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Abstract:

BACKGROUNDS: Gyrodactylus is a smal monogenean
ectoparasitethat livesontheskinand finsof most of theworld'sfish
species. Gyrodactylus appears to be one of the most prevalent
parasites found in ornamental fish, especially in Cyprinids.
Goldfish (Carassiusauratus) areapopular ornamental fishthat are
highly contaminated by Gyrodcatylus. OBJECTIVES: Thepresent
study isaimed to identify morphological and molecular character-
istics of the Gyrodactylus parasite on gold fish. METHODS: The
morphological identification of Gyrodactylus specimens was
performed using the measurements and drawings of opisthaptoral
hard parts of the parasites. The molecular species description was
based on apolymerase chain reaction (PCR) of partial sequence of
the 5.8S region of ribosomal RNA, and a partial sequence of the
internal transcribed spacer 2 (ITS2) of ribosomal RNA. The
nucleotide sequences of the PCR products were compared with
corresponding sequencing registered in GenBank. RESULTS:
Based onthemorphometricandysi sand sequencing, theGyrodactylus
specimenswere described as Gyrodactylusgurleyi. CONCLUSIONS:
A combination of molecular techniques with morphological
analysis seems to be the best approach for the identification of
Gyrodactylus speices.

and necessary.

Carassius auratus is a freshwater fish, in the
family of Cyprinidae, known under the common
nameof goldfish. Itisoneof themost commonly kept
aquarium fish. There are many different varieties of
domesticated goldfish. A large number of different
fish species, particularly goldfish, are annually
imported to Iran from the Far-East (China), Russia
and Eastern Europe (Shamsi et al., 2009). Also,
goldfish are cultured and reproduced in several fish
farmsin Iran. Considering theeconomicimportance
and interest of people for this ornamental fish, the
study dealing whit the identification of pathogenic
parasitesfor aguarium fish seemto bebothimportant
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The Gyrodactylus (Gyrodactylidae: Monogenea:
Platyhel minthes) isasmall monogenean ectoparasite
(<1 mm) which lives mainly on the skin and fins of
freshwater and marine fish (Collins et a., 2002).
Ectoparasites of the genus Gyrodactylus can infect the
most of theworld'sfish species. Gyrodactylusisone
of the parasite organismsthat can cause diseaseswith
highmortality rate, (Bakkeetal ., 2002; Meinilaetal .,
2004). Gyrodactylus parasites damage the host's
epidermis during attachment to the fish. Lesionsin
the epidermis are caused by the 16 marginal hooks
and two anchors of the attachment organ. Ulcers
generated by enzymatic digestion cause loss and
inability to osmoregul ate which seemsto bethemain
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reason of the host mortality. The epidermal damage
caused by bacteria or fungi give rise to the secondary
infections that can play a considerable role in the
pathogenicity of the Gyrodactylus (Callins et d.,
2002). Itisestimated that thereare more than 20,000
speciesof Gyrodactylus(Bakkeet al., 2007). Alittle
more than four hundred valid Gyrodactylus species
are described, from nearly 400 hostsin fish families.
o, identification of 20-30 new Gyrodactylus species
per decade is a very low increased number to be
identifiedinevery tenyear period (Harrisetal ., 2004,
Bakkeet al., 2002).

Malmberg 1970 identified the morphological
species of the Gyrodactylus based upon its
opisthaptoral hardparts. Inparticular, theshapeof the
tiny marginal hook sickles is species specific, but,
unfortunately, themorphol ogy of theattachment organ
is variable. Factors like host, geographical location,
and temperature impress the haptors intraspecific
phenotypic variation (Rokickaet al., 2007).

Toresolvetheproblemsof theidentificationof the
Gyrodactylus specimens, molecular methods were
introduced by Cunningham, et al., 1995. Molecular
methods result in giving high quality systematic
information, that is mostly based on nuclear ITSin
Gyrodactylus (Ziétaraet al., 2008; Matijusovaetal.,
2003). The nuclear ITS is used more commonly
among Gyrodactylus species (Kuusela et al., 2008).
It is thought that the combination of morphological
analysis with a molecular method can result in the
beter method to identify the Gyrodactylus species.
This paper presents the identification of Gyrodactylus
specieson Carassiusauratusus ng both morphol ogica
and molecular characteristics.

Materialsand M ethods

Sampling and microscopicexamination: Inthe
present study, a total of fifty goldfish (Carassius
auratus) werereferred aliveintheir original water, to
the Aquatic Anima Health Department laboratory
(Faculty of Veterinary Medicine, University of
Tehran, Tehran, Iran). The body and finsof each fish
were immediately examined by wet mounts,
microscopic slides were prepared from parasite
samples and the existence of Gyrodactylus was
analyzed using alight microscope. Each parasitewas
separately photographed by digital camera (Sony,
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SSC-DC80P NO.401182)under the light microscope.
Photographic images of parasites were used for
morphological analysis. After taking photos, each
Gyodactylus sample was drawn and measured.
Morphological identification of Gyrodactylus
species was performed using features of opisthaptoral
characters (anchors, marginal hooks, ventral and
dorsal bars) according to exiting Gyrodactylus
identification keys. The charactersand measurement
criteriadescribed in this study have been taken from
Mamberg (1970) (Fig 1). Then, each Gyrodactylus
specimen was removed from the fish under the light
microscope, and was individually preserved in the
steriletube containing 70% (v/v) ethanol.

DNA extraction and PCR amplification: DNA
wasextracted by digesting asingleparasite specimen
usingaDNA isolationkit (MBST, Iran) accordingto
the manufacturer'sinstructions.

Polymerase chain reaction (PCR) amplification
was performed using sense primer (5 -CGA TCA
TCGGTCTCT CGAAC-3) at position687to 706 of
the 5.8S rRNA gene, and the antisense primer (5'-
TTAAGGAAGAACCACTAGAG-3) at position
1042101061 of the ITS2 rRNA gene.

The amplification reaction contained 15 pul DNA
sample, 10 ul of 10 x PCR buffer (Cinagene, Iran),
1.5mM MgCl,, 20 pgof eachprimer and 2.5U of Taq
polymerase (Fermentas) in atotal volume of 100 pl.
The amplification was carried out in athermocycler
(MWG, Germany) using step one at 95°C for 5
minutes; step two with 38 cycles, at 94°C for 45
seconds; 50°C annealing temperaturefor 45 seconds,
72°C for 45 seconds; and, the final step taken for 10
minutesat 72 °C. The PCR products were analyzed
on 1.5% agarose gel and visualized under the UV
illuminator and then theresultswererecorded.

PCR product purificationand sequencing: The
PCR productswerepurifiedusingaPCR purification
kit (MBST, Iran) following the manufacturer's
instructions. Purified fragments were sequenced
from both sites of each PCR product using amethod
based on Sanger (1977). Sequencing was carried out
using the same primers as used for PCR amplification,
by kowsar company.

Results

Gyrodactylus parasites were identified in 15 out
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Tablel. Morphologica measurementsof opisthaptoral hard partsof Gyrodactylusspp. collected from Carassiusaur atusin present study
and Gyrodactylusgurleyi reported by Ergens & Yukhimenko (1987) and Cones & d Wiles (1983).

M easurement (Lm) Present study ErgensandYukhimenko(1987) Conesand Wiles(1983)
Total length of anchor 47.55-52.96 45-55 47-56
L ength of anchor root 10.07-17.34 13-19 10-18
L ength of anchor shaft 35.72-40.75 33-42 33-43
L ength of anchor point 21.65-26.15 23-28 21-27
Marginal hook sicklelength 4,98-5.11 5 5
Marginal hook handlelength 21.77-22.3 - 22
Total length of mar ginal hook 24.22-27.5 23-28 24-28
L ength of ventral bar 19.81-21.74 18-22 18-25
Median width of ventral bar 3.75-5.03 5-6 35
length of ventral bar membrane 10.26-12.52 10-13 9-14
Total length of dor sal bar 19.42-23.14 12-18 19-22
M edian width of dor sal bar 1.99-2.15 1-2
4
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Figure 1: Opisthaoptoral hard partscharactersof Gyrodactylusgurleyi used for morphological analysisin present study: (A) Anchor: (1)
total length of anchor; (2) length of anchor shaft; (3) length of anchor root; (4) length of anchor point. (B) Marginal hook: (5) length of
sickle; (6) length of handle; (7) total length of marginal hook; (C) Ventral bar: (8) median width of ventral bar; (9) length of ventral bar;
(20) length of ventral bar membrane; (D) Dorsal bar: (11) median width of dorsal bar; (12) total length of dorsal bar.

of the 50 fish samples. Gyrodactylus specimens
collected from goldfish samples were identified as

47.55-52.96; Length of anchor root 10.07-17.34;
Length of anchor shaft 35.72-40.75; Length of

Gyrodactylus gurleyi by both morphometric and
molecular analysis.

Mor phological description: The morphological
characteristics of Gyrodactylus samples were
compared with available Gyrodactylus morphol ogy.
An analysis was made of the micrographs and
drawings of the morphological characteristics of the
Gyrodactylus specimens. The opisthaptoral hard
parts of specimenswas measured with thefollowing
datacollected and reported as: Total length of anchor
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anchor point 21.65-26.15; Total length of marginal
hook 24.22-27.5; Marginal hook sickle length 4.98-
5.11; Marginal hook handle length 21.77-22.3,
Length of ventral bar 19.81-21.74; Median width of
ventral bar 3.75-5.03; Tota length of dorsal bar
19.42-23.14; and, Median width of dorsal bar 1.99-
2.15. Light micrographs and drawings of
opisthaptoral hard partsareshowninFigures2and 3.
Morphological characteristics and morphometric
measurement of haptoral hard parts of Gyrodactlus
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Figure 2: Light micrograph of opisthaptoral hart part of Gyrodactylus
Marginal hook. Scalebars: E, F= 10 um, G=5 pum.
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Figure 3: Drawings of the opisthaptoral hard parts of Gyrodactylus gurleyi in present study: H: Central hook complex; I: Anchor; J:

Marginal hook; H, =10 pm, J=5 pm.
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Figure 4: Agarose gel electrophoresis of PCR amplification
product from Gyrodactylus gurleyi in present study following
exposureto UV light.

sampleswere compared with thosereported by Cone
& Wiles (1983) and Ergens & Yukhimenko (1987)
(Tablel).

Molecular characterization: In this study, the
amplification of nucleotide sequence with 375 base
pairs (bp) inlenght, including 5.8SrRNA gene 70 bp
and 1 TS2 305 bp, were obtained from the individual
Gyrodactylus parasite. After purification and
sequencing of the PCR product, the nucleotide
sequences were compared with other Gyrodactylus
sequencesavailableinGenBank. By aBLAST search
(Basic Local Alignment and Search Tool) in
GenBank, Gyrodactylus gurleyi (registered under
accession number AJ001842) was identified. The
sequence of Gyrodactylus parasites isolated from
Carassius auratus in peresent study were deposited

1JVM (2012), 6(1):41-46
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in Gen Bank under accession number JQ922264.
Discussion

This study presents both morphological and
molecular descriptions of Gyrodactylus species on
Carassiusauratus. Speciesof themonogeneangenus
Gyrodactylus are difficult to identify morphologically
(Cable et al., 1999). Some species of Gyrodactylus
are morphologically similar but molecularly clearly
different. Thelargenumber of species, small size(<1
mm) and the tiny marginal hook sickles make the
identification of Gyrodactylus speciesvery difficult
and uncertain. Until the introduction of molecular
methods, the difficulties of Gyrodactylus species
identification wereresolved (Rokickaet al., 2007).

More than thirty three Gyrodactylus spp have
been found on the gills and the body surface of both
wild and farmed freshwater fish in Iran. Among the
known species, Gyrodactylus derjavini (Mikhailov,
1975) hasbeenfound onthegills, caudal andanal fins
of the Caspian Salmon (Salmo trutta caspius) and
Rainbow Trout (Oncorhynchus mykiss). In warm
water cultured fish, Gyrodactylus sprostona, with
widest host range, infects Common Carp (Cyprinus
carpio), Silver Carp (Hypophthal michthys molitrix)
and BigHead Carp (Aristichthysnobilis)inalmostall
of thelranianfishfarms(Jalali et al., 2005).

Ebrahimzade M ousavi, (2003) examined several
ornamental fish for parasites, in Iran, and reported
Gyrodacylus kobayashii on Carassius auratus.
Gyrodactylus chinensis and Gyrodactylus sp. were
reportedfromimported Carassiusaur atus, pear scale
variety, by Ebrahimzade Mousavi et al. (2009).

Gyrodactylus specimens collected from goldfish
samples in the present study were identified as
Gyrodactylusgurleyi.In1891, R.R. Gurley collected
specimens of Gyrodactylus from the fins of
"Japanese Fantail" (Carassiusauratus) in Texas. He
identifiedthematerial asGyrodactyluselegans. Price
(1937) examined Gurley’s wholemount dlides of
wormsfixedinsituon host finswhichended upinthe
Helminthologica Collection, United States Department
of Agriculture, Beltsville, Maryland, and concluded
the specimens were not Gyrodactylus elegans and
described them as Gyrodactylus gurleyi (Cone and
Wiles, 1983). The description was vague; therefore
ConeandWilesmeasured morphologica characterization
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of Gyrodactylusgurleyi, again, and redescribedthose
specimens. Ergensand Yukhimenko (1987) reported
Gyrodactylus gurleyi from Carassius auratus and
Cyprinuscar piohaematopterus. Withthedescription
of Gyrodactylus gurleyi reported by Cone & Wiles
(1983) and Ergens & Yukhimenko (1987), the detailed
morphometrical dataof thisspeciesisnow available.

For the first time, the nucleotide sequence of
Gyrodactylus gurleyi for the internal transcribed
gpacers (ITS1 and ITS2) and 5.8S ribosomal DNA
waspublished by Cable, etal., 1999. Inthisstudy the
sequencesof Gyrodactylussamples wasdescribedas
Gyrodactylusgurleyi.

Theresults obtained from this microscopic study
wereconfirmed by sequenceanalysis. A combination
of morphological description with a molecular
techniqueseemstobethebest practicefor identifying
Gyrodactylus species. This study present the first
report of Gyrodactylusgurleyi usingbothmorphologica
and molecular methodsin Iran.
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