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Abstract. Contracaecum (Railliet and Henry, 1912) collected from fishes of Lake Tana, Ethiopia were 

characterized genetically using nuclear Internal Transcriber Spacer 1 (ITS1) and mitochondrial genome small 

ribosomal RNA (MtDNA rrnS). The results revealed the existence of two Contracaecum species, denoted as 

Contracaecum sp. 1 and Contracaecum sp. 2. Based on ITS1, Contracaecum sp. 1 showed a 99% similarity with 

Contracaecum sp. KX580603 collected from fishes of Lake Nasser (Egypt) and Contracaecum sp. KF990491 

obtained from a fish in Lake Turkana (Kenya). While, Contracaecum sp. 2 depicted a 98% similarity with 

Contracaecum sp. KY703768 obtained from piscivorous birds and Contracaecum sp. KX580607 collected from 

fish, both from Lake Nasser. rrnS of Contracaecum sp. 1 and Contracaecum sp. 2 showed a 91% and 89% 

similarity with Contracaecum multipapillatum EF014280 collected in Pelecanus crispus from Italy, respectively. 

Phylogenetic analysis clustered the two Contracaecum spp. with C. multipapillatum and C. overstreeti. Moreover, 

Contracaecum sp.1 formed monophyletic clade while Contracaecum sp. 2 formed a paraphyletic clade with C. 

multipapillatum correspondingly. Pairwise comparison showed the two Contracaecum species in the present 

study to have the lowest genetic divergence with C. multipapillatum, compared with other Contracaecum species 

documented in the GeneBank. Two distinct species of Contracaecum were reported in the present study. It was 

denoted as Contracaecum sp.1 and Contracaecum sp. 2. Contracaecum sp. 1 was identified as Contracaecum 

multipapillatum whereas; Contracaecum sp. 2 could be a sibling species of C. multipapillatum or a distinct species 

of Contracaecum. 

 

Keywords: Contracaecum; Genetic variability; Identification; Lake Tana. 

 

 

 



Sci Parasitol 22(1):1-12, February 2021 
ISSN 1582-1366 

ORIGINAL RESEARCH ARTICLE 

 

 

2 

Apariția și identificarea moleculară a larvelor de Contracaecum spp. în Labeobarbus intermedius și 

Clarias gariepinus din Lacul Tana, Etiopia 

 

Rezumat. Contracaecum (Railliet și Henry, 1912) colectaţi de la peștii din lacul Tana, Etiopia au fost caracterizați 

genetic folosind distanțierul intern transcriptor 1 nuclear (ITS1) și ARN ribozomal mic al genomului mitocondrial 

(MtDNA rrnS). Rezultatele au relevat existența a două specii de Contracaecum, denumite Contracaecum sp. 1 și 

Contracaecum sp. 2. Pe baza ITS1, Contracaecum sp. 1 a arătat o asemănare de 99% cu Contracaecum sp. KX580603 

colectat de la pești din lacul Nasser (Egipt) și Contracaecum sp. KF990491 obținut de la un pește din Lacul Turkana 

(Kenya). În timp ce Contracaecum sp. 2 a reprezentat o asemănare de 98% cu Contracaecum sp. KY703768 obținut 

de la păsări piscivore și Contracaecum sp. KX580607 colectat din pești, ambii din lacul Nasser. rrnS de 

Contracaecum sp. 1 și Contracaecum sp. 2 au prezentat o similaritate de 91% și 89% cu Contracaecum 

multipapillatum EF014280 colectat de la  Pelecanus crispus din Italia, respectiv. Analiza filogenetică a grupat cele 

două Contracaecum spp. cu C. multipapillatum și C. overstreeti. Mai mult, Contracaecum sp. 1 a format cladă 

monofiletică, în timp ce Contracaecum sp. 2 a format o cladă parafiletică cu C. multipapillatum, în mod 

corespunzător. Comparația în perechi a arătat că cele două specii de Contracaecum din prezentul studiu au cea mai 

mică divergență genetică cu C. multipapillatum, comparativ cu alte specii de Contracaecum documentate în 

GeneBank. Două specii distincte de Contracaecum au fost raportate în prezentul studiu. Au fost denumite 

Contracaecum sp. 1 și Contracaecum sp. 2. Contracaecum sp. 1 a fost identificat ca Contracaecum multipapillatum; 

Contracaecum sp. 2 ar putea fi o specie soră de C. multipapillatum sau o specie distinctă de Contracaecum. 
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Introduction 
 
Contracaecum (Railliet and Henry, 1912) is a 
widely distributed nematode found in brackish, 
fresh and marine waters. It has a complex life 
cycle, involving three hosts; copepod acts as first 
intermediate host, fish acts as the second 
intermediate host and piscivorous birds and 
marine mammals acts as their definitive host 
(Huizinga, 1967; Anderson, 2000). The larval 
stage three has been reported to infect a broad 
range of fish worldwide causing detrimental 
effects such as inflammation reactions and 
hemorrhages (Jabber et al., 2013; Zuo et al., 2017; 
Pekmezci and Yardimci, 2019). In Africa, it has 
been reported in various fish species and 
piscivorous birds (tables 1 and 2). Contracaecum 
sp. is of zoonotic significance, they may cause 
anisakidosis when humans ingest raw or 
undercooked infected fish (Im et al., 1995; 
Shamsi and Butcher, 2011; Shamsi et al., 2018). 

 
Morphological identification of Contracaecum 
has played a key role, moreover, the use of 
molecular analysis has contributed to its 
accurate identification to species level at any 
stage from egg to adult. Molecular analysis 
has in addition brought insight on genetic 
diversity between and within species 
(Orecchia et al., 1994; Zhu et al., 2000; 
D’Amelio et al., 2007; Mattiucci and Nascetti, 
2008; Younis et al., 2017). Based on 
allozyme, MtDNA and, internal transcribed 
spacer (ITS1 and ITS2) genetic 
heterogenicity has been reported to exist 
within the species. Contracaecum 
multipapillatum (Drasche, 1882) Lucker, 
1941 species were grouped into genotypes A, 
B, C, and D, based on the geographical 
distribution i.e. Europe, USA and, Australia, 
respectively (Mattiucci et al., 2006; Shamsi et 
al., 2008).  
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Table 1. List of Contracaecum spp. reported in fishes of Africa 
 

Locality 
Host Contracaecum spp.  

Reference 
Second intermediate host (fish) Larval stage 3 

Lake  Nasser, Egypt Oreochromis niloticus Linnaeus, 1758 Contracaecum sp. Younis et al.,  
2017             

Lake  Nasser, Egypt Sarotherodon galilaeus Linnaeus, 1758 Contracaecum sp. " 

Lake  Nasser, Egypt Lates niloticus Linnaeus , 1758 Contracaecum sp. " 

Lake  Nasser, Egypt Hydrocynus forskahili Cuvier, 1819 Contracaecum sp. " 

Lake Tana, Ethiopia Clarias gariepinus Burchell, 1822 Contracaecum sp. Yimer and Enyew,  
2003    

Lake Tana, Ethiopia Labeobarbus acutirostris Bini, 1940 Contracaecum sp. " 

Lake Tana, Ethiopia Labeobarbus tsanensis Nagelkerke & Sibbing, 1997 Contracaecum sp. " 

Lake Tana, Ethiopia Labeobarbus brevicephalus Nagelkerke & Sibbing, 1997  Contracaecum sp. " 

Lake Tana, Ethiopia Oreochromis niloticus  Contracaecum sp. " 

Lake Wamala,  
Uganda 

Oreochromis niloticus  Contracaecum sp. Kaddumukasa et al.,  
2006 

Lake Nasser, Egypt Labeobarbus bynni Forsskål, 1775  Contracaecum sp. Al-Bassel, 1990 

Lake Nasser, Egypt Synodontis schall Bloch & Schneider, 1801 Contracaecum sp. " 

Lake Nasser, Egypt Saratherodon galilaeus Contracaecum sp. " 

Lake Nasser, Egypt Mormyrus kannume Forsskål, 1775 Contracaecum sp. " 

Tierhoek stram,  
South Africa 

Sandelia capensis Cuvier, 1829 Contracaecum sp. Moravec et al.,  
2016 

Tierhoek stram,  
South Africa 

Cyprinus carpio Linnaeus, 1758 Contracaecum sp. " 

Tierhoek stram,  
South Africa 

Hydrocynus vittatus Castelnau, 1861 Contracaecum sp. " 

Tierhoek stram,  
South Africa 

Labeobarbus marequensis Smith, 1841 Contracaecum sp. " 

Tierhoek stram,  
South Africa 

Sandelia capensis Cuvier, 1829 Contracaecum sp. Moravec et al.,  
2016 

Tierhoek stram,  
South Africa 

 Clarias gariepinus Contracaecum sp. " 

Tierhoek stram,  
South Africa 

Coptodon rendalli Boulenger, 1897 Contracaecum sp. " 

Tierhoek stram,  
South Africa 

Micropterus salmoides Lacepède, 1802 Contracaecum sp. " 

Tierhoek stram,  
South Africa 

Oreochromis mossambicus Peter, 1852 Contracaecum sp. " 

Tierhoek stram,  
South Africa 

Marcusenius macrolepidotus Peter, 1852 Contracaecum sp. " 

Lake Chivero,  
Zimbabwe 

Clarias gariepinus Contracaecum sp. Barson, 2004 

Lake Naivasha,  
Kenya 

 Oreochromis leucostictus Trewavas, 1933 Contracaecum sp Aloo, 2002 

Lake Naivasha,  
Kenya 

Coptodon zillii Gervais, 1848 Contracaecum sp.   

Lake Naivasha,  
Kenya 

Micropterus salmoides Contracaecum sp.  Aloo, 2001 

Rietvlei Dam near  
Pretoria, South Africa 

Clarias gariepinus Contracaecum sp.  Barson and  
Avenant-Oldewage,  
2006 

Lake Turkana, Kenya Coptodon zillii,  
Hydrocynus forskahili 

Contracaecum sp. 1 Otachi et al., 2015 

" Reference same as the above. 
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Table 1. List of Contracaecum spp. reported in fishes of Africa (continuation) 
 

Locality 
Host Contracaecum spp.  

Reference 
Second intermediate host (fish) Larval stage 3 

Lake Turkana, Kenya Coptodon zillii Contracaecum sp. 2 " 

Mwanza Gulf,  
Lake Victoria, Tanzania 

Clarias gariepinus Contracaecum sp. Mwita, 2014 

Fishing ground of Lake  
Tana, Ethiopia 

Oreochromis niloticus  Contracaecum sp. Shigut and Arefainie,  
2004 

Lake Lugo, Ethiopia O. niloticus Contracaecum sp. Amare et al., 2014 

Lake Lugo, Ethiopia C. gariepinus Contracaecum sp. " 

" Reference same as the above. 
 
 

Table 2. List of Contracaecum spp. reported in piscivorous birds in Africa 
 

Locality 
Final host  
(piscivorous birds) 

Adult stage Reference 

Lake Chivero, Zimbabwe Phalacrocorax africanus Contracaecum rudolphii Barson and Marshall, 
2004 

Lake Chivero, Zimbabwe P. carbo C. rudolphii " 

Lake Chivero, Zimbabwe Anhinga melanogaster C. rudolphii " 

Lake Chivero, Zimbabwe Phalacrocorax africanus C. carlislei " 

Lake Chivero, Zimbabwe P. carbo C. carlislei " 

Lake Chivero, Zimbabwe Anhinga melanogaster C. microcephalum " 

Lake Chivero, Zimbabwe Anhinga melanogaster C. tricuspis " 

Lake Chivero, Zimbabwe Ardea cinerea Contracaecum sp.  " 

Piet Gouws Dam, Seshego Dam, 
Middle Letaba Dam (South Africa) 

Phalacrocorax carbo Contracaecum sp. Makgalong, 1996 

Seshego Dam, Middle Letaba Dam 
(South Africa) 

P. africanus Contracaecum sp. " 

Piet Gouws Dam, Seshego Dam, 
Middle Letaba Dam (South Africa) 

Anhinga melanogaster Contracaecum sp.  " 

"Reference same as the above 
 

 
The genetic divergence has also been observed 
in C. multipapillatum from a sympatric region 
(Younis et al., 2017), suggesting that addition 
research study on C. multipapillatum from 
other parts of the world including Africa and 
Asia, and on the L3 stage in marine and fresh 
waters fish is required. 
 
Despite there being various studies of 
Contracaecum in Africa majority are based on 
morphological description (Barson and 
Avenant-Oldewage, 2006; Shigut and Arefainie, 
2014) with few coupled molecular analysis 
(Otachi et al., 2015; Younis et al., 2017). 
Additionally, there is no molecular studies that 
have been carried out on Contracaecum species 
in Lake Tana, Ethiopia. Therefore, the aim of 
the current study was to characterize and 

provide the genetic structure of Contracaecum 
sp. from fishes of Lake Tana Ethiopia. 
 
Materials and method 
 
Sample collection 
 
Lake Tana is the largest freshwater lake in 
Ethiopia, located at 1830 m above the sea level. 
The lake is oligo-mesotrophic and shallow with 
a depth ranging between (0.4-0.9m) (Akoma et 
al., 2009). The lake has a poor fish fauna with 
four families; Cichlidae (Oreochromis niloticus 
tana – Seyoum and Kornfield, 1992), Clariidae 
(Clarias gariepinus Burchell, 1822), 
Nemacheilidae (Afronemacheilus abyssinicus – 
Boulenger, 1902) and Cyprinidae which is the 
most dominant family in the lake, with four 
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genus Barbus Cuvier and Cloquet, 1816, 
Labeorbarbus Rüppel, 1835, Garra (Hamilton, 
1822), and Varicorhinus Rüppel, 1835 
(Vijverberg et al., 2009). 
 
A total of 96 fish (86 Labeobarbus intermedius 
Rüppell, 1836 and 8 Clarias gariepinus) were 
purchased from fishermen while some were 
collected from the lake using gillnet and fyke net 
in July 2017.  Thirty-three third-larval (L3) of 
Contracaecum species were collected from the 
abdominal cavity of Labeobarbus intermedius 
Rüppell, 1836 and Clarias gariepinus. The 
parasites were washed in 0.6% physiological 
saline, fixed in 70% ethanol and stored at -20°C 
until analysed. The parasites were cleared in 
glycerine and morphologically identified under 
a light microscope and verified using nuclear 
genome Internal Transcriber Spacer 1 (ITS1) 
and mitochondrial genome small ribosomal 
RNA (rrnS). Morphometric measurements of the 
parasites provided are in mm, unless indicated 
otherwise. 
 
DNA isolation and molecular analysis 
 
Total Genomic DNA was isolated using 
QIAamp® DNA Mini Kit (Qiegen), under 
manufacturer’s instruction. ITS1 and mt DNA 
rrnS regions were amplified using the 
following reported set of primers; ITS1-region; 
forward primer SS1 5’ 
GTTTCCGTAGGTGAACCTGCG 3’ and reverse 
primer NC13R 5’ GCTGCGTTCTTCATCGAT 3’. 
rrnS region; forward primer MH3 

5’TTGTTCCAGA ATAATC-GGCTAGACTT 3’ and 
reverse primer MH4.5 5’ CTACTTTACT-
ACAACTTACTCC 3’. Polymerase chain reaction 
(PCR) was performed in 50 µl reaction mixture 
consisting of 25 µl PCR buffer (Mg2+ and 
dNTPs), 21 µl molecular grade water, 1 µl of 
each primer, 1 µl of the DNA template and 1 µl 
of the mighty Taq polymerase. Under the 
following conditions: Initial denaturation at 
98°C for 2 minutes followed by 35 cycles of 
98°C  for 10 seconds (denaturation), annealing 
at 50-60°C for 15 seconds, extension at 68°C  
for 45 seconds, incubation at 68°C for 10 
minutes and cooling at 4°C  for 10 minutes. The 
PCR products were sequenced bidirectionally 
at Sangon Company (Shanghai, China) using 
the primer walking strategy. Sequence 
obtained was edited in SeqMan NGen® Version 
7.1.0 DNASTAR. Madison, WI, and compared 
with a sequence in the GenBank using Basic 
Local Alignment Search Tool (BLAST) search. 
The present sequence was aligned using 
MUSCLE in MEGA7 under default parameters. 
Nucleotide divergence between Contracaecum 
was estimated by Kimura-2-Parameter (K2P) 
model with a gamma distribution β=5 in 
MEGA7. For phylogenetic analysis, ITS1 of the 
present study was aligned with the sequence of 
other Contracaecum obtained from the 
GeneBank (table 3), using MUSCLE in MEGA7, 
poorly aligned positions were removed using 
Gblock http://molevol.cmima.csic.es/ 
castresana/Gblocks_server.html) using the 
option of less stringent selection (Castresana, 
2000).  

 
 

Table 3. List of species used in the construction of phylogenetic tree 
 

Species GeneBank acc. No 

 Contracaecum multipapillatum (Drasche, 1882) Lucker, 1941 MH018546 

Contracaecum bioccai Mattucci, Paoletti, Olivero-Verbel, Arroy-Salgado & Garbin, 2008 JF424598 

Contracaecum overstreeti Mattucci, Paoletti, Solorzano & Nascetti, 2010 MG515224  

Contracaecum septentrionale Kreis, 1955 AJ634784 

Contracaecum chubutensis Garbin, Diaz, Cremonte & Navone, 2008 HQ389546  

Contracaecum ogmorhini Johnston & Mawson, 1941 AJ291470 

Contracaecum osculatum (Rudolphi, 1802) Byalis, 1920 AJ250414 

Anisakis simplex Rudolphi, 1809 AJ937671 
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Phylogenetic trees were inferred using 
Maximum Likelihood (ML) and Bayesian 
Inference (BI). ML analysis was generated on 
IQ-tree Web server with 1,000 bootstrap 
replicates of ultrafast likelihood, and based 
on Bayesian Information Criterion (BIC) 
under the model of substitution, 
GTR+F+I+G5, model of heterogeneity: I+G (5) 
(Invariable sites: 0.0940, Gamma shape alpha 
= 0.6723 [27; 
http://iqtree.cibiv.univie.ac.at/]. BI analysis 
was conducted with MrBayes V3.2.6, Markov 
Chain Monte Carlo parameter run for 10,000, 
sampling a tree every 10 generations and the 
first 250 trees were omitted (Ronquist et al., 
2012). Phylograms were drawn on MEGA 7 
(Kumar et al., 2016). 
 
Results 
 
Labeobarbus interemedius had a total length 
mean (min and max) of 28.8 cm (25 cm – 36.7 
cm), while that of Clarias gariepinus had 37.8 

cm (32.8 cm – 43 cm), with infection 
prevalence of 3.5% and 37.5%, respectively. 
 
The parasite was morphologically identified 
based on (Shamsi et al., 2011; Moravec et al., 
2016). The body of the parasite was whitish 
in color with conspicuous transversely 
striated cuticle at the body ends, the anterior 
end had three poorly developed lips with a 
boring tooth between the ventrolateral lips. 
The nematode possessed long intestinal 
caecum and short ventricular appendix. 
Rectum  was surrounded by three glands and 
ends in an anal opening. The tail was sharply 
pointed with a spine. Hence, identified as 
Contracaecum sp. Molecular analysis showed 
that the Contracaecum sp. was composed of 
two distinct species, named Contracaecum sp. 
1 and Contracaecum sp. 2 in the present 
study. The two were not morphologically 
differentiated but morphometric analysis 
showed that Contracaecum sp. 1 is slightly 
larger than Contracaecum sp. 2 (table 4). 

 
 

Table 4. Morphometric analysis of Contracaecum spp. collected from fishes of Lake Tana, Ethiopia 
 

Parasite species Contracaecum sp. 1  Contracaecum sp. 2 

Fish host Labeobarbus intermedius Claria gariepinus 

Larval stage L3 L3 

BL 35.5 (30-42) 25.55 (19-35) 

BW 0.88 (0.38-1.39) 0.89 (0.66-1.29) 

NR 0.44 (0.34-0.577) 0.30 (0.24-0.40) 

EL 3.61 (2.29-4.68) 2.49 (1.99-3.09) 

EW (µm) 0.13 (0.10-0.18) 0.13 (0.078-0.2) 

ICL 2.84 (1.59-3.48) 1.98 (1.53-2.63) 

ICW (µm) 0.35 (0.20-0.40) 0.26 (0.2-0.38) 

V(µm) 0.18 (0.12-0.22) × 0.19 (0.16-0.22) 0.13 (0.08-0.20) × 0.14 (0.07-0.20) 

VAL 0.59 (0.263-0.82) 0.52 (0.34-0.72) 

VAW 0.15 (0.14-0.16) 0.12 (0.09-0.16) 

T 0.12 (0.10-0.147) 0.14 (0.08-0.20) 

EL/BL (%) 10.17 (7.63-11.14) 9.75 (10.47-8.83) 

ICL/EL (%) 78.67 (69.43-74.36) 79.52 (76.88-85.11) 

VAL/EL (%) 16.34 (11.35-17.52) 20.88 (17.09-23.03) 

VAL/ICL (%) 20.77 (16.35-23.56) 26.26 (22.22-27.38) 

T/BL (%) 0.34 (0.33-1.07) 0.55 (0.42-0.57) 

 
Abbreviation; BL: body length, BW; body width, NR; nerve ring, EL; esophagus length, EW; esophagus width, ICL; intestinal 
caecum length, ICW intestinal caecum width, V; ventriculus, VAL; ventriculus appendix length, VAW; ventriculus appendix 
width, T; tail.  
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Contracaecum sp. 1 was found in L. interemedius 
and Contracaecum sp. 2 was collected from C. 
gariepinus. 
 
The partial sequence of ITS1 of Contracaecum sp. 
1 and Contracaecum sp. 2 had a base pair length 
of 427 and 468, while that of mtDNA rrnS had a 
length of 443 and 466, respectively. The 
sequences were deposited in the GeneBank 
under the following accession number; 
Contracaecum sp. 1 ITS1 (MT450699-
MT450702): MtDNA rrnS (MT477110-
MT477113). Contracaecum sp. 2 ITS1 
(MT477123-MT477131): MtDNA rrnS 
(MT477114-MT477122). ITS1 of Contracaecum 
sp. 1 was highly identical to Contracaecum sp. 1 
(KX580603) and (KF990491) with 99% 
similarity. On the other hand, Contracaecum sp. 2 
showed a 98% similarity with Contracaecum sp. 
KY703768, KX580607 and FM210433-5. Based 
on rrnS Contracaecum sp. 1 and Contracaecum 
sp. 2 showed a  91% and 89% similarity with 
Contracaecum multipapillatum EF014280, 
respectively. 
 
Two phylogenetic trees were inferred on 
Maximum Likelihood (ML)s and Bayesian 
Inference (BI) using Internal Transcriber Spacer 
1 (ITS1). The two generated a tree with identical 
topology and the former was used to report the 

results. The two Contracaecum spp. in the 
present study formed a clade with Contracaecum 
multipapillatum and C. overstreeeti. However, 
Contracaecum sp. 1 formed a monophyletic clade 
while Contracaecum sp. 2 formed a distinct clade 
with C. multipapillatum (figure 1). 
 
Pairwise comparison was performed on MtDNA 
rrnS of the present Contracaecum species and 
other Contracaecum species present in the 
GeneBank. The two Contracaecum species 
showed a genetic divergence of p value = 0.11. In 
addition, both Contracaecum species showed the 
lowest genetic distance with Contracaecum 
multipapillatum of p-value 0.08 and 0.12, 
respectively compared to other Contracaecum 
species (table 3). 
 
The study also investigated genetic variability 
within and between the two present 
Contracaecum species. ITS1 sequence of 
Contracaecum sp. 1 were found to be 
monomorphic while that of Contracaecum sp. 2 
had five Single Nucleotide Polymorphism (SNP) 
at site position 11th, 389th, 399th, 408th and 
411th (figure 2). On mt DNA rrnS of 
Contracaecum sp. 1, three SNP was observed at 
position 350th, 383rd, and 406th while on 
Contracaecum sp. 2 two SNP was observed at 
position 376th and 397th (table 2). 

 
 

Table 5. MtDNA rrnS pairwise comparison of the present Contracaecum species and other Contracaecum species obtained 
from the GeneBank. The analysis was conducted using Kimura 2-parameter model under gamma distribution β=5 

 

  Species 1 2 3 4 5 6 7 8 9 

1 Csp 1 
         

2 Csp 2 0.11 
        

3 CM 0.08 0.12 
       

4 CO 0.11 0.14 0.09 
      

5 CS 0.13 0.13 0.17 0.19 
     

6 CR 0.15 0.17 0.19 0.19 0.11 
    

7 COG 0.14 0.16 0.19 0.19 0.09 0.04 
   

8 COS 0.18 0.16 0.23 0.23 0.18 0.17 0.17 
  

9 CB 0.18 0.16 0.21 0.21 0.08 0.09 0.09 0.17 
 

10 CC 0.14 0.17 0.19 0.19 0.07 0.06 0.05 0.17 0.08 

Abbreviations: Csp1; Contracaecum sp. 1, Csp2; Contracaecum sp. 2, CM; Contracaecum multipapillatum, CO; Contracaecum 
overstreeti, CS; Contracaecum septentrioale, CR; Contracaecum ogmorhini, COS; Contracaecum osculatum, CB; Contracaecum 
bioccai, CC; Contracaecum chubuntensis. 
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Figure 1. Maximum Likelihood phylogenetic tree inferred on IQ using Internal Transcriber Spacer 1 (ITS1) 
 

 
Discussion 
 
The current paper reports the occurrence 
and molecular characterization of 
Contracaecum species in the fishes of Lake 
Tana in Ethiopia. Genetic analysis showed the 
presence of two distinct Contracaecum spp. 
Morphological features of the two species 
were identical. However, the morphometric 
analysis revealed that Contracaecum sp. 1 to 
be larger than Contracaecum sp. 2. In the 
molecular analysis, Contracaecum sp. 1 
showed a highest similarity with 
Contracaecum sp. 1 collected in O. niloticus 
from Lake Nasser in Egypt and Contracaecum 
sp. 1 obtained in H. forskahili from Lake 
Turkana in Kenya. While Contracaecum sp. 2 
showed to have the highest identity with 
Contracaecum sp. obtained in Piscivorous 
bird Pelican and Lates niloticus from L. 
Nasser (Egypt) and Contracaecum sp. 
collected in Barbus sp. from Iran. On the 
phylogenetic analysis, the two Contracaecum 
spp. were clustered together with C. 

multipapillatum and C. overstreeti, moreover 
Contracaecum sp. 1 formed a monophyletic 
clade with C. multipapillatum even though 
weakly supported (BS=51), while 
Contracaecum sp. 2 formed a paraphyletic 
clade. Pairwise comparison supported the 
phylogenetic analysis, it revealed both 
Contracaecum species to be distinct but 
closely related to C. multipapillatum as 
compared to other Contracaecum species. 
 
The present study also determined the 
genetic structure within the two 
Contracaecum species. ITS1 and MtDNA rrnS 
are highly conserved and best genetic marker 
in species identification. It showed the 
existence of the two Contracaecum species 
and revealed low genetic variation within the 
species. Genetic variations within the species 
is  Single Nucleotide Polymorphism (SNPs) 
which occurred due to transition (transitions 
of thymine to cytosine and/or adenine to 
guanine and (transversion from thymine to 
adenine and/or guanine to thymine). 
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Figure 2. Sequence alignment of nuclear genome ITS1 of Contracaecum sp 1 and Contracaecum sp 2, showing Single 

nucleotide polymophism detected within the species. 
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Figure 3. Sequence alignment of nuclear genome of MtDNA rrnS of Contracaecum sp 1 and Contracaecum sp 2, showing the 
detected Single nucleotide polymophism within the species 

 
 
Conclusion 
 
Two distinct species of Contracaecum were 
denoted in the present study as Contracaecum 
sp. 1 and Contracaecum sp. 2. Contracaecum sp. 
1 was identified as Contracaecum 
multipapillatum, whereas, Contracaecum sp. 2 
could be a sibling species of C. multipapillatum 
or a distinct species of Contracaecum. 
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