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Abstract
A study of the diplozoid species Paradiplozoon homoion on the gills of Pseudophoxinus antalyae was
conducted. A total of 240 P. antalyae were examined from December 2005 through to June 2006
with monthly intervals for seasonal occurrence and site selection of P. homoion. Of the 240 fish
examined, 131 (54.6 %) were infected with P. homoion. A total of 705 parasites were recorded, the
maximum intensity of infection was 32 specimens of P. homoion in February on a single fish. The
prevalence of the parasite varied with fish body size. The highest frequency of occurrence was
found on fish in the 12-17.9 cm size classes. Branchial distribution of P. homoion was studied in
monospecific infections. There were no preference found in the distribution of P. homoion over
the gill arches between left and right sides of the host (P<0.05). There were also no significant
differences in the number of P. homoion between the gill arches (P=0.05), but gill arches II and III
were preferably infected (30.9% and 27.8% respectively) when compared with the gill arches I
and IV.

* Corresponding author’s E-mail: esoylu@marmara.edu.tr

Introduction
Monogenea are parasites mostly found on the
gills and skin of freshwater and saltwater fish.
They are characterized by a simple
developmental cycle and single host in the life
cycle (Ginetsinkaya, 1961). Diplozoids are
blood feeding gill parasites of cyprinid fish.
A special characteristic of diplozoids are that
two young worms fuse together at the middle
of the body to form a crosslike figure
(Bykhovskaya-Pavlovskaya et al., 1962).
Around 60 species of diplozoids have been
described in the genera Diplozoon, Eudiplozoon,
Sindiplozoon, Paradiplozoon and Inustiatus, of
which fifteen species have been recorded from

Europe (Khotenovsky 1985). Diplozoid
species are known as highly host specific
except Paradiplozoon homoion. Paradiplozoon
homoion has been recorded from more than
fifteen cyprinid fish species (Khotenovsky,
1985; Gelnar et al., 1994). Paradiplozoo homoion
was recorded from the gills of ten species of
cyprinid fish in Morava and Vlara Rivers the
Czech Republic (Matejusova et al., 2002).
Identification, genetic characterization and
classification of P. homoion have been
investigated by some authors (Matejusova et
al., 2001, 2004; Pecinkova, 2005). In the present
study P. homoion was recorded for the first
time on the cyprinid, Pseudophoxinus antalyae.
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Seasonal occurrence and microhabitat
distribution of P. homoion is examined over a
seven-month period.

Materials and methods
The investigation was carried out from
December 2005 through to June 2006 with
monthly intervals. Fish caught from Kepez I
hydroelectr ic  power plant  loading pond
(N 36o 57´ 289” E 30o37' 624”). Fish were
collected by electrofishing and mostly by
traps. At each time period, between 15 and 50
fish were caught. A total of 240 P. antalyae were
examined with total body length from 3.5 to
19.3cm (mean 12.55 ± 3.49cm) and weight
from 0.3 to 103.3g (mean 34.47 ± 23.07g).

The fish were dissected immediately after
sacrifice. The gill arches were excised and
placed in separate Petri dishes containing
lake-water and examined using a binocular
microscope. Left and right gill arches were
numbered I to IV, gill arch I nearest to
operculum. Diplozoids found on the host
were removed using a needle. The haptor of
some P. homoion was excised and fixed in
glycerine-ammonium picrate (Malmberg,
1970). Identification of the parasite was made
with the morphologic characteristics and
measurements of sclerotized parts, according

to Khotenovsky (1985) and Matejusova et al.
(2002). All slides were studied with a Nikon
Diapod 300 microscope and photographs
were recorded by Sony CCD Iris colour-video
camera line.

The distribution of P. homoion on the left and
right side of the gill arches was analysed by
Chi-square test. The distribution of P. homoion
between the gill arches was analysed by
paired sample T test.

Results
Seasonal occurrence and branchial
distribution of P. homoion on the gills of
P.  antalyae were examined in monospecific
infections. A total of 240 P. antalyae were
dissected of which 131 (54.6%) were infected
by P. homoion. A total of 705 P. homoion were
recorded on the gills of examined fish.
Monthly prevalence was highest in January
(79.3%) and lowest in May (43.2%); monthly
evaluation of prevalence and water
temperature is reported in Figure 1. Observed
distribution of the parasites on the host
ranged from 1 to 32 individuals. The
maximum intensity of infection was 32
specimens of P. homoion in February on a
single fish.

The data analysis did not show any significant
differences in the number of P. homoion
between the left and right set of gill arches
of P. antalyae (P<0.05). The prevalence of
P. homoion was 50.4% on the left gill arches
and 49.6% on the right side gill arches. There
were no significant differences in the number
of P. homoion on the different gill arches
(P=0.05). Nevertheless, there were differences
in the number of parasites between the gill
arches I and II, I and IV, II and IV, III and IV.
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Figure 1. Monthly prevalence of the parasite on the
host and water temperature.



Bull. Eur. Ass. Fish Pathol., 27(2) 2007, 72

However, parasite number between the gill
arch I and II, II and III was not different.
Greater number of P. homoion colonized on
the gill arch II (prevalence 30.9%) and III
(27.8%), minimum on the gill arch IV (18.3%).
The prevalence, mean intensity and
abundance of P. homoion  on P. antalyae
increased with the size of the host but
decreased in the largest size classes. Mean
prevalence of the parasite was found 24.3%
in 3.5-11.9 cm size classes, 68.9% in 12-17.9
cm size classes and 25.0% in 18-19.3 cm size
classes. Paradiplozoon homoion was too scarce
from the smaller size classes (3.5-11.9 cm size
class). In total 77 host fish were examined and
48 individuals of parasite recorded from this
size class. Prevalence and mean intensity
increased with size of the host (12-17.9cm size
class) and from 157 host fish, 651 individual
of parasite was recorded. But prevalence
decreased in the largest size class (18-19.3 cm
size class) and only 6 parasites were recorded
from 6 individuals of P. antalyae (Figure 2).

Discussion
There are a limited number of studies on the
diplozoids in Turkey. Öztürk (2000) reported
P. homoion on the gills of Rutilus rutilus in the
Lake Manyas. Aydogdu et al. (2001), found
P. megan on Leuciscus cephalus in Doganci Dam

Lake, Bursa. The present study is the first
comprehensive investigation on seasonal
occurrence and site selection of a diplozoid
species. Prevalence and intensity of P. homoion
on the gills of P. antalyae was found to be
related to host body size. Parasite prevalence
was the lowest in the smaller size classes,
increased significantly in medium size classes,
and decreased again in largest size classes of
the host fish. These results correspond with
the findings of Chapman et al. (2000). In his
study diplozoid parasite Neodiplozoon
polycotyleus on the gills of the African cyprinid
Barbus neumayeri was investigated in wet and
dry seasons with hypoxic condition. However,
those ecological conditions are different from
the present study. Water temperature varied
between 10.5oC and 18oC during the present
study, and this temperature range was not so
effective on the development and distribution
of P. homoion. According to Ginetsinskaya
(1961), the reproductive system of diplozoon
is functionless in winter; the production of
eggs begins in spring following a rise in
temperature. The lowest prevalence on larger
fish may be due to development of immunity
with age (Chapman et al., 2000). The lowest
number of P. homoion on the gill arch IV both
on the left and right side is related to smaller
surface area of this arch. The spawning period
of P. antalyae is between April and July (Yenice,
2002). According to Chubb (1977) most
monogenoid populations show peaks during
spring and early summer when their host
spawn. The high frequency of occurrence of
the parasites in January and February is
therefore not thought to be related to increased
susceptibility of the host fish during their
spawning period. During January and
February it was observed that most of the fish
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Figure 2. Prevalence, intensity and abundance of
the parasite in various size classes of the host fish.
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accumulated in one part of the pond. Dense
fish population may effect the parasite
number.

In conclusion, no significant preferences were
found in the distribution of P. homoion on the
gill arches between the left and right sides of
P. antalyae. There was no significant preference
for specific gill arches, however P. homoion
preferred second and third gill arches.
Paradiplozoon homoion was found each month
during investigation. Monthly prevalence of
the parasites showed fluctuations (Figure 1).
High prevalence of the parasite was not
related to the increased susceptible period of
the host fish during spawning.
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