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B‘IURPHOF{[}G]CM AND MOLECULAR IDENTIFICATION OF ASCARIDOID
NEMATODES (NEMATODA: ASCARIDOIDEA) IN MACKEREL SCAD,
Decapterus macareilus(Cuvier, 1833)"

ABSTRACT

The study aims to identify and determine the prevalenge (I?). mean intensity (ml)
and abundance (Ab) of anisakid nematodes present in mackerel scad, Decupterus
macarellus, a common fish food in Bolinao, Pangasinan.

Idenufication was based in morphological and molecular approaches.
Morphological approach was used to identify in genus level while molecular approaches
were employed to identify al species level based on cytochrome ¢ oxidase subunit I (COI)
region of mitochondrial DNA (mtDNA). Subsequent analysis such as, density of
nematodes based on length and weight classes, Pearson correlation between length and
weight of fish to number of nematodes, curvilinear regression analysis and phylogenetic
analysis ware also executed.

Significant findings in this study were; four genera of anisakid nematodes were
identified  namely.dnmisakis  sp. (P=18%,m[=2.28, Ab=041), Terranova sp.
(P=31%,mlI=2.71, Ab=0.84) Raphidascaris sp. (P=7%, mi=1.29 Ab=0.09),
Hysterothylacium  sp, (P=7%, ml=1.14, Ab=0.08) and an unidentified nematodes
(P=14%, ml=1.86, Ab=0.26) comrelation and regression analysis between weight of fish
to number of nematodes revealed an inverse/negative relationship.Furthermore a zoonotic
parasite species, 4. simplex, were identified base on molecular techniques, unidentified
nematodes remained unidentified even at molecular level that is suspected to be a
different species of ascaridoid nematodes. Phylogenetic analysis revealed that 4. simplex
(sample V4), sample V3 (unidentified), and sample V1 (morphologically identihied as
Terranova sp.) were monophyletic, that is, they were originated from one ancestor.

1_1".Undergréc-iu_ad:ﬂ thesis presented to the faculty of College of Fisheries, Ccntr:al Lyzon_State University as
];ﬂrtinl Fulfillment of the requirements for the degree of Bachelor of Science in Fisheries. Prepared at the
Department of Aquatic Postharvest under the supervision of Ms. Claire Samantha T. Juanico, MSe.

Kiv



LITERATURE CITED

Abebe. E., T. Mekete and W.K. Thomas. 2011. A critique of current method in
nematode taxonomy. African Journal of Biotechnology, 10(3): 312-323.

Audicana, M.T. and M.W. Kennedy. 2008. Anisakis simplex: From obscure infectious
worm  lo Inducer of immune hypersensitivity. Clinical  Microbiology,
21(2):360-379.

Anadon, A., F. Romaris, M. Escalante, E. Rodriguez, T. Garate, C. Cuéllar and F. Ubeira.
2009, The Anmisakis simplex ani s 7 major allergen as an indicator of true
anisakis infections. Clinical and Experimental Immunology. 156(3): 471-478.

Anonymous. 2014, Fisheries Situationers. Philippines Statistic Report. Manila,
Philippines. p. 1-18.

Anonymous.  2016. Laboratory manual: Theory, Practice and Application in
Aquaculture and Fisheries. Fisheries Biotechnology Center (FBC). Bureau of
Fisheries and Aquatic Resources-National Freshwater Tisheries Technology
Center (BFAR-NFFTC), Science City of Muiioz, Nueva Ecija, Philippines. 35 p.

Anshary, H., Sriwutan, M.A. Freeman and K. Ogawa. 2014, Occurance and molecular
identification of Anisakis Dujardin, 1845 from marine fish in southern Makassar
strait, Indonesia. Korean Journal of Parasitology., 52(1): 9-19.

Arthur, R. and Lumantan-Mayo. 2004, Checklist of the parasite of fishes of the
Philippines. FAQ Fisheries Technical Paper 369. FAO. Rome, Ttaly. 102 p.

Barber, 1. and R. Poulin. 2002. Interaction between fish, parasites and disease. p. 359-
389. [n: Hart, P.J.B. and J.D. Reynolds (eds.). Handbook of Fish Biology and
Fisheries. Blackwell Publishing. Oxford, United Kingdom. 413 p.

Bhadury, P., M.C. Austen, D.T. Bilton, P.J.D. Lambshead, A.D. Rogers and G.R.
Samerdon. 2005, Evaluation of combined morphological and molecular
technique for marine nematode (Terschillengia spp.) identification. Marine
Biology, 154: 509-518.

Bush, A.O., K.D. Lafferty, I.M. Lotz and A.W. Shostak. 1997. Parasitﬁlﬂg?r meets
ecology on its own terms: Margolis e al. revisited. Journal of Parasitology.,

83(4): 575-583.

Collard, S. B. 1970. Some aspects of host-parasites relationships in mesopelagic _fishes. p.
41-56. In- Snieszko, S. F. (eds). A Symposium on Diseases of Fish and



43

Shcl]ﬁshes. American Fisheries Society. Washington D. C., United Sates of
America. 526 p

Cross M. A., C. Collins, N. Campbell, P. C. Watts. J. C. Chubb, C. O. Cunningham, E.
M. C. I-Iarﬁf?ld_, and K. MacKenzie. 2007, Levels of intra-host and temporal
sequence variation in a large CO1 sub-units from Anisakis simplex sensu stricto
(Rudolphi 1809) (Nematoda: Anisakisdae): implications for  fisheries
management. Marine Biology,151: 695-702.

D' Amelio, S., K.D. Mathiopoulos, C.P. Santos, O.N. Pugachev, S.C. Webb, M. Piconco
and L. Paggi. 2000. Genetic markers in ribosomal DNA for identification of
members of genus Anisakis (Nematoda: Ascaroidea) defined by polymerase chain
reaction-based restriction fragment lenght polymorphism. International Journal of
Parasitology, 30: 223-226.

Dadar, M., A. Alborzi, R. Petghn and M. Adel. 2016. Occurrence and intensity of
anisakid nematode larvae in some commercially important fish species in Persian
Gulf. Iran Journal of Parasitology, 11 (2): 239-246.

Da Silva, N.R., M.C. Da Silva, V.F. Genevois, A.M. Esteves, P. De Ley, W. Deckaemer,
T.T. Reiger and M.T.D.S. Corroia. 2010. Marine nematode taxonomy in the age

of DNA: the present and future of molecular tools to assess their biodiversity.
Nematology, 12(5): 661-672.

Derycke, S., J. Vanaverbeke, A. Rigaux, 1. Backeljau and T. Moens. 2010. Exploring
the use of cytochrome ¢ oxidase subunit 1 (COI) for DNA barcoding of free—
living marine nematodes. PLoS ONE, 3(10): 1-9.

Derycke, S., T. Remerie, T. Backeljau, A. Vierstreate, J. Vanfleteren, M. Vinex and T,
Moens. 2008. Phylogeography of the Rhabditis (Pellioditis) marina species
complex: evidence for long distance dispersal, and for range expansion and
restricted gene flow in the northcast Atlantic. Molecular Ecology, 17: 3306—
3323.

Derycke, S., T. Remerie, T. Backeljau, A. Vierstreate, and J. Vanfletercn. 2005.
Mitochondrial DNA variation and cryptic speciation within the free-living marine
nemtodes Pellioditis marina. Marine Ecology Progress Series,300:91-103.

Dorris, M., P. De ley,and M.L. Blaxter. 1999. Molecular analysis of nematode diversity
and the evaluation of parasitism. Parasitology Today, 15(5): 188-193.

Felizardo, N.N., M. Knoff, R.M. Pinto and D.C. Gomes. Larval a.nisakjd_ nematodes ?f
the flounder,Paralichthys isosceles Jordan, 1890 (Pisces: Teleostei) from Brazil.

Neotropical Helmintology, 3(2) :57-64.



51

MacKenzie, K., P. Abaunza and N. Campbell. 2005. The use of parasite as biological

tags in multidisciplilnar}' stock identification studies of small pelagic fish.
Retricved from www.ices.dk/sites/pub on April 18, 2016.

Moravee, F., D', Gey an_d I-L Justine. 2016. Nematode parasites of four species of
Carar.tgc?rdea'({)stcmhthyes: Carangidae) in New Caledonian waters, with a
description of Philometra dispar n. sp. (Philometridae). Parasite, 23 (40): 1-18.

Malet:wung,‘ W., P.M. Intapan, C. Wongkhan, T. Wongsaroj, T. Kowsuwan, W.
Pomidonwing, P. Pongsaskulchati and V. Kitikoon. 2002, Detection of
Opistochis viverrini in experimentally infected bithynid snail and cyprinoid fishes
by a PCR-based method. Parasitology, 126: 6367,

Mattiucei S., L. Paggil, G, Nascetti, C. Portes Santos, G. Costad4, A.P. Di Beneditto.R.
Ramos, M. Argyrou, R. Cianchi and L. Bullini. 2002. Genetic markers in the
study of Anisakis rypica (Diesing, 1860): larval identification and genetic
relationships with other species of Anisakis Dujardin, 1845 (Nematoda:
Anisakidae). Systematic Parasitology 51: 159-170.

Mattiucei S and G. Nascetti. 2006, Molecular systematics, phylogeny and ecology of
anisakid nematodes of the genus Anisakis Dujardin, 1845: and update. Parasite
13:99-113.

Mattiucei, S. and Nascetti, G. 2007, Genetic diversity and infection levels of anisakid
nematodes parasitic in fish and marine mammals from Boreal and Austral
hemispheres. Veterinary Parasitology, 148: 43-57.

Mattiucei S, P. Cipriani, $.C. Webb, M. Paoletti, . Marcer, B. Bellisario, D.1. Gibson
and G. Nascetti. 2014. Genetic and morphological approaches distinguish the
three sibling species of the Anisakis simplex species complex, with a species
designation as Anisakis berlandi n. sp. for A simplex sp. C (Nematoda:
Anisakidae). Journal of Parasitology, 100:199-214.

Mattiucei S, G. Nascetti, R. Cianchi, P. Arduino, L. Margolis, J. Brattery, S. Webb, §. D’
Amelio, P. Orecchia and L. Bullini. 1997. Genetic and ecological data onthe
Anisakis simplex complex with evidence for a new species(Nematoda,
Ascaridoidea, Anisakidae). Journal of Parasitology, 83:401 —416.

Mayr, E. 1963. Animal Species and Evolution. Harvard University Press. Cambridge,
Massachussets. 797 p.

McBride, R.S., F.S. Stengard and B. Mahmoudi. 2002. Maturation and diel reproc}uctive
periodicity of round scad (Carangidea: Decaplerus punctatus). Marine Biology,

140: 713=722.



52

McManus, D.P. and J. Bowles, 1996. Molecular genetic approaches to parasite

identification: their wvalue in dia i i i
. gnostic  parasitolo and syst .
International Journal for Parasitology, 26(7): 68?§TD4L EY ystematics

Nadler, S.A. and G.P. Ponce De Leon. 2011. Integrating molecular and morphological

apprqaches for .charar:tt:ﬁzing parasite cryptic species: implication for
parasitology. Parasitology. 138: 1688—17009,

Ohshima, S., M. ?’ﬂdﬂ} N. Itasaka, N. Morinaga and T. Ichimaru. 2006. Age, growth and
reproductive characterestics of round scad Decapterus maruadsi in the waters of
West Kyushu, the East China Sea. Fisheries Science, 72: 855-859.

PastoraLFP.C., J - FSEK}bEII Jr. and N.J. Lamaca. Undated. Round scad exploration by
pjurse siene in the South China Sea, Area I1I: western Philppines. Retrieved from
map.seafdec.org/.../collaborative%s20research/ on November 23, 2016.

Peterson, F., H. Palm, H. Moller and M.A. Cuzi. 1993, Flesh parasites of fish from
central Philippine waters. Disease of Aquatic Organism, 15: 81-86.

Pontes, T., S.D'Amelio, G. Costa, and L. Paggi. 2005. Molecular characterization of
larval Anisakid nematodes from marine fishes of Madeira by a PCR-based
approach, with evidence for a new species. Journal Parasitology., 91(6): 1430-
1434,

Prosser, S.W.S., M.G. Velarde-Aguilar, V. Leon—Regagnan and P.D.N, Herbert. 2013.
Advancing nematode barcoding: a primer cocktail for the cytochrome ¢ oxidase
subunit 1 gene from vertebrate parasitic nematodes. Molecular Ecology
Resources, 13:1-8.

Quiazon, K. M. A, T. Yoshinaga, M. D. Santos, and K. Ogawa. 2009. Identification of
Larval Anisakis spp. (Nematoda: Anisakidae) in Alaska Pollock (Theragra
chalcogramma) in Northern Japan Using Morphological and Molecular Markers.
Journal of Parasitology, 95(5):1227-1232.

Quiazon, K.M.A., T. Yoshinaga and K. Ogawa. 2008. Philometra sawara sp. n. and a
redescription of Philometra sciaene Yamaguti, 1941 and Philometra nemiptere
Luo, 2001 (Nematoda: Philometridea): a morphological and molecular approach.
Folia Parasitologica, 55: 277-290.

Quiazon, K.M.A., T. Yoshinaga, K. Ogawa and R. Yukami. 2008. Morphological
differences between larvae andin vitro-cultured adults of Anisakis simplex (sensu
stricto) and Anisakis pegreffii (N ematoda: Anisakidae). Parasitology International

57: 483 489,



52

McManus, D.P. and J. Bowles.

identification: their 1996.  Molecular genetic approaches to parasite

: value in diagnostic ‘ .
International Journal for Parasitology, zgﬁnt‘?); 53?E$Baftﬂlﬂgy oy SyseRmics:

Nadler, S.A. and G.P. Ponce De Leon. 2011 Integrating molecular and morphological

approaches for characterizing parasite crypti ; d morph
H tic s ;
parasitology. Parasitology, 138: 16881709, ryptic species: implication for

Ohshima, S., M. Yoda, N. ltasaka, N. Morinaga and T. Ichimaru. 2006. Age, growth and

reproductive characterestics of round scad Decapterus maruadsi in the waters of
West Kyushu, the East China Sea. Fisheries Science, 72: 855-859,

Pastc:r'dl,‘P-C-, J.L. Escobar Jr. and N.J. Lamaca. Undated. Round scad exploration by
pjurse siene in the South China Sea, Area III: western Philppines. Retrieved from
map.seafdec.org/.../collaborative%20research/ on November 23, 2016.

Peterson, F., H. Pal_m, H. Moller and M.A. Cuzi. 1993. Flesh parasites of fish from
central Philippine waters. Disease of Aquatic Organism, 15: 81-86.

Pontes, T., S.D'Amelio, G. Costa, and L. Paggi. 2005. Molecular characterization of
larval Anisakid nematodes from marine fishes of Madeira by a PCR-based
approach, with evidence for a new species. Journal Parasitology., 91(6): 1430-
1434.

Prosser, S.W.S., M.G. Velarde-Aguilar, V. Leon-Regagnan and P.D.N. Herbert. 2013.
Advancing nematode barcoding: a primer cocktail for the cytochrome ¢ oxidase
subunit 1 gene from vertebrate parasitic nematodes. Molecular Ecology
Resources, 13:1-8.

Quiazon, K. M. A, T. Yoshinaga, M. D. Santos, and K. Ogawa. 2009. Identification of
Larval Anisakis spp. (Nematoda: Anisakidae) in Alaska Pollock (Theragra
chalcogramma) in Northern Japan Using Morphological and Molecular Markers.
Journal of Parasitology, 95(5):1227-1232.

Quiazon, K.M.A., T. Yoshinaga and K. Ogawa. 2008, Philometra sawara sp. n. and a
redescription of Philometra sciaene Yamaguti, 1941 and Philometra nemipiere
Luo, 2001 (Nematoda: Philometridea): a morphological and molecular approach.
Folia Parasitologica, 55: 277-290.

Quiazon, K.M.A., T. Yoshinaga, K. Ogawa and R. Yukami. 2008. Mnrphnlngical
differences between larvae andin vitro-cultured adults of Anisakis simplex (sensu
stricto) and Anisakis pegreffii (Nematoda: Anisakidae). Parasitology International

57: 483 —489.



53

Quiaz(:n:; EKEA, “lf, 'Yoshinaga. and K. Ogawa. 2011. Experimental challenge of
nisamis simplex sensu stricto and Anisakis pegreffii (Nematoda: Anisakidea) in
rainbow trout and olive flounder. Parasitology International 60: 126-131,

Schallig, HD.F.H. and L. Oskam. 2002. Molecular biological applications in the

diagq:::sis and control of leishmaniasis and parasite identification. Tropical
Medicine and International Health, 7(8); 641-651.

Sousa, M.I. and J. Gjosaeter. 1987. Reproduction, age and growth of the round scad

Decagrerw; macrosoma Blecker 1851, Carangidea from Mozambique. Revista de
Investigagdo Pesqueira Maputo,16: 1-17,

Stanton Hales, L. Jr. 1987. Distribution, abundance, reproduction, food habits, age and

growth of round scad, Decapterus punctatus, on the South Atlantic bight. Fishery
Bulletin, 85(2): 251-268.

Su, C., EK. Shwab, P. Zha, X.Q. Zhu and J.P. Dubey. 2009, Moving towards an
integrated approach to molecular detection and identification of Toxoplasma
gondii, Parasitology, 137: 1-11.

Toumi, F_, L. Waeyenberge, N. Viaene. A. Dababat, J. M. Nicol, F. Ogbonnaya, and M.
Moens. 2017. Development of two species-specific primers sets to detect the
cereal cyst nematodes Heterodera avenea and Heterodera filipjevi. European
Journal of Plant Pathology, 136: 613-624.

Valentini A. S. Mattiucci, P. Bondanelli, S.C. Webb, A. Mignucci-Giannone, M.M.
Colom-Llavina, G. Nascetti. 2006, Genetic relationships among Anisakis species
(Nematoda: Anisakidae) inferred from mitochondrial COX2 sequences, and
comparison with allozyme data. J Parasitol. 92:156 - 166.

Wheeler, Q.D. 2008. The New Taxonomy. CRC Press. Boca Raton, Florida, USA.
244 p.

Yamada, A, N. Ikeda and H. Ono. 2017. The complete mitochondrial genome of
Anisakispegreffii Campana-Rouget & Biocea, 1955,(Nematoda, Chromadorea,
Rhabditida, Anisakidae)— clarification of mitogenome sequences of the Anisakis
simplex species complex. Mitichondrial DNA Part B: Resources, 2(1): 240-241.

Zhu, X., R.B. Gasser, M. Padolska and N.B. Chilton. 1998. Chracterization of Anisakid
nematode with zoonotic potential by nuclear ribosomal DNA sequences. Int. J.

Parasitol., 28: 1911-1921,
http://fishbase.org/summary/Decapterus-mac arellus.html

http://www.ncbi.nlm.nih.gov/blast/Blast.cgi



https:Hscripps.ucsd.edw’z{mplankt-:mgu.lidefsitesfdcfaultr’ﬁies.f'[magcS%ZGGpr.jpg

54



