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Abstract

Snakehead fish (Channa striata) is an important commodity in South
Kalimantan Indonesia. The snakehead fish production was increased due
to the capture and intensive culture. The disease is one of the obstacles for
production that may happened in cultured- and wild-fishes. The aims of this
study were torecord and to identify parasite which infected on wild snakehead
fish from Kandangan Lama, Panyipatan, Tanahlaut, South Kalimantan. The
parasite identification was conducted based on the morphology and the
molecular characters. The morphology was observed by light microscope
and scanning electron microscope. The 18S rRNA of parasite was amplified
using designed primers and followed by sequencing. Spherical cysts were
found in abdomen cavity and flesh of snakehead fish. The cylindrical worm
with needle shape on both tip end with approximately 1 mm length were
moving inside of wall cysts. Alignment analysis of 18S rRNA showed the
highest homology at 99.83% with Tanqua tiara. Phylogenic tree showed
that this worm is located at distance clade with the nematodes that have
been reported to infect snakehead fish. The morphology and molecular
results verified that and first report the parasite found in snakehead fish
in South Kalimantan was T fiara species. This nematode parasite may be
served asintermediate host.
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1. Introduction

The snakeheads are members of the
freshwater fish family Channidae, elongated, long dorsal
fins predatory fish with large mouths, and shiny teeth.
These fishes include the species of Channa argus, C.
striata, C. maculata, C. barca, Parachana obscura
(Froese and Pauly, 2022). Snakehead fish (Channa
striata) or ikan gabus or haruan in local language is a
type of fish that has high economic value and distributed
over Sumatra, Java, Kalimantan, Sulawesi, and Papua
islands. This species has a distinctive taste, thick and
white flesh texture, so the price is quite expensive both
in fresh and dried form (salted fish) (Listyanto and
Andrianto, 2009). Snakehead fish has the highest price
among all freshwater fishes in South Kalimantan and
place at the second position as a factor affecting on the
inflation rate in South Kalimantan (Huda, 2020). The
snakehead fish culture program has been carried out to
increase production. The production of snakehead fish in
2012 in the Kalimantan region from pond aquaculture
was 420 tons and cage cultivation was 5.895 tons,
while capture fisheries production was 18.269 tons
(TrobosAqua, 2015). The snakehead fish is further
cultured in intensive system and the snakehead fish
culture production in 2020 reached 10.988 tons (Huda,
2021).

Intensive  aquaculture encounters several
problems such as disease outbreaks and consequences
of introducing pathogens to new hosts or new localities
with the transportation of live fish (Guo and Woo, 2009).
Especially in tropical regions, the disease progresses
more rapidly and results in higher cumulative mortality.
Tropical countries especially suffer greater loss in
aquaculture due to disease (Leung and Bates, 2013).
Disease control in aquaculture also needs to pay
attention to diseases infecting wild fish in open waters.
Wild fishes may serve as hosts for parasites before
infecting commercial species. Egusa and Nakajima
(1980) hypothesized that the pomacentrids acted as
host of infection for Kudoaa mamiensis in the carangid.
Langdon et al. (1992) proposed that clupeoid fish were
host of K. thyrsites infections found in mahi mabhi,
Coryphaena hippurus L. species. K. amamiensis has
wide range host on teleost fishes in Australia (Burger
et al.,2008).

Crustacean parasite, Argulus indicus has been
reported to infect striped snakehead (Channa striata) in
Towuti Lake, South Sulawesi Indonesia with prevalence
ranging from 73.3 to 96.7%, mean intensity from 2.18
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to 14.43 parasites/fish, while mean abundance ranged
from 1.67 to 13.47 parasites/fish (Amriana ez al., 2022).
Argulus bengalis has been reported infecting snakehead
Channa punctatus from Lalabazar and Ratargul swamp
forest of Sylhet in Bangladesh (Das et a/., 2018). The
anchor worm Lernea sp has been identified in Channa
punctatus at Sylhet Bangladesh (Miah ez a/., 2013).

Trichodina is the most frequently encountered
external parasite in cultured freshwater fishes worldwide.
The scraping and movement of these organisms irritate
the skin and gill surfaces causing hyperplasia of the
epithelium and facilitating secondary infection. Two
trichodinid have been found in gills of snakehead fish
Channa punctatus from the wild and cultured in Sylhet
Bangladesh (Miah er al., 2013; Deb et al., 2015).
Trichodina also has been reported from snakehead fish
C. striata in South Kalimantan (Novita ez a/., 2020), in
Aceh Besar (Umara ef al., 2014) Indonesia. Infection
of Epistylis sp has been reported in snakehead fish
(Channa striata) in South Kalimantan Sugiartanti ez al.,
(2020), in Aceh besar (Zaiyana et al., 2022) Indonesia.
Other protozooan parasites have been reported to infect
snakehead fish such as Chilodonella sp Ichthyobodo
sp. Actinophrys sp. (Miah et al., 2013), Oodinium sp
(Novita et al., 2020) Tetrahymena sp. (Zaiyana et al.,
2022).

Monogenean Gyrodactylus sp. was found from
the body surface of snake head fishes Channa punctatus
in Bangladesh (Miah ef a/., 2013). This parasite also has
been reported to infect snakehead fish (Channa striata)
in South Kalimantan (Sugiartanti ez a/., 2020; Novita et
al., 2020), in Aceh (Zaiyana et al., 2022) Indonesia. The
gill flukes Dactylogyrus sp. was found from the gills of
the snakehead fish C. punctatus in Bangladesh (Miah et
al., 2013), in snakehead fish (Channa striata) in Aceh
(Zaiyana et al., 2022) Indonesia.

The gastro-intestinal helminth  parasites
have been studied from various fishes for many
purposes including identification of threat of zoonotic
transmission to consumers’ issues. The cestode Senga
sp. has been found in Channa orientalis, while cestode
Bothriocephalus sp. was found in C. striata in Nepal
(Shrestha et al., 2019). Cestode Senga ophiocephalina
was reported on Channa punctatus in Bangladesh
(Das et al., 2018). Cestode (Senga sp.) was also found
in Channa punctatus in Dhaka Bangladesh (Sultana
and Salam, 2015) and also in Channa punctatus, and
Channa striatus in Uttar Pradesh, India (Gautam ef al.,
2018).
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The Ecanthocephalan Pallissentis sp was found
in the digestive tract of snakehead fish (C. striata) from
Indra Makmur, East Aceh (Tanjung ef a/., 2019), in
C. Striata and C. punctatus from Uttar Pradesh, India
(Gautametal.,2018),in C. striatus from Nepal (Shrestha
et al., 2019) in C. punctatus from Bangladesh (Sultana
and Salam, 2015). The parasitic acanthocephalan
Leptorhynchoides sp. has been reported to infest the
intestine of C. striatus from Nepal (Shrestha er al.,
2019). Neoechinorhynchus tylosuri has been found in C.
punctatus from Bangladesh (Sultana and Salam, 2015).

A disease case has been reported in Kandangan
Lama Village, Panyipatan District, Tanahlaut Regency,
South Kalimantan. Residents found worms in the flesh
of snakehead fish (Wahid 2018). As far as authors
understanding, this is the first report on the infection of
Tanqua tiara on snakehead fish. The objective of this
study is to identify parasite from the wild snakehead fish
C. striata in Kandangan Lama based on the morphology
and nucleotide sequences of 18S rRNA.

2. Material and Methods

2.1 Sampling

Snakehead fish (C. striata) at 600 — 1300 g of
weight were obtained from the fisherman in Kandangan
Lama Village located at S 4.04767, E 114.68412. The
fish was necropsied and the presence of parasite was
observed in abdomen cavity and flesh. The parasites
were collected for morphological observation.

2.2 Morphological Observation

The parasites were placed in water on a
glass slide and observed using a microscope. The
parasites were also fixed in 70 % ethanol for further
morphological examination and for molecular analysis
in laboratory. The scanning electron microscopy (SEM)
analysis was performed from ethanol fixed parasites.
The parasite specimens were processed for cleaning
at 4°C with caccodylate buffer; pre-fixation with 2.5
% of glutaraldehyde; then fixation with 2 % of tannic
acid; following washing with caccodylate buffers
and finally dehydrated using a series concentration
of ethanol and butanol. The specimens were coated
with Au using IB2 Jon Coater (Eiko, Japan). The
parasite morphology was observed using the JSM IT
200 scanning electrons microscope (JEOL, Japan).

Copyright ©2022 Faculty of Fisheries and Marine Universitas Airlangga

2.3 DNA Extraction

The ethanol fixed parasites were subjected to
DNA extraction following method as described before
(Murwantoko ez al., 2018). Approximately 50 - 100 mg
of parasite was homogenized in 400 pL TNES buffer (10
mM Tris-HCl pH 8; 125 mM NaCl; 10 mM EDTA pH 8;
0.5 % SDS; 4M urea). Three pL of RNase (10 mg.ml-1)
was added to the mixture and incubated for one hour
at 42°C. After incubation, three pL of proteinase K (10
mg.ml-1) was added into the mixture and incubated at
42°C for 2 hours. The suspension was extracted using
the same volume of phenol: chloroform: isoamyl
alcohol (PCIAA). Precipitation of DNA was done using
1 M NaCl and two times the volume of cold absolute
ethanol and followed by washing with 70 % ethanol.

2.4 DNA Amplification

The universal primer was designed to amplify
18S SSU rRNA from various taxa of fish parasites.
Multiple Alignment was performed from nucleotide
sequences of 18S rRNA SSU ribosome of several
parasites which were obtained from GenBank at
NCBI. The primers were designed to recognize
the conserved region of sequences among those
parasites. The designed primers are Univ_Prst F:
5 ‘ACGGCTACCACATCCAAGGAA 3 as
forward primer, and Univ_Prst R1: 5
‘TGTACAAAGGGCAGGGACGTA3 asreverseprimer.

The PCR mixtures were composed of 2 pL of
each oligonucleotide primer, 2 pL DNA template, 20 pL
nuclease-free water, and 24 pL PCR mix 2x My Taq
Hs Red Mix (Bioline, US). The DNA amplification was
performed using a thermal cycler TM 100 (Biorad, US)
with the following profile, one cycle of denaturation at
95°C for 120 sec, 37 cycles of denaturation at 95°C for
30 sec, annealing at 50°C for 40 sec and extension at
72°C for 120 sec, following one cycle of final extension
at 72°C for 5 min. PCR products were evaluated by gel
electrophoresis on a 2 % agarose gel containing 0.03
% Florosafe DNA stain (Ist Base, Singapore), and
compared with molecular size marker of 100 bp DNA
ladder (Geneaid, Taiwan).

2.5 Sequencing and Analysis

The direct sequencing of PCR products was
performed by a commercial company using BigDye
Terminator version 3.1 chemistry (Applied Biosystems,
US) and under an ABI Prism 3100 capillary Genetic
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Figure 1. The snakehead fishes (Channa striata) from Kandangan lama showed normal color and shape (A). A
spherical cyst with coiled structure inside was found in abdomen cavity (B). Fish flesh was translucent white in
color and spherical white cysts with approximately 2 mm in diameter was found, as indicated by arrow (C). A
larger red dark cyst was also found in the flesh as indicated by arrow (D).

Analyzer (Applied Biosystems. US). Obtained
sequences were aligned to determine the consensus
among those reverse and forward primer sequences. The
consensus DNA sequences were analyzed using basic
local alignment search tool (BLAST) to determine the
homology with data on the GenBank (https://blast.
ncbi.nlm.nih.gov/Blast.cgi). Multiple alignments for
phylogenic analysis of the collected data from GenBank
was conducted using the MEGAX software (Kumar
et al., 2018). Phylogenetic tree was constructed on the
neighbor- joining method Saitou and Nei (1987).

3. Results and Discussion
The snakehead fishes (Channa striata) which
have been caught by fisherman showed normality both in

behavior, color and shape (Figure 1 A). The internal organ
such as gill, liver, stomach, intestine, heart, and spleen
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were in normal condition. Spherical cyst with coiled
structure was found in the abdominal cavity of fish
(Figure 1B). Fish flesh was translucent white in color.
Incision on flesh showed several spherical white cysts
with approximately 2 mm in diameter (Figure 1C). A
larger red dark cyst was also found in the flesh (Figure
1D).

The cylindrical worm was found moving inside
of wall of cysts. When the cyst wall was ruptured, the
whitish cylindrical worm with needle shape on both
end shows (Figure 2A). The length of this worm was
approximately 1 mm in length (Figure 2B). The larger
worm with color of dark red has size more than 5 mm in
length (Figure 2C).

Microscopic observation showed that the worm
was cylindrical in shape with round anterior part as
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a mouth (Figure 3A). From the mouth, an esophagus
was present and occupy around twenty percent of
total length. The clear border between esophagus and
intestine was observed (Figure 3B). This nematode was
characterized by homogeneous ornamentation of the
cuticle with annules, with mouth in anterior (Figure
4A), and a point end of tail at posterior end (Figure 4B).
The shape and body structure indicated that this animal
belonged to nematode (Bogale ef al., 2020).

In this study primer pair were designed to
amplify 18S rRNA of mtDNA for fish parasites. The
specific band at approximately 1300 bp was appeared
after amplification with Univ_Prst F / Univ_Prst R
primers using this nematode genome as a template.
This PCR product was used for DNA sequencing and
1161 nucleotides could be read. This DNA sequences
have been stored in the Genbank with accession number
ON254915.

The BLAST analysis of the sequenced
DNA showed the highest homology at 99.83% with
Tanqua tiara (accession JF934728.1), followed by
Tanqua sp (OL830843.1) at 98.62%. The homology
with other species were less than 97% i.e with
Linstowinema sp (JF934727.1) at 96.99%, Spiroxys
Japonica (AB818381.1) at 95.66%, Spiroxys hanzaki
(AB818383.1) at 95.35%, and at less than 95% for
Anguillicola crassus (DQ118535.1), Hysterothylacium
sp (MF072698.1), Baylisascaris ailuri (JN256991.1),
Toxocara vitulorum (EF180078.1) (Table 1). Only one
nucleotide was different between this nematode from
South Kalimantan with the Tanqua tiara (accession
JF934728.1) from Northern Territory Australia. This
result indicated that the parasite found in snakehead
fish in South Kalimantan was Tanqua tiara species.
Phylogenic analysis showed that the nematodes were
distributed into four clades and the Tangua tiara was
placed at same clade with Linstowinema sp (Figure 5).

3.1 Discussion

Snakehead fish (Channa striata) is an important
fish commodity in South Kalimantan and can cause
inflation when the supply is not enough. The production
of snakehead fish in Kalimantan in 2012 from pond and
cage cultivation was 6,310 tons (TrobosAqua, 2015)
and in 2020 could reach 10,988 tons (Huda, 2021).
The increasing production indicated the intensification
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of snakehead fish culture that have been conducted.
However, intensive aquaculture encounters several
problems such as environmental issues, disease (Guo
and Woo, 2009). Mitigation of the diseases is important
on the controlling disease program. The fish diseases
have occurred in wild fishes or cultured fish. In this
study we investigated the parasite disease contracted
by the wild snakehead fish from Kandangan Lama
Village, Panyipatan District, Tanahlaut Regency, South
Kalimantan.

Several parasites have been reported to infect
snakehead fishes. Infection on snakehead fishes by
crustacean parasite Argulus spp has been reported in
Bangladesh (Das ez a/., 2018), in Indonesia (Amriana ef
al., 2022), and crustacean anchor worm Lernea sp have
been reported in Bangladesh (Miah ez al., 2013). The
protozoan Trichodina has been reported to be found in
snakehead fish C. striata (Umara et al., 2014; Novita
et al., 2020) and Channa punctatus (Miah et al., 2013;
Deb et al., 2015). Monogenean Gyrodactylus sp. was
found on the body surface of snakehead fishes (Miah e?
al., 2013; Sugiartanti et al., 2020; Novita et al., 2020;
Zaiyana et al., 2022). The gill flukes Dactylogyrus sp.
was found on the gills of the snakehead fish (Miah e a/.,
2013; Zaiyana et al., 2022).

The gastro-intestinal  helminth  parasites
have been studied from fishes for many purposes
including the issue of threat of zoonotic transmission
to consumers. The cestode Senga sp. has been found in
Channa orientalis, while cestode Bothriocephalus sp.
was found in C. striata in Nepal (Shrestha e al., 2019).
Cestode Senga ophiocephalina was reported on Channa
punctatus in Bangladesh (Das er al., 2018). Cestode
(Senga sp.) was also found in Channa punctatus in Dhaka
Bangladesh (Sultana and Salam, 2015), in Channa
punctatus, and Channa striatus in India (Gautam et al.,
2018). The acanthocephalan Pallissentis sp was found
in the digestive tract of snakehead fish (C. striata)
from Indonesia (Tanjung et al., 2019), in C. striata
and C. punctatus from India (Gautam et /., 2018), in
C. striatus from Nepal (Shrestha ef al., 2019), and in C.
punctatus from Bangladesh (Sultana and Salam, 2015).
The parasitic acanthocephalan Leptorhynchoides sp. has
been reported to be found in the intestine of C. striata
from Nepal (Shrestha et al., 2019). Neoechinorhynchus
tylosuri has been found in C. punctatus from Bangladesh
(Sultana and Salam, 2015).
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Figure 2. Small cysts and nematodes in slide with a large nematode in right (A). The
nematodes was approximately 10 mm in length (B), and the larger nematode with color of
dark red was more than 50 mm in length (C).

Figure 3. Light assisted microscopic observation of the nematodes. Nematode has cylindrical
shape, with round anterior part as a mouth (A). The clear border between esophagus and
intestine was observed (B). Posterior end showed a sharp end (C)
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SEl  10kV WD21mm SS40 x1,000
LPPT UGM

Figure 4. Scanning electron microscope observation of the nematodes showing the homogeneous
ornamentation of the cuticle with annules, with mouth in anterior (A), and a point end of tail at
posterior end (B)
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Table 1. Alignment analysis on nucleotide of 18S rRNA from the nematode from Kandangan Lama
with the data on the GenBank with indicated accession numbers

Accession Description Scientific name Homology Reference
Tanqua tiara 18S ribosomal . 0 Laetsch et al.
JF934728.1 RNA gene, partial sequence Tanqua tiara 99.83% (2012)
Tangua sp. MAW-2021 isolate
OL830843.1  678-12 small subunit ribosomal Tanqua sp 98.62% Unpublished
RNA gene, partial sequence
Linstowinema sp. SAN-2011 Lactsch ef al
JF934727.1 18S ribosomal RNA gene, Linstowinema sp. 96.99% (‘2012’)' -
partial sequence
Spiroxys japonica gene for o o
AB818381.1  18S ribosomal RNA, partial Spiroxys japonica 95.66% Haseéagzlv g)d al
sequence, isolate: Kanto6
Spiroxys hanzaki gene for Haseeawa ef al
AB818383.1  18S ribosomal RNA, partial Spiroxys hanzaki 95.35% ‘ é 013) '
sequence, isolate: Hyogo1
Anguillicola crassus small Aneuillicola
DQI118535.1  subunit ribosomal RNA gene, cgr SSUS 94.49% Unpublished
partial sequence
Hysterothylacium sp. Aal 18S .
MF072698.1  ribosomal RNA gene, partial 2 Stemsthy lacium g4 130, Li et al. (2018)
sequence p:
Baylisascaris ailuri isolate Bavlisascaris
JN256991.1  Af1 18S ribosomal RNA gene, yailuri 94.23% Lietal. (2012)
partial sequence
Toxocara vitulorum 18S small Toxocara Nadler ef al
EF180078.1  subunit ribosomal RNA gene, . 94.23% '
vitulorum (2007)

partial sequence

The nematode parasites have been studied
from several snakehead fishes in Asia and Africa. The
Procamallanus sp., Camallanus sp. were identified in
the intestine of Channa punctatus (Miah et al., 2013;
Gautam et al., 2018; Das et al., 2018), in C. Striata
(Gautam et al., 2018; Tanjung et al., 2019). The
nematodes Neocamallanus sp. and Paracamallanus
cyathopharynx (Esther et al., 2015), Procamallanus sp
and Contracaecum sp (Adegbehingbe and Umezurike,
2018) was found in African snakehead fish Parachanna
obscura,. In this study we record a nematode from C.
Striata in South Kalimantan. In the previous studies, the
nematode was identified from the intestine, but in this
study the nematode was identified from muscle.
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Tanqua tiara is a long-shaped nematode and
can be distinguished between the male and female.
Investigation by Agustin ef al. (2017), T. tiara which
infected Varanus salvator from East Java showed the
male animal has total length of 9.4-32.0 mm with body
width of 0.26-1.77 mm, while the female animal has
total length of 6.8-22.0 mm with body width of 0.14-
2.33 mm. Male 7. tiara which infected V. salvator and
V. magna was reportedto have total length of 13.8 —28.6
mm with body width of 0.39-0.77 mm, while the female
has total length of 13.0-25.7 mm with body width of
0.26-0.42 mm (Purwaningsih et a/., 2020). Sou (2020)
summarized that the male has total length of 13.50—
39.00 mm with body width of 0.19—1.10 mm, while the
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female has total length of 20.00-45.46 mm with body
width of 0.52-1.51 mm. In this study, the length of
most worms were approximately 10 mm (Figure 2A).
This indicated that the length is in the range of 7. tiara
species. This study also found a worm with larger size,
with color of dark red and more than 50 mm in length
(Figure 2C). This larger worm may be the female worm.

Nematodes are one of among the most diverse
but least studied organisms. Morphological approach has
proved insufficientto the study of nematode identification
anddiversity. DNA and protein-based methods have been
developed to supplement or circumvent the limitations
associated with morphology-based classification. Many
forms of DNA-based methods have been employed for
the identification of nematodes which can be broadly
categorized into nucleotide sequence- and fingerprint-
based methods. Sequence-based methods may involve
analyses of nucleotide sequence information from
specific segment(s) of the mitochondrial DNA (mtDNA),
nuclear DNA, or the whole genome. The rRNA and
mitochondrial cytochrome oxidase sub unit I (COX1)
genes of MtDNA are preferred by most studies (Bogale
et al., 2020). In this study we employed the study based
on the nucleotide sequence method 18S rRNA as a target.
Bogale ef al. (2020) proposed to use the 18s rRNA for
study of nematodes. Floyd e a/. (2002) used sequence
information from the 18S (small subunit; SSU) to group
soil nematodes into molecular operational taxonomic
units (MOTUs). The universal primers were designed
to amplify 18s rRNA region of various fish parasites.
The primers pair which was designed in this study
can amplify 18s rRNA region from this parasite from
snakehead fish as indicated by the presence of specific
band at approximately 1300 bp.

The PCR product of 18S rRNA was used for
DNA sequencing and the 1161 nucleotides could be
read. The BLAST analysis of the sequenced DNA
showed the highest homology at 99.83% with the
Tanqua tiara (accession JF934728.1) and with Tanqua
sp (OL830843.1) at 98.62% and the homology with other
species were less than 97% (Table 1). The homology
of the nematode in this study with other nematodes
which had been reported to infect the snakehead fish
(Camallanus, Procamallanus and Neocamallanus) were
so low it did not appear in BLAST analysis. Phylogenic
tree showed that Camallanus and Procamallanus
were located on different and distant clade (Figure 5).
These results of homology analysis and phylogenic tree
confirmed that the nematode in this study was Tanqua
tiara (v. Linstow, 1879) Blanchard, 1904 (Nematoda:
Gnathostomatoidea).

Copyright ©2022 Faculty of Fisheries and Marine Universitas Airlangga

0.002

Nematode Kalimantan Indonesia

Tanqua tiara N691 Australia JF934728

0.013 Tanqua sp. MAW-2021 OL830843 Channa punctata

0.011
Linstowinema sp. SAN-2011 JF934727

0.010

0.025

Anguillicola crassus UK DQ118535

0.006
0.006 Spiroxys japonica Japan AB818381

0.009

0005 § 06
Spiroxys hanzaki Japan AB818383

0.009
Hysterothylacium sp. Aa1 China MF072698

0.002

010 Toxocara vitulorum Sri Lanka EF180078

Baylisascaris ailuri China JN256991

Anisakis pegreffii Italy EF180082

0.027
r Procamallanus sigani China HM545908

0.025 0012
Camallanus cotti US EF180071

Figure 5. Phylogenetic tree based on nucleotide
sequences of 18S rRNA from the nematode from
Kandangan Lama with the data on the Genbank with
indicated accession number was constructed on the
neighbor-joining method

T. tiara has been reported to infect the Asian
water monitor Varanus salvator (Agustin et al., 2017),
V. magna (Purwaningsih et al., 2020), Yellow-spotted
Monitor (Varanus panoptes) (Barton and Jones, 2018),
and Nile monitor lizard (Varanus niloticus) (Gibbons and
Keymer, 2005). T. tiara also has been found as a parasite
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in non-venomous snakes Lycodon laoensis in Thailand
(Chaiyabutr and Chanhome, 2002). In this study we
proved data of the new host of 7. tiara as the snakehead
fish (Channa striata). T. tiara is found in the stomach of
the monitors (Agustin ef a/., 2017; Purwaningsih et al.,
2020) and cause death of many V. Salvator in Hainan
China. Different with those reports, in this study the
nematode is found in the flesh of snakehead fish, and
does not change behavior and performance.

Nematodes have three main life-cycle stages:
eggs, larvae and adults. Adult worms infect definitive
hosts (those animals in which sexual development of the
worm occurs) whereas larval stages may also be free-
living or parasitize on intermediate hosts or invertebrate
vectors. In this study, the infected snakehead fish
shows normal performance. This normal performance
can be considered that the snakehead fish might have
served as intermediate host. While Asian water monitor
served as definitive host. Therefore, the pathology and
pathogenicity of this nematode on fish is a challenge to
be explored in the future.

The eggs hatch, producing the first larval
stage (L1) that then undergoes several metamorphoses
(molts) to L2, L3. The L3 is the infective stage which
when it’s usually ingested by the host animal such as
shrimp or fish in order for the life cycle to continue.
The snakehead fish is a carnivore animal which may
indicate that it was infected directly from release L3 or
by consuming infected shrimp or fish. Furthermore, the
life cycle of this nematode is important to be studied in
the future.

4. Conclusion

Snakehead fish (Channa striata) is a freshwater
fish that has high economic value in South Kalimantan.
The disease has been found in this species in the form
of spherical cysts in the abdominal cavity and flesh of
the fish. The cylindrical worm with needle shape on
both tip end with approximately 1 mm length were
moving inside of wall cysts. The analysis on 18S rRNA
showed this parasite is the nematode Tanqua tiara. The
pathology, pathogenicity, and life cycle of this nematode

are suggested to be studied in the future.

Acknowledgment

Authors thanks to the fisherman in Kandangan
Lama who have provide the samples and technical help
in field, to Mr. Sigit Surya Putro and to Mrs. Endang

269

Jurnal Ilmiah Perikanan dan Kelautan

Wijayanti for help on laboatory activity in UGM to the
technicians in LPPT UGM for SEM experiment.

Author’s Contribution

Mw; developed the methods, analyzed the
molecular data, earned fund for laboratory activities, and
finalized manuscript. JH; conducted field experiment,
analyzed clinical signs, handled the samples, earned
fund for field activities, and improved the manuscript.
All authors discussed the results and contributed to the
final manuscript.

Conflict of Interest

The authors declare that they have no competing
interests.

Funding Information

This study was supported by additional fund
of Fish Health and Environment Laboratory, Faculty of
Agriculture, Universitas Gadjah Mada.

Referenceas

Adegbehingbe, K. O., & Umezurike, E. T. (2018).
Gastrointestinal helminth parasites of the
Parachanna Obscura from Epe Lagoon, Lagos,
Nigeria. Journal of Public Health, 2(1):1-3.

Agustin, A. L. D., Koesdarto, S., Lukiswanto, B.
S., Suwanti, T. L., Arifin, Z., & Putranto
E. D. (2017). Morphological identification
Nematodes 7Tanqua tiara found on gastric
Varanus salvator at East Java. The Veterinary
Medicine International Conference, 3(6):668-
676.

Amriana, Sari, D. K., Sriwulan, & Anshary, H. (2022).
Evaluation of Argulus indicus on striped
snakehead (Channa striata) in Towuti Lake,
South Sulawesi, Indonesia. Biodiversitas
Journal of Biology Diversity, 23(3):1353-1360.

Barton, D. P., & Jones, H. 1. (2018). Nematodes from
Northern Australian reptiles. Northern Territory
Naturalist, 28:43-60.

Bogale, M., Baniya, A., & DiGennaro, P, (2020)
Nematode identification techniques and recent
advances. Plants (Basel), 9(10):1-15.


https://www.researchgate.net/publication/328487634_Gastrointestinal_Helminth_Parasites_of_the_Parachanna_Obscura_from_Epe_Lagoon_Lagos_Nigeria
http://dx.doi.org/10.18502/kls.v3i6.1196
https://smujo.id/biodiv/article/view/10330
https://ntfieldnaturalists.org.au/site/assets/files/1636/vol_28_-_06_-_barton.pdf
https://doi.org/10.3390/plants9101260

JIPK. Volume 14 No 2. November 2022 / Record on Nematode Tanqua tiara Infection on Snakehead Fish Channa...

Burger, M. A., Barnes, A. C., & Adlard, R. D. (2008).
Wildlife as reservoirs for parasites infecting
commercial species: host specificity and a
redescription of Kudoa amamiensis from teleost
fish in Australia. Journal of Fish Disease,
31(11):835-44.

Chaiyabutr, N., & Chanhome, L. (2002). Parasite in
snake of Thailand. Bulletin of the Mary.Herpet.
Soc, 38(2):39-50.

Das, H., Alam, Saye, M. M. M., Bari, M. M., Al-Mamun,
M. A., Das, M., Chowdhury, N. K., & Islam,
M. S. (2018). Parasitic infestation in Channa
punctatus at Sylhet in Bangladesh. Journal
Fisheries and Life Science, 3(2):1-8.

Deb, M., Miah, M. F., Rahman, M., & Khan, Z. K.
(2015). Trichodinid parasites on the gills of
Channa punctatus from the wild and cultured
environments in Sylhet, Bangladesh. Advances
in Zoology, 10:1-4.

Egusa, S., & Nakajima, K. (1980). Kudoa amamiensis
n. sp. (Myxosporea, Multivalvulida) found in
cultured yellowtails and wild damselfishes from
Amami-Ohshima and Okinawa, Japan. Bulletin
of the Japanese Society of Scientific Fisheries,
46(10):1193-1198.

Esther, M. O., Daniel, A., & Chris, N. (2015).
Incidence of nematode parasites in snakehead,
Parachanna obscura of the lower Cross river

system, Nigeria. [International Journal of
Fisheries and Aquatic Studies, 2(4):331-336.

Floyd, R., Abebe, E., Papert, A., & Blaxter, M.
(2002). Molecular barcodes for soil nematode
identification. Molecular Ecology, 11(4):839-
50.

Froese, R., & Pauly, D. (2022). FishBase. World Wide
Web Electronic Publication.

Gautam, N. K., Misra, K., & Saxena, A. M. (2018).
Seasonal variation in Helminth parasites of
snakeheads Channa punctatus and Channa
striatus (Perciformes: Channidae) in Uttar
Pradesh, India. Helminthologia, 55(3):230-239.

Gibbons, L. M., & Keymer, 1. F. (2005). Redescription
of Tanqua tiara (Nematoda, Gnathostomdae),
and associated lesions in the stomach of the nile

monitor lizard (Varanus niloticus). Zoologica
Scripta, 20(1):7-14.

Copyright ©2022 Faculty of Fisheries and Marine Universitas Airlangga

Guo, F. C., & Woo, P. T. K. (2009). Selected parasitosis in
cultured and wild fish. Veterinary Parasitology,
163(3):207-216.

Hasegawa, H., Sato, A., Kai, M., & Uchida, A. (2013).
Helminth parasites of bullfrogs, Lithobates
catesbeianus (Shaw, 1802), in Kanto District,
Japan, with special reference to those introduced
from North America. Japanese Journal of
Veterinary Parasitology, 12:1-10.

Huda, N. (2020). Ikan gabus menjadi salah satu faktor
pendorong inflasi di Banjarmasin Kalimantan
Selatan.  TribunBanjarbaru.com.  Accessed
August 18" 2021

Huda, N. (2021). BPBAT Mandiangin budidaya ribuan
ekor ikan gabus haruan, siapkan indukan dan
teknologi pembenihan. TribunBanjarbaru.com.
Accessed August 18", 2021.

Kumar, S., Stecher, G., Li, M., Knyaz, C., & Tamura,
K. (2018). MEGA X: Molecular evolutionary
genetics analysis across computing platforms.
Molecular Biology and Evolution, 35(6):1547-
1549.

Laetsch, D. R., Heitlinger, E. G., Taraschewski, H.,
Nadler, S. A., & Blaxter, M. L. (2012). The
phylogenetics of Anguillicolidae (Nematoda:
Anguillicolidea), swimbladder parasites of eels.
BMC Exology and Evolution, 12(60):1-16.

Langdon, J. S., Thorne, T., & Fletcher, W. J. (1992).
Reservoir hosts and new clupeoid host records
for the myoliquefactive myxosporean parasite
Kudoa thyrsites (Gilchrist). Journal of Fish
Diseases, 15(6):459-471.

Leung, T. L. F., & Bates, A. E. (2013). More rapid and
severe disease outbreaks for aquaculture at the
tropics: implications for food security. Journal
of Applied Ecology, 50(1):215-222.

Li, Y., Niu, L., Wang, Q., Zhang, Z., Chen, Z., Gu, X.,
Xie, Y., Yan, N., Wang, S., Peng, X., & Yang,
G. (2012). Molecular characterization and
phylogenetic analysis of ascarid nematodes
from twenty-one species of captive wild
mammals based on mitochondrial and nuclear
sequences. Parasitology, 139(10):1329-1338.

Li, L., Lue, L., Nadler, S. A., Gibson, D. I., Zhang,
L. P, Chen, H. X., Zhao, W. T., & Guo, Y. N.
(2018). Molecular phylogeny and dating reveal
a terrestrial origin in the early carboniferous

November 2022 270


https://doi.org/10.1111/j.1365-2761.2008.00958.x
https://www.researchgate.net/publication/233786102_Parasites_in_Snakes_of_Thailand
https://www.researchgate.net/publication/329896243_Parasitic_infestation_in_Channa_punctatus_at_Sylhet_in_Bangladesh#:~:text=The%20highest%20prevalence%20(76.00%25),of%20parasitic%20infestation%20were%20noticed
http://dx.doi.org/10.1155/2015/161562
https://doi.org/10.2331/suisan.46.1193
https://www.fisheriesjournal.com/archives/?year=2015&vol=2&issue=4&part=G&ArticleId=415
https://doi.org/10.1046/j.1365-294X.2002.01485.x
http://www.fishbase.org/
http://dx.doi.org/10.2478/helm-2018-0020
http://dx.doi.org/10.1111/j.1463-6409.1991.tb00271.x
https://doi.org/10.1016/j.vetpar.2009.06.016
https://jglobal.jst.go.jp/en/detail?JGLOBAL_ID=201302291214856599
https://banjarmasin.tribunnews.com/2020/02/04/ikan-gabus-menjadi-salah-satu-faktor-pendorong-inflasi-di-banjarmasin-kalimantan-selatan
https://banjarmasin.tribunnews.com/2021/10/11/bpbat-mandiangin-budidaya-ribuan-ekor-ikan-gabus-haruan-siapkan-indukan-dan-teknologi-pembenihan
https://doi.org/10.1093/molbev/msy096
https://doi.org/10.1186/1471-2148-12-60
http://dx.doi.org/10.1111/j.1365-2761.1992.tb00678.x
https://doi.org/10.1111/1365-2644.12017
http://dx.doi.org/10.1017/S003118201200056X
http://dx.doi.org/10.1093/sysbio/syy018

Murwantoko and Hayati / JIPK, 14(2):260-271

for ascaridoid nematodes. Systematic Biology,
67(5):888-900.

Listyanto, N., & Andriyanto, S. (2009). lkan Gabus
(Channa  striata) Manfaat pengembangan
dan alternatif teknik budidayanya. Media
Akuakultur, 4(1):18-25.

Miah, M. F., Deb, M., Ali, H., Quddus, M. M. A., &
Ahmed, K. (2013). Comparative surveillance
of parasitic infestation in Channa punctatus
(Osteichthys: Channidae) collected from
open and closed water in Sylhet, Bangladesh.
Advances in Zoology and Botany, 1(1):17-23.

Murwantoko, M., Negoro, S. L. C., Isnansetyo, A.,
Zafran, Z. (2018). Identification of marine leech
and assessment of its prevalence and intensity
on cultured hybrid groupers (Epinephelus sp.).
Biodiversitas Journal of Biology Diversity,
19(5):1798-1804.

Nadler, S. A., Carreno, R. A., Mejia-Madrid, H.,
Ullberg, J., Pagan, C., Houston, R., & Hugot,
J. P. (2007). Molecular phylogeny of clade III
nematodes reveals multiple origins of tissue
parasitism. Parasitology, 134(10):1421-1442.

Novita, H., Andriyanto, S., Sugiani, D., Lusiastuti, A.
M., & Caruso, D. (2020). Parasitic and bacterial
diseases in  aquarium-reared Indonesian
snakehead (Channa micropeltes) Ecological
intensification: A new paragon for sustainable
aquaculture. IOP Conf. Series: FEarth and
Environmental Science, 521(2020):012019.

Purwaningsih, E., Hartini, S., & Saim, A. (2020).
Koleksi nematoda dari Sulawesi. Berita Biologi
Jurnal llmu-ilmu Hayati, 5(2):255-257.

Saitou, N., & Nei, M. (1987). The neighbor-joining
method: A new method for reconstructing
phylogenetic trees. Molecular Biology and
Evolution, 4(4):406-425.

Shrestha, J. N., Thapa, G. B., & Shrestha, S. (2019). A
survey on gastro-intestinal helminth parasites
of Channa species at Kanchanrup Municipality,
Saptari, Nepal. Journal of Natural History
Museum, 31(1):20-33.

271

Jurnal Ilmiah Perikanan dan Kelautan

Sou, S. K. (2020) Redescription of Tanqua tiara (von
Linstow, 1879) Blanchard, 1904 (Nematoda:
Gnathostomatidae) from Varanus flavescens
(Hardwicke and Gray, 1827) (Reptilia:
Varanidae) from Birbhum district, West Bengal,
India. Journal of Parasitic Disease, 44(2):381-
387.

Sugiartanti, D., Damayanti, R., Tiffarent, R., &
Ramadhani, F. (2020). Deteksi penyakit bakteri
dan parasit pada ikan gabus (Channa striata)
di lahan rawa Kalimantan Selatan. Prosiding
Seminar Nasional Teknologi Peternakan dan
Veteriner, 789-801.

Sultana, S., & Salam, M. A. (2015). Prevalence and
intensity of helminth parasites in the snake
headed fish, Channa punctatus of Savar, Dhaka.
Jahangirnagar University Journal of Biological
Sciences, 4(1):1-7.

Tanjung, M., Nursa, & Karimah, A. S. (2019). Type of
helminth parasite in snakehead fish (Channa
striata) from Seuneubok Cina, Indra Makmur,
Aceh Timur, Indonesia. International Journal
of Ecophysiology, 1(1):47-55.

TrobosAqua. (2015). Budidaya gabus dengan pakan
pelet. Terobos Aqua. Accessed August 18,
2021.

Umara, A., Bakri, M., & Hambal, M. (2014). Identificati-
on of parasites in snakehead fish (Channa stri-
ata in Meunasah Manyang Village Lhoknga
Subdistrict Aceh Besar. Jurnal Medika
Veteniraria, 8(2):110-114.

Wahid, M. (2018). Temukan cacing di daging ikan
gabus, Warga Desa Kandangan Lama Tanahlaut
geger. Tribuntanahlaut.com. Accessed August
18™, 2021.

Zaiyana, N., Sardi, A., Harahap, M. R., Humairani,
R., Pauyjiah, E., Rumondang, R., & Zulfahmi,
I. (2022). Alteration in gills, skin, and fins
of snakehead fish (Channa striata) due to
ectoparasite infection: a macropathological
and histopathological approach. E3S Web of
Conferences, 339(01001):1-4.


http://dx.doi.org/10.1093/sysbio/syy018
http://dx.doi.org/10.15578/ma.4.1.2009.18-25
https://www.hrpub.org/journals/article_info.php?aid=46
https://doi.org/10.13057/biodiv/d190529
http://dx.doi.org/10.1017/S0031182007002880
http://dx.doi.org/10.1088/1755-1315/521/1/012019
https://e-journal.biologi.lipi.go.id/index.php/berita_biologi/article/view/1159
https://doi.org/10.1093/oxfordjournals.molbev.a040454
https://doi.org/10.3126/jnhm.v31i1.39372
https://doi.org/10.1007/s12639-020-01197-6
https://medpub.litbang.pertanian.go.id/index.php/semnas-tpv/article/view/2658
http://dx.doi.org/10.3329/jujbs.v4i1.27780
https://doi.org/10.32734/ijoep.v1i1.847
http://trobosaqua.com/detail-berita/2015/02/15/15/5626/budidaya-gabus-dengan-pakan-pelet
https://doi.org/10.21157/j.med.vet..v8i2.3324
https://banjarmasin.tribunnews.com/2018/08/29/temukan-cacing-di-daging-ikan-gabus-warga-desa-kandangan-lama-tanahlaut-geger
https://doi.org/10.1051/e3sconf/202233901001

	Record on Nematode Tanqua tiara Infection on Snakehead Fish Channa striata in South Kalimantan Indonesia
	1. Introduction
	2. Material and Methods
	2.1 Sampling
	2.2 Morphological Observation
	2.3 DNA Extraction
	2.4 DNA Amplification
	2.5 Sequencing and Analysis

	3. Results and Discussion
	3.1 Discussion

	4. Conclusion
	Acknowledgment
	Author’s Contribution
	Conflict of Interest
	Funding Information
	Referenceas

