
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Table 6. Raillietina cesticullus evolutionary relationships of taxa

1
. 0Q947169. 1 Raillietina cesticllus:IRAQ
. 1KP893422. 1:Raillietina cesticillus:Germany
. 2MW291981. 1:Raillietina cestidllus:China
. 3MW291960. 1:Raillietina cesticllus:China
. 4MW291982. 1:Raillietina cesticillus:China
. 5 MNS02347. 1:Raillietina cesticllus:Thailand
. 6 MZ427929. 1:Raillietina cesticillus: Thailand
. 70L825001. 1:Raillietina cesticllus:India
. 8 OM112301. 1:Raillietina cesticillus:India

0.009
1.318
1.318
0.376
1.102
0.843
0.653
0.660

2

1.320
1.320
0.366
1.104
0.845
0.638
0.661

3 4 5 6 7

0.000
1.521
0.055
0.127
1.190
1.336

1.521
0.055
0.127
1.190
1.336

1.415
1,218
0.150
0.161

0.108
1.158
1.275

1.027
1.127 0.097

Panich

and Chontananarth, (2021) has
successfully developed species -specific
primers for the identification of the Raillietina
echinobotrida R. tetragona, and R. cesticillus
in the poultry. These primers offer a high-
performance diagnostic tool, with the potential
to detect the gene in parasite's various stages,
including adult forms, eggs in the
environment, and cysticercoids in intermediate
hosts. In Iraq, the molecular investigation of
veterinary studies shortening time required for
diagnosis, improving ~ accuracy  over
morphological methods (Abid and Karawan,
2026; Saleh et al., 2025). While studies have
investigated endoparasite including Raillietina
spp., in both domestic and wild birds, these
investigations have primarily relied on
morphological characteristics and prevalence
assessment (Chaudhury, 2022; Chontananarth,
2022; Butboonchoo et al., 2016). However,
depending upon morphology resulting in an
inaccurate identification due to shared close
morphological characterization of cestode like
SEM (Al-Sudani and Al-Amery, 2024). Resent
molecular tool, has been used as an alternative
or confirmative to the traditional diagnostic
methods, and has started to be more reliable,
inexpensive, accurate, and sensitive than those
of morphology-based methods (Ashfiyah et
al., 2022; Al quraishy, et al., 2019). Cestoda
in general identified by several molecular
procedures, including the RT-PCR. (Chen and
Li., 2014), random amplified polymorphic
DNA polymerase chain reaction (RAPD-
PCR), phylogenetic analysis and different
annealing temperatures and nonamplified
polymorphic. (Elsayed et al., 2025; Safi-Eldin
et al.,, 2019). A new analytical method called
duplex loop-mediated isothermal amplification
(d LAMP) complemented with a lateral flow
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dipstick (LFD) was used. This method showed
a low analytical sensitivity of up to 5ng/uL for
real time tracing. In another study (Lamprou et
al., 2025; Panich et al., 2024), this method was
noted that the simultaneous detection of
Raillietina spp. and Ascaridia galli parasites in
chicken feces.

CONCLUSION

Sanger sequencing confirmed the molecular
identification of R. echinobothrida, R.
tetragona, and R. cesticillus. The primers
developed in the current can be effectively
used for the detection of cysticercoids and
other developmental stages of these parasites
in pigeons and other poultry. This molecular
approach may be useful for epidemiological
surveys and for improving the management
and control of these infections.
ACKNOWLEDGEMENT

The authors would like to acknowledge head
of the department of parasitology and its lab.
staff in the College of veterinary medicine /
Baghdad, for their assistance.

CONFLICT OF INTEREST

The authors declared on conflict

AUTHOR/S DECLARATION

We confirm that all Figures and Tables in the
manuscript are original to us. Additionally,
any Figures and images that do not belong to
us have been incorporated with the required
permissions for re-publication, which are
included with the manuscript.

AUTHOR’S CONTRIBUTION STATEMENT
M.T., AA., and A.R. sharing equally the
conception and design of the study. A.A. was
responsible for sample collection and
laboratory investigations, while A.R. was
responsible for data collection, statistical
analysis, and interpretation of the results.


https://doi.org/10.36103/wh9yhk08

Iragi Journal of Agricultural Sciences —2026:57(9):2562-2571
P-ISSN: 0075- 0530 /E-ISSN: 2410-0862
DOI: https://doi.org/10.36103/wh9yhk08

M.T., A.A., and A.R. contribute to manuscript
writing and revision.

REFERENCES

Abid, A., & Karawan, A. C. (2026). Molecular
detection of Raillietina echinobothrida in local
chickens from Al-Diwaniyah. Iraq. J. Anim.
Health Prod, 14(1), 327-332.
https://dx.doi.org/10.17582/journal.jahp/2026/
14.1.327.332

Al quraishy, S., Abdel-Gaber, R., Alajmi, R.,
Dkhil, M. A., Al Jawher, M., & Morsy, K.
(2019).  Morphological and  molecular
appraisal of cyclophyllidean cestoda parasite
Raillietina saudiae sp. nov. infecting the
domestic pigeon Columba livia domestica and
its role as a bio-indicator for environmental
quality. Parasitology international, 71, 59-72.
https://doi.org/10.1016/j.parint.2019.03.002
Alanad, A. I. & A. T. Farhood. (2023).
Molecular detection of cestoda in black
francolin  (Francolinus  francolinus)  of
Babylon Province, Iraq. Iragi J. Vet
Sci.,37(2),419-423.
https://doi.org/10.20473/jops.v6i1.34102
Alenyorege, B., A. Alexander, A. Kosono &
S. Addy. (2011). Termites as intermediate
hosts for poultry worms. J Vet Adv, 1, 16-23.
http://dx.doi.org/10.17582/journal.aavs/2020/8
.11.1180.1183

Alhaboubi, A. R., A. I. Fadhil & S. R. Feidhel.
(2021). Prevalence and molecular
identification of Nematodirus helvetianus in
camels in Irag. Vet. World, 14(5),1299-1302.
https://doi.org/10.14202/vetworld.2021.1299-

the cestode Raillietina echinobothrida and
intestinal ~ microorganisms. J.  Entomol.
Zool.Stud.,6(1),934-937.
https://www.academia.edu/95047866
Al-saadi, A. A.,, W. H. Abdul-Hadi & A. H.
Abdullah. (2016). Histopathological study of
infection with parasitic intestinal helminthes
on Passer domesticus in Tikrit City, Irag. Ibn
Al-Haitham J. Pure Appl. Sci.,, 29(1).
https://www.nature.com/articles/s41598-018-
26648-2.pdf

Al-Sudani, Gh. D. & A.M.A. Al-Amery.
(2024). Morphometric and Scanning Electron
Microscope-Based identification of Taenia
Hydatigena parasites in stray dogs. Iraqgi J.
Agric Sci., 55(2), 691-695.
https://doi.org/10.36103/p3w7aq10

Ashfiyah, M. A., S. Koesdarto, H., Eliyani &
E. K. Sabdoningrum. (2022). Prevalence of
digestive  endoparasites  (Helminth  and
Protozoa) in pigeon domestic (Columba livia)
male and female in Tuban. J. Parasite Sci.,
6(1),13-18.
https://doi.org/10.20473/jops.v6i1.34102
Begum, A., M. Mukutmoni & F. Akter.
(2019). Parasite diversity in mallard: A cross-
sectional study on Anas platyrhynchos from
Munshiganj, Dhaka. Bangladesh J. Zool., 47,
121-128.
https://doi.org/10.3329/bjz.v47i1.42027
Bogach, M. (2021). Parasites of domestic and
wild pigeons in the south of Ukraine.
Biosystems Diversity, 29(2), 135-139.
https://www.ceeol.com/search/article-

1302

Al-lahaibi, B. Y., M. H. Hasan & A. F. Altaee.
(2021). Incidence of internal parasites of the
slaughtered local breeds of ducks and geese.
Iragi J. Vet. Sci.,35(1),39-44.
http://dx.doi.org/10.33899/ijvs.2020.126242.1
272

Al-Marsomy, W. A. & H. S. Al-Hamadaani.
(2016). Association of cestoda Raillietina
echinobothrida in rock pigeon (Columba livia)
from Baghdad city of Irag. Baghdad Sci. J.,
13(3),0463-0468.
http://dx.doi.org/10.21123/bsj.2016.13.3.0463

detail?id=977803

Butboonchoo, P., C. Wongsawad, A.
Rojanapaibul & J. Y. Chai. (2016).
Morphology and molecular phylogeny of
Raillietina spp. (Cestoda: Cyclophyllidea:
Davaineidae) from domestic chickens in
Thailand. Korean J.Parasitol.,54,777..
https://doi.org/10.3347/kjp.2016.54.6.777
Chaudhury, A. (2022). Raillietina Infection.
In Textbook of Parasitic Zoonoses (pp. 401-
406). Singapore: Springer Nature Singapore.
https://link.springer.com/chapter/10.1007/978-
981-16-7204-0 38

Al-Moussawi, A. A, W. A. Al-Marsomy &
M.M. Saeed. (2018). Infection of local chicken
Gallus gallus domesticus Linnaeus, 1758 with

2569

Chen, L., & H. Li. (2014). Biochemical and
molecular characterization of the tegument
protein RT10 from Raillietina tetragona.


https://doi.org/10.36103/wh9yhk08
https://dx.doi.org/10.17582/journal.jahp/2026/14.1.327.332
https://dx.doi.org/10.17582/journal.jahp/2026/14.1.327.332
https://doi.org/10.1016/j.parint.2019.03.002
https://doi.org/10.20473/jops.v6i1.34102
http://dx.doi.org/10.17582/journal.aavs/2020/8.11.1180.1183
http://dx.doi.org/10.17582/journal.aavs/2020/8.11.1180.1183
https://doi.org/10.14202/vetworld.2021.1299-1302
https://doi.org/10.14202/vetworld.2021.1299-1302
http://dx.doi.org/10.33899/ijvs.2020.126242.1272
http://dx.doi.org/10.33899/ijvs.2020.126242.1272
http://dx.doi.org/10.21123/bsj.2016.13.3.0463
https://www.academia.edu/95047866
https://www.nature.com/articles/s41598-018-26648-2.pdf
https://www.nature.com/articles/s41598-018-26648-2.pdf
https://doi.org/10.36103/p3w7aq10
https://doi.org/10.20473/jops.v6i1.34102
https://doi.org/10.3329/bjz.v47i1.42027
https://www.ceeol.com/search/article-detail?id=977803
https://www.ceeol.com/search/article-detail?id=977803
https://doi.org/10.3347/kjp.2016.54.6.777
https://link.springer.com/chapter/10.1007/978-981-16-7204-0_38
https://link.springer.com/chapter/10.1007/978-981-16-7204-0_38

Iragi Journal of Agricultural Sciences —2026:57(9):2562-2571
P-ISSN: 0075- 0530 /E-ISSN: 2410-0862
DOI: https://doi.org/10.36103/wh9yhk08

Parasitol. Res., 113, 1239-1245.
https://doi.org/10.1007/s00436-014-3763-6
Fadhel, A. & AK. Azawi. (2020).
Gastrointestinal helminths and molecular
identification of Raillietina species in pigeons
(Columba livia domestica). OnlineJ. Vet. Res.,
24(1),54-59.
http://onljvetres.com/pigeoniragabs2020.htm
Issa, A.R., W. M. Mero, D. L. Hasan & M. A.
Hameed. (2021). The Prevalence of Parasites
in the Domestic Pigeons (Columba livia
domestica) in Zakho City, Kurdistan-Irag.
Baghdad Sci. J., 18(2), 0210-0216.
https://doi.org/10.21123/bsj.2021.18.2.0210
Lamprou, E., P. M. Kalligosfyri & D.P.
Kalogianni.( 2025). Beyond Traditional
Lateral Flow Assays: Enhancing Performance
Through Multianalytical Strategies.
Biosensors, 15(2),68.
https://doi.org/10.3390/bi0s15020068
Mohammad, M. K. & A. A. Al-Moussawi.
(2013). Raillietina echinobothrida (Megnin,
1881) (Cestoda: Cyclophyllidea) from the
house sparrow Passer domesticus biblicus
Hartret, 1881 collected in Baghdad city,
central Iraq. Bull. Irag Nat. Hist. Mus.,
12(3),3136.
https://www.iasj.net/iasj/download/300fc288f0
5bd64a

Moorhouse-Gann, R. J., J. C. Dunn, N. De
Vere, M. Goder, N. Cole, H. Hipperson &
M.T.P. Gilbert. (2018). New universal 1TS2
primers for high-resolution herbivory analyses
using DNA metabarcoding in both tropical and
temperate zones. Sci. Rep., 8(1),8542.
https://doi.org/10.1038/s41598-018-26648-2
Panich, W. & T. Chontananarth. (2021).
Molecular detection of three intestinal cestode
species  (Raillietina  echinobothrida, R.
tetragona, R. cesticillus) from poultry in
Thailand. Avian Pathol., 50(4), 321-326.
https://doi.org/10.1080/03079457.2021.19269

Panich, W., S. Nak-On & T. Chontananarth.
(2022).  High-performance triplex PCR
detection of three tapeworm species belonging
to the genus Raillietina in infected poultry.
Acta Trop., 232, 106516.
https://doi.org/10.1016/j.actatropica.2022.1065
16

Panich, W., Tejangkura, T. & T.
Chontananarth  (2024). Assay for the
simultaneous detection of Raillietina spp.(R.
echinobothrida, R. tetragona, and R.
cesticillus) and Ascaridia galli infection in
chickens  using  duplex  loop-mediated
isothermal amplification integrated with a
lateral flow dipstick assay. Vet. Parasitol., 328,
110174.
https://doi.org/10.1016/j.vetpar.2024.110174
Safi-Eldin, M., H. Taha & A. Ashour. (2019).
Description of cestodes infecting domesticated
pigeon (Columba livia domestica) in Egypt
with special reference to the molecular
characterization of Raillietina spp. J. Egypt.
Soc. Parasitol., 49(3), 493-504.
https://doi.org/10.21608/jesp.2019.68050
Saleh, S., Elseadawy, R., Elmorsy, M. A,
Essam, A., Abbas, I., & EI-Alfy, E. S. (2025).
Intestinal parasites of domestic pigeons
(Columba livia Domestica) in Egypt: update
on the prevalence and species diversity. J.
Parasit. Dis. 49(1), 130-141.
https://doi.org/10.1007/s12639-024-01728-5
Siddiqui, T. R., Hoque, M. R., Roy, B. C,,
Alam, M. Z., Khatun, M. S., & Dey, A. R.
(2023). Morphological and phylogenetic
analysis of Raillietina spp. in indigenous
chickens (Gallus gallus domesticus) in
Bangladesh. Saudi J. Bio.Sci. 30(10), 103784.
Tamura, K., Stecher, G., & Kumar, S. (2021).
MEGA11: Molecular evolutionary genetics
analysis version 11. Mol. Biol. Evol., 38(7),
3022-3027.
https://doi.org/10.1093/molbev/msab120

20

2570


https://doi.org/10.36103/wh9yhk08
https://doi.org/10.1007/s00436-014-3763-6
http://onljvetres.com/pigeoniraqabs2020.htm
https://doi.org/10.21123/bsj.2021.18.2.0210
https://doi.org/10.3390/bios15020068
https://www.iasj.net/iasj/download/300fc288f05bd64a
https://www.iasj.net/iasj/download/300fc288f05bd64a
https://doi.org/10.1038/s41598-018-26648-2
https://doi.org/10.1080/03079457.2021.1926920
https://doi.org/10.1080/03079457.2021.1926920
https://doi.org/10.1016/j.actatropica.2022.106516
https://doi.org/10.1016/j.actatropica.2022.106516
https://doi.org/10.1016/j.vetpar.2024.110174
https://doi.org/10.21608/jesp.2019.68050
https://doi.org/10.1007/s12639-024-01728-5
https://doi.org/10.1093/molbev/msab120

Iragi Journal of Agricultural Sciences —2026:57(9):2562-2571
P-ISSN: 0075- 0530 /E-ISSN: 2410-0862
DOI: https://doi.org/10.36103/wh9yhk08

o alaadl B saiidlal) cllbdhl [ TS ) guad aolial) Jalas
sl dimd Jgu )y sale o)l Glie pad el g Hll mllia ol desa
Gl —alaiy daals - (k) bl S cllalll ¢ 8

galdiad)

Raillietina spp o= Py Lﬁ}}ﬂ\ aeall Caclial JaV saaa. cilialy plasia) Allad (pe gaanll ) A pall sda i
55 J A5V @ sral) panill (5 yal 3 Judiciall 5 yaldl Jolis 44685 A (e Laads Ciliaal) (Ll Lis o 58) i gl) sleal)
Adhia o ol B GlL aanal &5, Lilall BISEN aey claall 5,k e Davaineidae ol oo eisll ) it
& ey | L dluas Lpaand o5 ) ) alall (30 (763.6) 35 of il cas g (1ITS2) 2ol 48 pasial) ) Juslal)
s oAl cllalal) aaa ) 60 A gl il maial e lady Glall cilee 381 Glaal) e 60 55 53 (meall palain
Oe R3S A aile Julis dlee Leli (il 4023 397 5352 5473 (M Juduiall 3 jald) Jelii £ CulS Caacadl)
ke 3a2aall il o) J gl Je ¢ R, cesticillus s R. tetragona s R. echinobothrida - 2 al) aassl)
s susdll Jal (e AV calsall s alaadl 8 G300 Jal el Adages gl) il sal) 8 Adall ciluasl) e CalSH ALy
LgindlSa g (5 sandl 5 )l0) 5 AL Sl
Lala il ¢ Adaddl laall ¢ Julutall 5 el Jels o3l al 1 Asalidal) cilalsl)

2571


https://doi.org/10.36103/wh9yhk08

