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Abstract:

BACKGROUND: Members of the genus Gyrodactylus spe-
cies are one of the extensive groups of monogenean ectopar-
asites which parasitize marine, brackish and freshwater fish-
es. OBJECTIVES: The main objective of the present study is
the identification and diagnosis of the Gyrodactylus species
on the fishes in some rivers of the southern Caspian Sea ba-
sin in Mazandaran province. METHODS: The field investiga-
tions were carried out from March 2015 to June 2016 and ap-
proximately, 1240 fish specimens belonging to two families,
nine genera and nine species from Babolrud, Tajan, Shirud,
Tonekabon, Nekarud, Siahrud, Talar and Haraz rivers were
examined. RESULTS: At least eleven Gyrodactylus species
were isolated from skin and gills of the examined fishes.
Among them, Gyrodactylus mutabilitas, G. sprostonae and
G. prostae have been previously reported to be found in Iran.
The rest, including Gyrodactylus ctenopharyngodonis, G.
gobioninum, G. katharineri, G. nemachili, G. proterorhini,
G. ophiocephali, G. varicorhini and G. vimbi are reported
for the first time from Iranian fishes in the present study.
CONCLUSIONS: The host spectrum of Gyrodactylus species
in Iran is actually wider, and further research may demon-
strate that classification of individual species in terms of
their host specificity will have to be changed and additional
species of Gyrodactylus species would be found.

Introduction

Members of the genus Gyrodactylus
species are one of the extensive groups of
monogenean ectoparasites with an elongat-
ed body which attaches to the host by means
of'a small organ called opisthaptor with six-
teen marginal hooks and one pair of anchors
connected by one dorsal bar and one ventral
bar (Vanhove et., 2014). These parasites are
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hyperviviparous, which means that the em-
bryos develop within each other inside the
mother’s uterus and asexual reproduction
alternates with sexual reproduction (Cable
et al., 2002). It means that they experience
only one adaptive barrier in their life. The
direct life-cycle leads to auto-infection of
the host. Despite detachment usually being
fatal for the parasite (Bakke et al., 2007),
gyrodactylid monogeneans which are de-
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tached from their host may form an import-
ant source of infection in fish communities.
This is particularly significant for these ec-
toparasites, which have no specific free-liv-
ing stage (Cable et al., 2002). Their hyper-
viviparous reproduction and monoxenous
life cycle can lead to a sudden increase in
worm numbers per host, particularly when
the host densities are relatively high. Gyro-
dactylid monogeneans are frequently found
on gills, skin and the fins of fishes (Shinn et
al., 2010). They feed on the mucus and epi-
thelial cells and can move freely on the host
in almost a “caterpillar-like” fashion by al-
ternatively attaching to the host’s epidermis
with their posterior opisthaptor and anterior
attachment glands. Many gyrodactylids ex-
hibit distinct site preferences on the host but
may display characteristic migrations on
the host during their life cycle (Shinn et al.,
2010). They parasitize marine, brackish and
freshwater fishes and the lower aquatic in-
vertebrates and usually have a narrow host
range and are restricted to a single species,
genus or family (Rhode, 1982; Noga, 2010).

In 50 years of research on the monogene-
an parasitic fauna of the fishes in Iran, only
14 species including Gyrodactylus cich-
lidarum Paperna, 1968 from Astronotus
ocellatus; G. chinensis (Ling, 1962) from
Carassius auratus; G. cyprini (Diarova,
1969) from Cyprinus carpio; G. derjavini
(Mikhailov, 1975) from Salmo caspius and
Oncorhynchus mykiss; G. elegans (Nord-
mann, 1832) from Abramis brama, Cypri-
nus carpio and Alburnus filippi; G. fossilis
(Ergens, 1973) from Heteropneustes fos-
silis; G. gurleyi (Price, 1937) from Caras-
sius auratus; G. kobayashii (Hukuda, 1940)
from Carassius auratus and C. gibelio; G.
mutabilitas (Bychowsky, 1957) from Capo-
eta gracilis; G. prostae (Ergens, 1963) from

Barzegar, M.

Rutilus kutum; G. shulmani (Ling, 1962)
from Cyprinus carpio; G. sprostonae (Ling,
1992) from Arabibarbus grypus, Cyprinus
carpio, Hypophthalmichthys molitrix and
Hypophthalmichthys nobilis; G. stankovici
(Ergens, 1970) from Cyprinus carpio and
G. jalalii (Vanhove, Boger, Bukinga, Vol-
ckaerte Huyse et Pariselle 2012) from the
only Iranian cichlid, Iranocichla hormuzen-
sis have been described on the species level.
Gyrodactylus jalalii (Mokhayer, 1981; Jalali
et al., 1995; Papahn et al., 2004; Jalali and
Barzegar, 2006; Jalali et al., 2007, Ebra-
himzadeh Mousavi et al., 2009; Vanhove
et al., 2012; Omidzahir et al., 2012; Ebra-
himzade Mousavi et al., 2013; Omidzahir et
al., 2015).

Gyrodactylus species in low numbers may
appear to have little effect on their hosts, but
their mechanical and chemical stimulation
do have an impact on the respiratory func-
tion of the gills and the skin, and also on
the host’s ability to regulate its ion balance
due to the puncture wounds inflicted by the
attachment and the feeding of the parasites
(Ferguson, 1989). Also, monogenean Gyro-
dactylids like the other parasites have proven
useful in host identification, biogeography
and evolutionary history, both at the inter-
specific (Pariselle et al., 2011; Gillardin et
al. 2012; Muterezi Bukinga et al. 2012; Van-
hove et al. 2013) and intraspecific (Vanhove
2014) level. The main objective of the pres-
ent study is the identification and diagnosis
of Gyrodactylus species from the native and
exotic fishes in some rivers of the southern
Caspian Sea basin in Mazandaran province.

Material and Methods

Study area and fish collection: Field
investigations on the parasites of the fish-
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Table 1. Native and exotic fish species studied in some rivers of the southern Caspian Sea basin in Mazandaran province in

the present study.

Family Scientific name Weight (g) Length (cm)  Number of exam- Estimated
ined specimens prevalence (%)
Cyprinidae Alburnoides bipunctatus (Bloch, 1782) 65+14 8.7+0.6 144 27%
Alburnus chalcoides (Giildenstaedt, 1772) 7.7£0.9 7.56 £ .67 130 25%
Alburnus hohenackeri (Kessler, 1877) 4+13 7+£0.7 137 35%
Barbus lacerta (Heckel, 1843) 34+04 7+£0.4 135 39%
Carassius gibelio (Bloch, 1782) 38+7.1 14.6+ 1.3 135 35%
Capoeta Capoeta gracilis (Keyserling, 1861) 33 +2.6 16.5+2.4 138 24%
Squalius cephalus (Linnaeus, 1758) 6.2+3.6 82+19 148 44%
Vimba vimba (Linnaeus, 1758) 244+ 10 14+1.2 140 24%
Gobiidae Neogobius pallasi (Berg, 1916) 63+2.1 83+1 133 19%

es in some rivers of the southern Caspian
Sea basin, in the Mazandaran province were
carried out from March 2015 to June 2016.
The fish samples were caught using a bag
net, hook or electrofishing by local fisher-
men from different stations in Babolrud, Ta-
jan, Shirud, Tonekabon, Nekarud, Siahrud,
Haraz and Talar rivers. The fish samples
were immediately transported alive in oxy-
gen-filled plastic bags and then, sent to the
parasitology laboratory, and wet mounts
were prepared. Fish identification was per-
formed by using keys of Berg (1965), Goad
(2016) and Keivany et al (2017).

Parasitological study: Only fresh or al-
ready killed fish samples were subjected to
the parasitological investigation. First, the
fish samples were sedated by a drop of clove
oil and then wet mount of fins, skin and gills
were prepared and studied under a light
microscope at 40X to 100x magnification.
Vigorously moving Gyrodactylus worms
were separated from the smears and subse-
quently fixed with ammonium picrate-glyc-
erine (Malmberg, 1970) and mounted on a
slide under a cover slip.

For the morphological study, the images
of the opisthaptoral hard parts and the male
copulatory organ (MCO) were captured at
magnifications of 400X and 1000X oil im-

mersion, using a digital microscope cam-
era (Sony, SSC-DC80P), and the diagnos-
tic variables were measured by Axiovision
software (Carl Zeiss Vision AxioVision
LE Rel. 4.5) on the captured images. The
drawings of the taxonomic features were
made from the captured images. A total of
18 morphological features were analyzed in
this paper including body length (BL), body
width (BW), diameter of haptor spherical
(DHS), hamulus length (HL), hamulus shaft
length (HSL), hamulus point length (HPL),
hamulus process (HP), hamulus angle (HA),
length of ventral bar (LVB), width of ven-
tral bar (WVB), length of ventral bar mem-
brane (LVBM), anterior bilateral processes
of ventral bar (ABPVB), length of dorsal
bar (LDB), width of dorsal bar (WDB), to-
tal length of marginal hook (TLMH), length
of marginal hook sickle (LMHS), diameter
of the male copulatory organ (DMCO) and
greatest diameter of pharynx (GDP). All
data are given in micrometers (um) and are
presented as a range and number of mea-
surements (both in parentheses) preced-
ed by the Mean + Standard deviation. The
identification and a comparison with the
known species were based on Bychovska-
ya-Pavlovskaya et al., (1962); Yamaguti
(1961); Gussev (1983) and Ergens (1983).
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Table 2. The Gyrodactylus parasite isolated from fishes in some rivers of the southern Caspian Sea basin in Mazandaran
province in the present study.

Parasite

Type host

Infection site

Type locality

Other host(s)

Gyrodactylus cteno-
pharyngodonis Ling,
1962
Gyrodactylus gobioni-
num Gussev, 1955

Gyrodactylus kathari-
neri Malmberg, 1964

Gyrodactylus mutabil-
itas Bychowskii, 1957
Gyrodactylus
nemachili Bykhovskii,
1936
Gyrodactylus ophioce-
phali Gussev, 1955
Gyrodactylus prostae
Ergens, 1963

Gyrodactylus proter-
orhini Ergens, 1967

Gyrodactylus spros-
tonae Ling, 1962

Gyrodactylus var-
icorhini Ergens et
Ibragimov, 1976
Gyrodactylus vimbi
Schulman, 1953

Barbus lacerta

Alburnus hohenackeri
Capoeta capoeta

Vimba vimba
Capoeta capoeta

Vimba vimba
Alburnus hohenackeri

Capoeta capoeta

Squalius cephalus

Alburnoides bipunc-
tatus
Alburnus chalcoides

Neogobius pallasi

Carassius gibelio
Capoeta capoeta

Alburnoides bipunc-
tatus

Vimba vimba

Gills

Skin, Gills

Gills and
skin

Skin

Gills and
skin

Gill, Skin

Gills and
skin

gills, skin

gills, skin

Skin

skin and gills

Telar

Telar and
Babolrud

Tonekabon and
Telar

Telar and
Shirud Rivers

Babolrud

Tajan

Tajan and Telar

Tajan

Babolrud, Telar
and Tajan

Telar

Tonekabon

Ctenopharyngodon idella

Abbotina rivularis, Gobio gobio, Gobio kes-
sleri, Hemibarbus maculatus, Microphyso-
gobio amurensis, Pseudorasbora parva,
Romanogobio tenuicorpus, Sarcocheilichthys
czerskii, Sarcocheilichthys sinensis
Alburnus alburnus, Aristichthys nobilis,
Barbus barbus, Barbus meridionalis, Barbus
peloponnesius, Capoeta capoeta, Carassius
auratus, Carassius carassius, Cyprinus
carpio, Gobio gobio, Hypophthalmichthys
molitrix, Scardinius eryophthalmus

Capoeta capoeta

Barbatula barbatula, Triplophysa dorsalis,
Triplophysa stoliczkae, Triplophysa strauchi

Cyprinus carpio, Cyprinus carpio hae-
matopterus
Abramis ballerus, Abramis bjoerkna, Abra-
mis brama, Leucaspius delineatus, Leu-
ciscus cephalus, Leuciscus idus, Leuciscus
leuciscus, Phoxinus phoxinus, Rutilus rutilus,
Vimba vimba.

Gobius cobitis, Gobius niger, Neogobius
melanostomus, Proterorhinus marmoratus,
Zosterissesor ophiocephalus
Carassius carassius, Carassius gibelio, Cy-
prinus carpio, Hypophthalmichthys molitrix
Aristichthys hybrids, Pseudaspius leptoceph-
alus

Capoeta capoeta

Abramis bjoerkna, Abramis brama, Abramis
sapa, Alburnus alburnus, Barbus meridio-
nalis, Carassius carassius, Cyprinus carpio,
Gobio gobio, Leuciscus cephalus, Leuciscus
leuciscus, Rutilus pigus. Rutilus rutilus.
Scardinius erythrophthalmus, Scardinius
scardafa, Vimba vimba

Taxon and author names in this study were
checked according to Coad (2016) and Es-
chmeyer (2017) for the hosts and Harris et
al. (2008) and Shinn et al. (2010) for the gy-
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rodactylids.

Results

Approximately, 1240 fish specimens be-
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longing to two families, nine genera and
nine species were examined between March
2015 and June 2016. The list of fish species
used for the parasitological study is given in
Table 1.

Eleven Gyrodactylus species including
Gyrodactylus mutabilitas, G. sprostonae,
G. prostae, G. ctenopharyngodonis, G. go-
bioninum, G. katharineri, G. nemachili, G.
proterorhini, G. ophiocephali, G. varicorhi-
ni and G. vimbi (Fig. 1) are isolated from
skin (head, flank, operculum) and gills of
the examined fishes from Babolrud, Tajan,
Shirud, Tonekabon, Nekarud, Siahrud and
Talar rivers belonging to the southern Cas-
pian Sea basin. Parasites isolated from the
studied fishes, the hosts and the infected
organs are shown in Table 2. Gyrodactylus
specimens have been described particular-
ly in terms of size and morphological char-
acters of the hamulus, the opisthaptor, the
dorsal and ventral bars and other diagnostic
variables. All point-to-point measurements
are presented in Table 3.

Table 3. Morphometric data of body: hap-
toral hard parts and male copulatory organ
(MCO) of the described Gyrodactylus spe-
cies, in um (distances) or ° (angles), depict-
ed as average + standard deviation, with
range and number of measurements in pa-
rentheses

Discussion

Malmberg (1970) sub-divided the genus
Gyrodactylus, based on the structure of the
excretory systems, into six subgenera: G.
(Gyrodactylus), G. (Mesonephrotus), G.
(Paranephrotus), G. (Metanephrotus), G.
(Neonephrotus) and G. (Limnonephrotus).
Within each of these subgenera, Gyrodac-
tylus species were classified based on their
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marginal hook morphology, host identi-
ty and site of infection. In 50 years of re-
search on the monogenean parasitic fauna
of the Iranian fishes, only 14 Gyrodactylus
species were found, as the gyrodactylid
parasites are notoriously difficult to identi-
fy owing to the heavy dependence on hook
morphology, mainly morphometrics, but
also made more difficult owing to a shape
component (Garcia-Vasquez et al., 2012).
Further confounding factors are the con-
siderable intra-species variation (Harris,
1998) and marginal hook variation that can
arise due to abiotic factors such as water
temperature and seasonality (Bakke et al.,
2007). Furthermore, regarding the low out-
break of parasites in wild fishes (Kennedy,
2009), the extraction of sufficient DNA and
subsequently molecular identification of the
parasite would be difficult.

In the present investigation, 11 Gyrodac-
tylus species were described, particularly in
terms of size and the morphological charac-
ters of the hamulus, opistohaptor, the dorsal
bar and other diagnostic variables from the
different fishes in some rivers of the Cas-
pian Sea basin. Among these 11 Gyrodac-
tylus species, Gyrodactylus mutabilitas, G.
sprostonae and G. prostae have been de-
scribed previously in the context of Iranian
freshwater fishes and the rest, including Gy-
rodactylus ctenopharyngodonis, G. gobion-
inum, G. katharineri, G. nemachili, G. pro-
terorhini, G. ophiocephali, G. varicorhini
and G. vimbi are reported for the first time
in Iran. According to the Gyrodactylus data-
base (Harris et al., 2008; Shinn et al., 2010),
some fishes are introduced as new hosts for
these species (Table 2).

The Gyrodactylus species are remarkably
host-specific and their specific host species
and also the precise microhabitats on them

Iran J Vet Med., Vol 12, No 1 (Winter 2018), 35-44 39
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Figure 1. Morphological variability of anchors, bars and marginal hooks of A) Gyrodactylus ctenopharyngodontis, B) Gy-
rodactylus gobioninum, C) Gyrodactylus katharineri, D) Gyrodactylus mutabilitas, E) Gyrodactylus nemachili, F) Gyro-
dactylus ophicephali, G) Gyrodactylus prostae, H) Gyrodactylus protrohini, 1) Gyrodactylus sprostonae, J) Gyrodactylus
varicorhini, K) Gyrodactylus vimbi; Scale bars represents: A, B, D, E, F,G,H, I, Jand K= 10 pm, C =20 pm.
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are defined structurally, biochemically and
physiologically such that they are almost
identical in each specimen of a particular
host species (Noga 2010; Sukhdeo and Ban-
semir, 1996). The ones with the widest host
range included Gyrodactylus prostae and
G. sprostonae. Gyrodactylus prostae has al-
ready been found on Carassius auratus and
Rutilus frisii kutum (Jalali, 1998) and the
present investigation added to the list three
new host species including: Al/burnoides bi-
punctatus, Alburnus chalcoides and Caras-
sius gibelio. G. sprostonae was also found
for the first time by Jalali (1998) in Cypri-
nus carpio, Hypophthalmichthys molitrix
and Hypophthalmichthys nobilis in almost
all fish farms in Iran and it seems this spe-
cies is translocated by the introduction of
the common carp and Chinese carp to Iran
and now it is linked to the parasite fauna of
the native fishes (Jalali, 1998). In this pa-
per, Capoeta gracilis and Carassius gibelio
are introduced as new hosts for G. spros-
tonae n Iran. Gyrodactylus mutabilitas was
formerly isolated from the gills of Capoeta
capoeta (Jalali et al. 2007). In the present
study, it was found on the gills and skin of
two fish species from two different genus,
Vimba vimba and Alburnus hohenackeri
which shows its low host specificity.

Specific differences in the host fish epithe-
lium and specific differences in the mono-
genean anterior adhesive, which contains
mannose-rich glycoproteins, are implicat-
ed in stimulating the alternate complement
pathway in the host and may all contrib-
ute to parasite-host specificity among the
monogenean parasites (Buchmann, 1998b).

It is noteworthy that Gyrodactylus cteno-
pharyngodonis and Gyrodactylus varicorhi-
ni, both with two host species, have the nar-
rowest host ranges.

Iranian Journal of Veterinary Medicine

The monogeneans live on the host’s epi-
dermis; they live in its products (e.g. mucus),
and feed on it. Some of the host products are
“attractants” and may be inhospitable sur-
faces because of the immunological activity
and therefore, tissue-specific microenvi-
ronment can be seen among Gyrodactylus
species (Whittington et al., 2000). In the
present study, Gyrodactylus proterorhini
was isolated from the gills, but mostly from
the surface of the skin of Neogobius pallasi
with the prevalence and mean intensity of
34% and 1.2, respectively. Moreover, so far
the parasites were only isolated from the
members of Gobiidae family including Go-
bius cobitis, Gobius niger, Neogobius mel-
anostomus, and Proterorhinus marmoratus.
The gobies are a family found worldwide,
mostly in warmer sea waters, although some
species enter the brackish water of estuaries
and coastal areas. The Neogobius pallasi
were caught from the Mirud estuary (Talar
river’s entrance to the Caspian Sea) with the
salinity being around 12.5 ppt, which indi-
cates that G. proterorhini is mainly specific
to the brackish waters of coastal areas and
estuaries. Here, Neogobius pallasi is con-
sidered as a new host for G. proterorhini.

The existing knowledge of the diversi-
ty, the host spectrum and the geographical
distribution of the gyrodactylid monogene-
an parasites among the Iranian fishes is in-
complete. Further studies should be carried
out in order to identify and determine the
species composition of the parasites in the
different basins, their ecology and other bi-
ological specifications of the Gyrodactylus
species in Iran. Also, an appropriate fixation
and the processing of these monogenean
parasites, as well as their molecular char-
acterization, seem to be necessary require-
ments for providing new and reliable infor-
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mation. It is supposed that further research
may demonstrate the host spectrum of Gy-
rodactylus species in Iran is actually wider
and the classification of individual species
in terms of their host specificity will have to
be changed and additional species of Gyro-
dactylus species would be found.

Acknowledgments

The authors thank Miss Mitra Ghasemi
for her assistance with the drawing of the
taxonomic features of the parasites. We are
very thankful to Dr. Furhan T. Mhaisen who
extended great help in the research.

References
Bakke, T.A., Cable, J., Harris, P.D. (2007) The

biology of gyrodactylid monogeneans: the
“Russian-doll killers”. Adv Parasitol. 64: 161-
376.

Berg, L.S. (1965) Freshwater Fishes of USSR and
Adjacent Countries. Vol. 3, Israel Program
for Scientific Translations, Jerusalem. p. 50-
100.

Buchmann, K. (1998a) filling in as a within-lev-
el propagation may be an illusion. Bahavi
Brain Sci. 21: 749-750.

Buchmann, K. (1998b) Histochemical charac-
teristics of Gyrodactylus derjavini from the
fins of rainbow trout Oncorhynchus mykiss.
Folia Parasitol. 45: 312-318.

Bychovskaya-Pavlovskaya, 1. E. (1962) Key to
parasites of freshwater fish of the U.S.S.R,
Academy of science of the USSR zoological
institute, Moskva-Leningrad.

Cable, J., Tinsley, R.C., Harris, P.D. (2002) Sur-
vival, feeding and embryo development of
Gyrodactylus gasterostei (Monogenea: Gy-
rodactylidae). J Parasitol. 124: 53-68.

Coad, B. (2016) Iranian Freshwater fishes.
World Wide Web electronic publication,

Barzegar, M.

www.briancoad.com,  05/2016.

Cone, D.K., Odense, P.H., (1984) Pathology of
five species of Gyrodactylus Nordman, 1932
(Monogenea). Can ] Zool. 62: 1084-1088.

Dezfuli, B.S., Giari, L., Simoni, E., Menegatti,
R., Shinn, A.P,, Manera, M. (2007) Gill his-
topathology of cultured European sea bass,
Dicentrarchus labrax (L.), infected with Di-
plectanum aequans (Wagener 1857) Diesing
1958 (Diplectanidae: Monogenea). ] Parasi-
tol Res. 100: 707-713.

Kennedy, C. R. (2009). The ecology of parasites
of freshwater fishes: the search for patterns.
] Parasitol. 136: 1908-2008.

Ebrahimzadeh Mousavi, H.A., Mood, M.,
Omrani, B.S., Mokhayer, B., Ahmadi, M.,
Soltani, M., Mirzargar, S.S., Masoumian,
M., Pazooki, J. (2009) Gill ectoparasites of
goldfish (Carassius auratus, pearl scale vari-
ety) imported into Iran. Bull Eur Assoc Fish
Pathol. 29: 175-180.

Ebrahimzade Mousavi, H.A., Omidzahir, S.H.,
Soltani, M., Shayan, P, Ebrahimzadeh, E.,
Mousavi, S.H., Hoseini, M. (2013) Morpho-
metrical and molecular characterization of
Gyrodactylus cichlidarum (Gyrodactylidae)
from Astronotus ocellatus (Cichlidae) in Iran.
Comp Clin Pathol. 22: 1093-1097.

Ergens, R. (1983) A survey of the results of
studies on Gyrodactylus katharineri Malm-
berg, 1964 (Gyrodactylidae: Monogenea).
Folia Parasitol. (Praha). 30: 319-27.

Eschmeyer, W.N. (2017) FishBase. World Wide
Web electronic publication, www.fishbase.
org, 6/2017.

Ferguson, H. (1989) Systemic pathology of
fish: a text and atlas of comparative tissue
responses in diseases of teleosts. Iowa State
University Press, Ames, USA. 263 pp.

Garcia-Vasquez, A., Shinn, A.P, Bron, J.E.
(2012) Development of a light microscopy

stain for the sclerites of Gyrodactylus von

42 Iran J Vet Med., Vol 12, No 1 (Winter 2018), 35-44



Barzegar, M.

Nordmann, 1832 (Monogenea) and related
genera. Parasitol Res. 110: 1639-1648.
Gillardin, C., Vanhove, M.P.M., Pariselle, A.,
Huyse, T., Volckaert, EA.M. (2012) Ancy-
rocephalidae (Monogenea) of Lake Tangan-
yika: II. Description of the first Cichlidogy-
rus spp. parasites from Tropheini fish hosts
(Teleostei, Cichlidae). Parasitol Res. 110:

305-313.

Gussev, A.V. (1983) Methods for the collection
and processing fish parasites monogenean
material. Nauka, Leningrad. 48 pp. (In Rus-
sian).

Harris, P.D. (1998) Ecological and genetic ev-
idence for clonal reproduction in Gyrodac-
tylus gasterostei Glaser, 1974. Int J Parasitol.
28: 1595-1607.

Harris, P.D., Shinn, A.P, Cable, J., Bakke, T.A.,
Bron, J.E. (2008) GyroDb: gyrodactylid
monogeneans on the web. Trends Parasitol.
24: 109-111.

Jalali, B., Papp, M., Molnar, K., (1995) Four new
Dactylogyrus species (Monogenea: Dactylo-
gyridae) from Iranian fishes. Folia Parasitol.
42:97-101.

Jalali, B. (1995) Monogenean parasites of fresh-
water fishes of Iran. Ph.D Thesis. Vet Med
Res Hung Acad Sci. 105 pp.

Jalali, B. (1998) Parasites and parasitic diseases
of fresh water fishes of Iran. Fisheries Com-
pany of Iran. 564 pp. (In Persian).

Jalali, B., Barzegar, M. (2006) Fish parasites in
Zarivar Lake. ] Agric Sci Tech. 8: 47-59.
Jalali, B., Asadollah, S., Barzegar, M., Mahdi-
poor, M., Maghsodloo, E., Gheshlaghi, P,
Abdolahi, F., Mansouri, H., Fakhri, Z. (2007)
Parasites of native fishes of zayandeh-rud
river headwater and their pathological im-
portance for cultured fishes. Iran J Vet Sci. 4:

63-70. (In Persian).

Keivany, Y., Nasri, M., Abbasi, K., Abdoli, A.

(2017) Atlas of inland water fishes of Iran.

Iran J Vet Med., Vol 12, No 1 (Winter 2018), 35-44

Iranian Journal of Veterinary Medicine

Iran. Department of Environment. p. 47.

Luna, L.G. (1968) Manual of Histologic Stain-
ing Methods of the Armed Forces Institute
of Pathology. McGraw-Hill Book Company:
New York, USA.

Malmberg, G. (1970) The excretory systems and
marginal hooks as a basis for the systematics
of Gyrodactylus (Trematoda, Monogenea).
Arkiv. Zool. 2:1-235. Mokhayer B. 1981:
Studies on parasites of fishes of Sefid-rud
river. Iran J Vet Med. 4: 61-65.

Muterezi Bukinga, F., Vanhove, M.PM., Van
Steenberge, M., Pariselle, A. (2012) Ancy-
rocephalidae (Monogenea) of Lake Tangan-
yika: III. Cichlidogyrus infecting the world’s
biggest cichlid and the nonendemic tribes
Haplochromini, Oreochromini and Ty-
lochromini (Teleostei, Cichlidae). Parasitol
Res. 111: 2049-2061.

Noga, E. (2010) Fish disease: Diagnosis and
Treatment (2™ ed.). Wiley-Blackwell, North
Carolina, USA. p. 460.

Omidzahir, Sh., Ebrahimzadeh Mousavi, H.A.,
Soltani, M., Shayan, P, Ebrahimzadeh, E.,
Hoseini, M. (2012) Identification of Gyro-
dactylus gurleyi in Carassius auratus using
morphometric and molecular characteriza-
tion. Iran J Vet Med. 6: 41-46.

Omidzahir, Sh., Ebrahimzadeh Mousavi, H. A.,
Shayan, P., Ebrahimzadeh Abkooh, E., Mah-
moodzadeh, H. (2015) Morphometric and
molecular analysis of Gyrodactlus kobayashi
in Carassius auratus (Linnaeus, 1758). Iran J
Vet Med. 4: 425-432. (In Persian).

Papahn, F.,, Valinejad Zavaragh, A., Hoghoghi-
rad, N. (2004) Identification of the Mono-
geneans parasites of and the effect of popu-
lation density in grypus and the children of
Karun River in Ahvaz. Iran J Vet Med. 59:
283-288. (In Persian).

Pariselle, A., Boeger, W.A., Snoeks, J., Bilong
Bilong, C.F,, Morand, S., Vanhove, M.P.M.

43



Gyrodactylid Monogneans of Iranian fishes

(2011) The monogenean parasite fauna of
cichlids: a potential tool for host biogeogra-
phy. Int J Evol Biol. 2011: 471480.

Shinn, A.P.,, Harris, P.D., Cable, J., Bakke, T.A.,
Paladini, G., Bron, J.E. (eds.). (2010) Gy-
roDb. World Wide Web electronic publica-
tion. www.gyrodb.net, 06/2010.

Sukhdeo, M.V.K., Bansemir, A.D. (1996) Criti-
cal resources that influence habitat selection
decisions by gastro intestinal parasites. Int J
Parasitol Parasites Wildl. 26: 483-498.

Vanhove, M.P.,, Boger, W.A., Bukinga, EM., Vol-
ckaert, A.M., Huyse, T., Pariselle, A.A. (2012)
A new species of Gyrodactylus (Monogenea,
Gyrodactylidae), an ectoparasite from the
endemic Iranocichla hormuzensis (Teleostei,
Cichlidae), the only Iranian cichlid. Eur ]
Taxon. 30: 1-10.

Vanhove, M.P.M. (2012) Species flocks and par-
asite evolution. Towards a co-phylogenetic
analysis of monogenean flatworms of cich-
lids and gobies. PhD thesis, University of
Leuven.

Vanhove, M.P.M., Van Steenberge, M., Dessein,
S., Volckaert, EA.M., Snoeks, J., Huyse, T.,
Pariselle, A. (2013) Biogeographical impli-
cations of Zambezian Cichlidogyrus spe-
cies (Platyhelminthes: Monogenea: Ancyro-
cephalidae) parasitizing Congolian cichlids.
Zootaxa 3608: 398-400.

Vanhove, M.P., Economou, A.N., Zogaris, S.,
Giakoumi, S., Zanella, D., Volckaert, FA,,
Huyse, T. (2014) The Gyrodactylus (Mono-
genea, Gyrodactylidae) parasite fauna of
freshwater sand gobies (Teleostei, Gobioidei)
in their centre of endemism, with descrip-
tion of seven new species. Parasitol Res. 113:
653-68.

Whittington, I.D., Cribb, B.W.,, Hamwood,
T.E., Halliday, J.A. (2000) Host-specificity
of monogenean (platyhelminth) parasites: a

role for anterior adhesive areas? Int J Parasi-

Barzegar, M.

tol. 30: 305-20.
(1961) Systema helminthum,
Monogenea and Aspidocotylea. 4: 699.

Yamaguti, S.

44 Iran J Vet Med., Vol 12, No 1 (Winter 2018), 35-44



Abstracts in Persian Language

YO-FF ) ol (VY 093 VAV (il ool o aloxo

$raildag) 5 (& 2 ldle (auhiS139 25 Jaifgige) (SLa pwaliS1g 5 Curar
Olpjle Gl 3 555 (6L )3 jupl 4d 9> (19 iy

WS )5 ool "Wl sl e gwlad (Jod) (g %) (G0 031 madl pf rim 155552 o 50
O3l el R ¢ b BIEMND (Sl 3p0ld 83SE1S ¢yl 3T (G 6 slowt 9 Caniliags 29,5 ()
O3] ¢ yenbiod B ¢ pponinod B s Ty ooMa! 3151 8IRAEINS ¢ camb> malio 8481 (4l 33T 9 Wkl 29,5 (Y

(\Y"’\F’ olo 2o Yy @LQJ L)“’)"J‘ AYAS olo o YA :dlie C,‘.'Ql,».)b)

s AS>

- %

9095 2l oo S Wi (21 S (930 slmog,S (01550 | (S ogkeiSIog 2§ i sl ralllae die
loailsng, 5 s enle LugliiSTag 5 sladisS i g iyl dnllas Lol (o s tisles go 039l |y ey
9o o] WWAB Cola) WAY jlop Juad 3l diej ol )3 i 1518 g blo s )35 (s yd oyl Ay (B ogir 1150
(250l 33155 S 039305 475 1351 S0l 35, ] gkt A3 5 i Al ¥y et alo aiged WY Ly i
leale il g Gy agliSTog e o3}l Egoome 1l W8S )8 ol IS oy 3y50 5 005 300 3110 9 D
s (Bl loss 155 o)) B &g .5 5 Aigiog peusl e liskilino ogliiS13g05 ol o )3 S Ls sy 2390
39 GsN9-5 e Jhadl S g an 5 ekaled syl psisansS S (ueipsNi BgiS ogliS1g 3 Jals
3 pragg ) 33 oghiS139505 aeisS (Shjee il 2 oaled (6505 dmals W9 o0 U135 Ol el 5L gl sl 2 (srog
LSS oty aio )l (gl yosliSTog e aine; 3 i Eligind plonl sl (1S 90392 sy o ylai &y (935745 el
g8 gy i Ol e sladisS 5038 3 (Slijen (g blod  calisee

Laailesg)  ogheiS1ag] claale )33 (sl 1S s 03y

Email: hmosavi@utacir — +FaA(Y) $EARTIIT 2l FANEY) FIWWIY 125 1 s sdiny o (F



