stems
eYsity

B%

ISSN 2519-8513 (Print)
ISSN 2520-2529 (Online)
Biosyst. Divers., 2019,
27(3), 200204

doi: 10.15421/011927

Sexual and age characteristics of the parasitofauna
of Abramis brama (Cypriniformes, Cyprinidae) of the Lower Irtysh (Russia)

E. L. Liberman

Tobolsk Complex Scientific Station Ural Branch of the Russian Academy of Sciences, Tobolsk, Russia

Article info

Received 06.08.2019

Received in revised form
02.09.2019

Accepted 03.09.2019

Tobolsk Complex Scientific
Station of the Ural Branch
of the Russian Academy

of Sciences, Y. Osipova st.,
15, Tobolsk, 626152, Russia.
Tel.: +7-905-826-23-47.
E-mail: eilat-tymen@mail.ru

Introduction

One of the main aspects of the condition of aquatic ecosystems is
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In the present study, an evaluation was made of the dependence between infections by various types of parasites and the sex and age
of the host. The parasitic community of Abramis brama includes 24 species of parasites. We assessed the degree of infestation by para-
sites in groups of male, female and juvenile specimens. It was established that only male bream were infested with Zschokkella nova
(Klokacewa, 1914), Hysteromorpha triloba (Rudolphi, 1819), Allocreadium isoporum (Looss, 1894), Ichthyocotylurus platycephalus
(Creplin, 1852). The ciliates of Trichodina nigra (Lom, 1960) were noted on the gills and fins of all the examined fish, the extensiveness
of infection in the group of juveniles exceeded that of the groups of females and males. Specimens of Myxobolus rotundus (Nemeczek,
1911) were found on the gills and in the kidneys, and M. parviformis only on the gills of the fish. The level of infection in males was three
times the EI in females and juvenile fish. The infestation on the fins by the metacercaria of Rhipidocotyle campanula (Dujardin, 1845) in
male bream was more than 6 times higher than infection in females and juveniles. An increase in the extensiveness of infection in males
by the nematode Philometra ovata (Zeder, 1803) was also noted in comparison with groups of females and juvenile fish. Species-specific
monogeneans: Dactylogyrus falcatus (Wedl, 1857), D. wunderi (Bychowsky, 1931), D. zandti (Bychowsky, 1933), Gyrodactylus ele-
gans (Nordmann, 1832); the trematodes Sphaerostoma bramae (Miller, 1776) and Diplostomum chromatophorum (Brown, 1931)
infested all individuals of bream in approximately the same proportion, whereas an increase in the EI of the Caryophyllaeus laticeps
(Pallas, 1781) cestode in males was observed. Infection with metacercariae Metorchis sp. in males exceeded that in females and juvenile
fish. At the same time, only females and juvenile bream were infected by Chilodonella sp., metacercariae Opisthorchis félineus (Rivolta,
1884) and glochidia Unionidae gen. sp. During the studies in females, the following species of parasite were observed singly : Proteoce-

Pphalus sp., Azygia lucii (Miiller, 1776), Ergasilus sieboldi (Nordmann, 1832). Parasitization by Raphidascaris acus (Bloch, 1779) was
recorded only in males and juveniles, whereas in females this parasite was not observed. The dominant parasite in males was G. elegans,
in females — the representatives of the genus Dactylogyrus, in the juvenile individuals the trematode S. bramae dominated. Analysis of the
parasite fauna in various age groups allowed us to establish that at the age of 5+6+ bream were infected by 20 species of parasites, in age
group 3+4+ there were 15 species, at the age of 7+-8+ the fish were infected only with 11 parasitic species. The fish in all three groups
were infected by 7. nigra, Dactylogyrus spp., G. elegans, D. chromatophorum, S. bramae, R. acus almost at the same level and had no
sharp differences in extensiveness and abundance of infection. Unionidae gen. sp. were observed only in group 3+-4+. Parasitization by
Proteocephalus sp., metacercariae H. triloba and 1. platycephalus, A. isoporum, and A. lucii was found in bream of age group 5+—6+, the
species did not occur in bream at other ages. Nematode P. ovata and crustacean E. sieboldi infested the fish in age groups 3+-4+ and 5+
6+ with a slight increase in the extensiveness of infection at low abundance rates. The same age groups were observed to have decrease in
the extensiveness of infection with Chilodonella sp. and metacercariae O. félineus. Myxozoan Z. nova parasitized in age group 5+6+and
had an increase in extensiveness in age group 7+-8+. In all groups, infection was noted by representatives of the genus Myxobolus,
R. campanula and Metorchis sp. with EI increasing with age. The obligate parasite of bream — C. laticeps infested fish the most in age
group 3-+-4+ in comparison with age groups 5+6+ and 7+-8+. In the younger age group, the dactylogyruses were dominant parasites, in
the age group 5+6+ Gyrodactylus dominated, in the older age group — Metorchis sp.
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tributaries, and also the basin of the Yenisei (Kuderskij, 2001; Popov,
2010). Recently, the interest of scientists to determining presence of
dependence between the infestation with different species of parasites

species introduction. Introduction of alien species of fishes into water
bodies causes changes in biocenoses, including the arrival of parasitic
organisms not typical for the area. This leads to their mutual adaptation,
and therefore change in the composition of parasitic communities in
general (Kerr & Grant, 2000; Lymbery et al., 2014; Sheath et al., 2015).
During introduction of species to new areas, their usual diet changes,
which in tum is reflected in the community of species. Such processes
were observed during the introduction of common bream into the Ob-
Irtysh basin. Due to its status as a habitat generalist and its high fertility,
it has successfully naturalized in the water bodies of Ural, Siberia,
Transbaikal and Kazakhstan (Interesova, 2016). This species has distri-
buted itself practically throughout the Ob, Irtysh and many of their
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and the sex and age of the host has increased (Lizama et al., 2006; Tadi-
ri et al, 2016). The age structure and sex of fish have an effect on
change in distribution of parasites in ichthyocenoses, where differences
in preferences in feeding and living indicate non-uniformity of trophic
behaviour, which significantly contributes to the usually observed ag-
gregation of helminths in hosts in natural conditions (Duneau & Ebert,
2012; Hayatbakhsh et al., 2014; Tadiri et al., 2016). During their re-
search Rahman & Saidin (2011) and Ibrahim (2012) determined the
highest number of parasitic species and their intensity in females com-
pared with males. By contrast, Folstad & Karter (1992) found more
parasitic species in males, which they associated with high level of
testosterone, which causes immunosuppression, making them more
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susceptible to parasites than females. Also, Ranzani-Paiva et al. (1997)
in their study reported that males of Mugil platanus had a higher percen-
tage of infection with parasitic species than females. Hayatbakhsh et al.
(2014) determined the broadest distribution, average intensity and ab-
undance of parasites in 4. brama orientalis at the age of 5 years, com-
pared with other age groups. A significant difference was observed in
the composition of parasitofauna between males and females, though
the authors mentioned that the differences were not statistically signifi-
cant, male fish were more heavily infested than females (Hayatbakhsh et
al.,, 2014). Anderson (1974) considers that at the age of 2+ the parasito-
fauna of bream became poorer due to the fact that different age groups
feed differently and therefore intensely compete for food resources
through which the infestation of fish takes place. Despite numerous
studies, there are no definite results on the influence of sex and age of the
host on infestation with helminths, not related to the conditions of envi-
ronment or life cycle of fish.

In the basin of the Lower Irtysh 4. brama is an important link of the
ecosystem, its parasitofauna underwent significant changes after accli-
matization in the new water body (Tkachev, 1998; Sous' & Rostovcev,
2006; Liberman & Voropaeva, 2018). Numerous studies of parasitic
communities in bream, after its introduction into the new aquatic eco-
system have demonstrated impoverishment of the fauna of parasitic
organisms compared with the native range; the dynamics of change in
its parasitic community in different sex and age groups has not been
analyzed by researchers (Agapova, 1958; Agapova, 1966; Kashkovskij
et al, 1974; Sous', 1975). Naturally the question rises — how effectively
have the specific species parasitic in bream adapted in new habitat over
the decades; and whether the sex and age of the host influence the com-
position of its parasitofauna?

The objective of the study was determining the sex and age pecu-
liarities of the parasitic community of A. brama in the Lower Irtysh.

Materials and methods

Parasitofauna of bream was studied in June—July of 2017-2018.
The ichthyological material was obtained in the areas of the Tobol river
(Karachino village, 58°02'50" N, 68°06'35" E) and the Irtysh river (Gor-
noslinkino village 58°43'54" N, 68°41'54" E) within Tobolsky and Uva-
tsky districts of Tyumen Oblast. A total of 54 bream were examined,

Pavlovskaya (1985) on living material in laboratory conditions. The pa-
rasites found in the fish were fixated, then temporary and constant pre-
parations were prepared for identification of species (Skarlato, 1984,
1985, 1987, Sudarikov et al., 2002; Fiala et al., 2015). We calculated the
extensity of infection (percentage of individuals of host in which a spe-
cies of parasite was found, EI) with standard error, intensity of infection
(minimum and maximum number of specimens of parasite per one
infected individual, IT), abundance index (mean number of specimens of
the parasitic species per one examined individual of host, Al) with stan-
dard error. To determine the domination of species in the groups, we used
the Berger-Parker domination index (d) (Mehgarran, 1992). The data
were analyzed in Statistica 10.0 (StatSoft Inc., USA) using the method of
descriptive statistics. The results are demonstrated in the tables as x + SE
(x + standard error). The analysis of significances of differences was per-
formed using ANOVA dispersion analysis method, differences were
considered significant at P < 0.05. During the analysis of distribution of
parasites according to sex and age, the fish were divided into groups of
males — 11, females — 27 and juvenile individuals — 16, and also three age
groups: 3+4+ (n=29), 5+-6+ (n=21), 7+-8+ (n=4).

Results

Peculiarities of parasitofauna of bream in the groups male, female
and juvenile fish. In the examined individuals of A. brama, 24 species
of parasite were found, belonging to different systematic groups: Oligo-
hymenophorea — 1, Phyllopharyngea — 1, Myxosporea — 3, Monogenea —
4, Cestoda — 2, Trematoda — 9, Nematoda — 2, Bivalvia — 1, Copepoda — 1.
Only males were observed to have infestation with Z. nova, H. triloba,
A. isoporum, I. platycephalus (Tables 1, 2). Myxozoan Z. nova parasi-
tized the bladder in 27.3% of males. Only 3 individuals were infested
with metacercariae of H. triloba, El equaling 9.1%. In the intestine of
one bream, immature marita 4. isoporum were found, with infestation
intensity equaling 20 specimens. In one bream, two I platycephalus
cysts were found on the surface of the heart.

Table 1

Extensity of infection of A. brama in the Lower Irtysh
by protozoans and myxosporeans in the groups males,
females and juveniles (x + SE, %)

aged 3+-8+, with body length (L) of 21.7-44.3 cm and body weight of Species of parasite ~~ Males,n=11 Females,n=27 Juveniles,n=16
(M) 214-1,100 g. The fish for the studies were delivered alive in sepa- Trichodina nigra (Lom, 1960) 4544150 29.6+88 68.7+11.6
rate containers for live fish in order to avoid transmission of parasito- Chilodonella sp. - 3.7£36 18.7+9.8
fauna. The analysis of the ichthyological material was performed using ~ Zschokkellanova (Klokacewa, 1914)  27.3+134 - -
the biological analysis method (Pravdin, 1966). Complete parasitologi- Myxobolus r 0’””_‘1”5 (Nemeczek’ 909+87  296+88  312+116
cal analysis was performed according to the method of Byhovskaya- 2L M parviformis sp.n.
Table 2
Metozoan parasites in bream in the groups males, females and juveniles (x + SE)
Species of parasite Males,n=11 Females,n=27 Juveniles,n=16

EI II Al EI )i Al EI 1 Al
Dactylogyrus falcatus (Wedl, 1857), D. wunderi
(Bychowsky, 1931), D. zandii (Bychowsky, 1933) 100.0 5-143  453+13.1 963+£3.6* 13-167 629+73 100.0 9253 85.1£174
Gyrodactylus elegans (Nordmann, 1832) 81.8+11.6* 4256 640+239 815+75 1-258 594+143 937+6.1 4-176  706+119
Caryophyllaeus laticeps (Pallas, 1781) 273+134 145 45+41 333491 1-75 39+28 500+125 1-13 29+1.1
Proteocephalus sp. - - - 37436 1 0.04+0.04 - - -
Diplostomum chromatophorum (Brown, 1931) (mtc) 818116 221 60+21 77.8+80 127 6.1+15 937+6.1 1-69 99+42
Hysteromorpha triloba (Rudolphi, 1819) (mtc) 9.1+87 1 0.1+0.1 - - - - - -
Rhipidocotyle campanula (Dujardin, 1845) (mtc) 454+15.0 2-8 25+10  74+50 4-5 03+02 62+6.1 4 03+03
Ichthyocotylurus platycephalus (Creplin, 1852) (mtc) 9.1+87 2 02402 - - - - - -
Metorchis sp. (mtc) 545150 1-10 23+09 333+9.1 1475 186+176 125+83 2-6 05+04
Opisthorchis felineus (Rivolta, 1884) (mtc) - - - 185475 224  13+09 312£116 25 1105
Allocreadivum isoporum (Looss, 1894) 9.1+87 20 1.8+18 - - - - - -
Sphaerostoma bramae (Miiller, 1776) 90.1£9.0 2-79 185+£7.1 704+88 1-74 13.7+£38 812+98* 1-1019 983+654
Azygia lucii (Miiller, 1776) (juv) - - - 37436 2 0.1%0.1 - - -
Raphidascaris acus (Bloch, 1779) (1) 273+134 322 28+20 125+83 - 81+6 04+04 - -
Philometra ovata (Zeder, 1803) 273+134 1-6 08+06 148+6.8 2-6 07+£03 62+6.1 1 0.1+0.1
Unionidae gen. sp. (1) - - - 74+50 13 01+01 62+6.1 5 03+03
Ergasilus sieboldi Nordmann, 1832) - - - 74£50 13 0.1£0.1 - - -

Berger-Parker index, d 0430 0375 0315

Note: EI — extensity index (%); II — intensity index (min-max); Al — abundance index (spec.); - no parasite was found; mtc — metacercaria; 1 — larva; juv — juvenile;

* — dominating species in the group.
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Ciliates of 7. nigra were recorded on the gills and fins of all exami-
ned bream. Extensity of infection equaled 68.7% in juveniles, 45.4% in
males, and 29.6% in females. Specimens of M. rotundus were found on
the gills and in the kidneys, and M. parviformis sp. — only on the gills.
The level of infestation in males (90.9%) was 3 times higher than EI in
females (29.6%) and juvenile fish (31.2%). Infestation of the fins with
R. campanula metacercariae in male bream was over 6 times higher than
infestation in females and juvenile individuals. Also, increase in extensi-
ty of infection in males was observed for P. ovata nematode (cavity of
the body) 27.3%, EI equaled 14.8% in females, and 6.2% in juveniles.

Highly host-specific monogeneans: D. falcatus, D. wunderi, D. zandli,
G. elegans, S. bramae and the trematode D. chromatophorum (Table 2)
infected the individuals of bream in approximately equal proportions,
whereas EI increase was observed for the cestode C. laticeps: males —
females — juveniles. Infection with metacercariae Metorchis sp.
equaled 54.5% in males, and 33.3 and 12.5% in females and juveniles
respectively. At the same time, only female and juvenile bream were in-
fested with Chilodonella sp. with EI measuring 3.7% and 18.7% re-
spectively, O. féelineus metacercariae (18.5% and 31.2%) and Unionidae
gen. sp. glochidia (7.4% and 6.2%) (Tables 1, 2). During the study, the
females were found to host singular individuals of the parasites Profeo-
cephalus sp., A. lucii, E. sieboldi (Table 2). Parasitism by R. acus was
observed only in males and juveniles, EI was 27.3% and 12.5% respec-
tively, and in females this parasite was not found.

The dominating parasite in the male group was G. elegans (d =
0.430), in females — representatives of the Dactylogyrus genus (d =
0.375), whereas in juveniles the dominant parasite was the trematode
S. bramae (d=0.315) (Table 2).

Extensity of infection in male, female and juvenile bream signifi-
cantly differed (P < 0.05) for Z nova, Myxobolus spp. (M. parviformis +
M. rotundus), and R. campanula. In the remaining cases, no significant
differences were determined. Extensity of infection by Z nova in males
differed from females (P = 0.009) and juveniles (P = 0.009), the same
was observed for parasitism by Myxobolus spp. (P = 0.006 and P =
0.007, respectively). Significant differences were found in the extent of
infestation with R. campanula between adult males and females (P =
0.024), and juveniles (P = 0.020).

Dispersion analysis of significance of differences in intensity of in-
fection with metazoan parasites between the male, female and juvenile
bream groups revealed significant differences (P < 0.05) only for
R. campanula, at the same time, 11 in males reliably differed from that of

T. nigra, Dactylogyrus spp., G. elegans, D. chromatophorum, S. bramae
and R. acus at practically the same level, with no sharp differences in
extensity and abundance of infection. Glochidia Unionidae gen. sp. were
observed only in the age group 3+—4+ in 10.3% of the examined fish.
Only age group 5+—6+ was observed to be parasitized by Proteocepha-
lus sp., metacercariae H. triloba and I. platycephalus, A. isoporum and
A. lucii in 4.8% of cases each, at the same time these species were not
found in the bream of other ages. Philometra ovata and E. sieboldi in-
fested fish at the age of 3+-4+ and 5+-6+ with insignificant increase in
extensity of infection at low parameters of abundance (Table 3). In these
age groups, parasitism by Chilodonella sp. and metacercariae O. felineus
was observed with decrease in infection extensity. Zschokkella nova pa-
rasitized age group 5+-6+ with EI —4.8%, whereas El in the group 7+—
8+ increased by up to 50.0%. In all age groups, infection by representa-
tives of Myxobolus genus, metacercariae R. campanula and Metorchis
sp. was observed with EI increase with increasing age. The obligate
parasite of bream — C. laticeps, infected fish of age 3+4+ at 55.2%, in
the group 5+6+ at 14.3%, in 7+-8+ in 25.0% of cases.

In the youngest age group, the dominant parasites were metazoans
of the Dactylogyrus genus (d = 0.362), in the age group 5+-6+ the
dominant were Gyrodactylus flatworms (d = 0.454), in the older age
group the dominant parasites were metacercariac Metorchis sp. (d =
0.603), which, probably, is related to small selection in this group (Table 4).

As a result of ANOVA for extensity of infection in different age
groups of bream, reliable differences (P < 0.05) were determined for
Z. nova, Dactylogyrus spp., C. laticeps. In the remaining cases no signi-
ficant differences were found. Infection by Z. nova in the 7+-8+ group
differed from that of the group 5+6+ (P = 0.005) and 3+4+ (P =
0.002), extensity of infection by Dactylogyrus spp. in Age 5+-6+ was
different from other ages (P < 0.001), and also significant differences in
parasitism by C. laticeps were determined between the groups 3+-4+
and 5+6+ (P=0.014).

Analysis of significance of differences in intensity of infection by
metazoan parasites in different age groups of bream revealed differen-
ces at infection by Metorchis sp. (P < 0.001). Intensity of infection with
Metorchis sp. of bream at the age of 7+-8+ was different from the
groups 3+4+ (P =0.015) and 5+-6+ (P=0.017).

Table 4
Extensity of infection of 4. brama in the Lower Irtysh
by protozoans and myxosporeans by different age groups (x = SE, %)

females (P =0.017) and juveniles (P = 0.013). Species of parasite 3+4+n=29 5+6+n=21 7+8+,n=4

Peculiarities of parasitofauna of bream of different age groups. T. nigra 483+93 38.1+10.6 50.0+25.0
Bream of age 5+6+ were infected with 20 species of parasites, 15 Chilodonella sp. 103+5.6 48+47 -
species were observed for the age group 3+4+, and only 11 in the age ~ Z nova - 48+47 50.0+25.0
group 7+-8+ (Table 3, 4). All three groups of bream were infected with ~ Mobolus spp. 27.6+83 619+106 500£250
Table 5
Metazoan parasites of bream of different age groups, (x £ SE)

Species of parasite 3+4+,n=29 5+6+,n=21 7+8+,n=4
EI I Al 1I Al El I Al
Dactylogyrus spp. 100.0* 9-253 759+102 952447 5-167 574+104 100.0 17-79 375+14.0
G. elegans 862+64 1-258 588+114  905+64* 1-256 778+170  750+21.6 2-63 243+148
C. laticeps 552492 1-45 41+1.6 143+7.6 2-75 38+36 250+21.6 1 03+0.2
Proteocephalus sp. - - - 48+4.7 1 0.05+0.05 - - -
D. chromatophorum (mtc) 862+64 1-69 8.0+25 80.9+8.6 121 65+15 750+21.6 1-17 53+40
H. triloba (mtc) - - - 48+4.7 1 0.05+0.05 - - -
R. campanula (mtc) 103+5.6 4-5 04+03 19.0+8.6 2-8 1.0+£05 250+21.6 6 1515
1 platycephalus (mtc) - - - 48+47 2 0.1+0.1 - - -
Metorchis sp. (mtc) 20.7+7.5 1-3 04+02 47.6+10.9 1-10 23+£0.7  250+21.6% 475 1188+118.7
O. felineus (mtc) 241+79 2-5 08+03 143+7.6 2-24 1.3+1.1 - - -
A. isoporum - - - 48+4.7 20 09+1.0 - - -
S. bramae 759+79 1-1019 599+378  762+93 1-79 179+4.8 100.0 5-14 8.8+2.1
A, lucii (juv) - - - 48+47 2 0.1%0.1 - - -
R acus (1) 69+47 1-6 02+0.2 95+64 622 13+1.1 250+21.6 3 0.8+0.8
P.ovata 13.8+64 1-6 05+03 19.0+8.6 1-6 0.7+04 - - -
Unionidae gen. sp. 103+£5.6 1-5 03+02 - - - - -
E. sieboldi 34+34 1 0.03+£0.03 48+47 3 0.1+0.1 — — —
Berger-Parker index, d 0.362 0454 0.603

Note: see Table 2.
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Discussion

Analysis of distribution of parasites in fish with different habitat or
feeding preferences clearly demonstrates how non-uniformity of trophic
behaviour significantly contributes to usually observed aggregation of
helminths among hosts in natural conditions (Hayatbakhsh et al., 2014).
Parasitic organisms, the life cycle of which is not related to the food
chain, such as ectoparasites or three-host species, can adapt to the habi-
tat and biological peculiarities of the host. Juvenile individuals were ob-
served to have high, compared with males and females, infection of the
surface of the body by protozoans. Therefore, 7. nigra parasitized 68.7%
of the juvenile fish, whereas EI equaled 29.6% in females, and 45.4% in
males. However, between the youngest age group and mature individu-
als no differences in extensity of infection with this trichodinid were
observed. By contrast to adults, immature bream prefer shoreline, well
heated microbiotopes, which have favourable conditions for the deve-
lopment of trichodinids and other protozoans (Reshetnikov, 2003).

We observed reliable differences in the extensity of infestation with
Dactylogyrus spp. in the age group 5+6+ compared with the other age
groups and intensity of infection between groups 3+-4+ and 5+6+
years, which coincides with the life cycle of Dactylogyrus metazoans
and possible accumulation of parasites in fish with age, when gills en-
large as the fish grow, leading to significant increase in the level of
infection (Machado et al., 1994). Another representative of monoge-
neans, G. elegans, was observed to have reduction of intensity of infec-
tion in the group 7+-8+ (Al — 24.3 spec.) compared with age group 5+—
6+ (AI-"77.8 spec.). Adult Gyrodactylus flatworms produce vital larvae
which remain on the hosts or attach to plants. Perhaps, reduction in the
intensity of infection in the group 7+-8+ was related to preference of
fish of older groups for deeper areas in the water bodies, in which, in
turn, less vegetation and stronger currents occur (Reshetnikov, 2003).
According to Ottova et al. (2005), over the spawning period, male bream
are more susceptible to infestation with Gyrodactylus, though our studi-
es did not prove this hypothesis.

The three-host parasite — Rhipidocotyle campanula in the stage of
metacercariae was found on the fins of bream. Extensity and abundance
of infection in males was 67 times higher than in females and juvenile
fish. The parasite develops in mollusks of the Anodonta and Unio gene-
ra, the miricidia infest fish of the Cyprinidae family, and the final hosts
of the trematode are predatory fish (Taskinen et al., 1994; Lebedevab,
2005; Rusinek & Kondratistov, 2010). The high rate of infection of
males by R. campanula was perhaps related to increase in the level of
hormones during spawning, which causes immunosuppression, making
them more susceptible to parasites (Folstad & Karter, 1992). Helminths
Proteocephalus sp. and Azygia lucii (juv) were found only in females of
the age group 5+—6+. Cercariae A. lucii develop in mollusks, non-preda-
tory fish become infested after swallowing cercariae swimming in the
water column, therefore such findings in bream are considered acciden-
tal (Rueckert et al., 2007; Sokolov et al., 2017; Chunchukova et al., 2017).
Intermediate hosts for Proteocephalus sp. are different crustaceans also
included in the diet of bream.

The larval stage of R acus parasitizes the liver of fish, EI of this
species in males was twice as high as infestation in the juveniles. Males,
by contrast to juveniles, have their own preferences both in food and
habitat, which indicates their more intense infestation. In its develop-
ment cycle, this nematode has a broad range of reservoir hosts (oligo-
chaetae, mollusks, crustaceans, larvae of insects, alevins, non-predatory
fish), which are associated ecologically with one another in trophic net-
works (Supryaga & Mozgovoj, 1974). The final obligate host for R.
acus is pike, for which bream, in turn, is food (Sokolov et al., 2017;
Platonov et al., 2018). In the Caspian Sea bream were observed to have
increase in extensity of infection with Caryophyllaeus laticeps at the age
2+ to 5+, at the same time infection in females was 4 times higher than
in males (Hayatbakhsh et al., 2011). In our study, contrary data were
received, therefore C. laticeps infection in bream aged 5+—6+ reliably
decreased by 4 times compared with group aged 3+4+, also no statisti-
cally reliable differences in infection rates of males and females were
observed. The life cycle of C. laticeps takes places with participation of
oligochaetae of the following genera: Tubifex, Limnodrillus, Psammo-
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tyctes (Cowx, 1983; Kostarev, 2003). Fish of different age are fattened
in different parts of the water body, which is related to the spawning
time of mature individuals, which choose areas with dense vegetation,
due to which their diet range can change, causing these differences
(Karasev, 2008; Shatunovskij et al., 2009). A higher parameter of ex-
tensity of infection in the younger age group indicates the food prefe-
rence of bream at this age, i.e. domination of oligochaetae in the diet
compared to older fish (Rumyancev, 1975). In turn, the representatives
of oligochaetae are intermediate hosts of myxosporeans: Zschokkella
nova and Myxobolus spp. (Tyutyaev, 2008), also these parasites can
have a one-host cycle of the development with transmission from fish to
fish (Diamont, 1997). In our study, we determined a difference in EI for
myxosporeans in males compared with the group of females and juve-
niles, the percentage of infection in males was three times higher com-
pared to females and juvenile fish. However, infection by Z nova in the
groups 7+—8+ years (50.0%) was higher than in fish of the group 5+-6+
(4.8%), and bream aged 3+4+ were not infected with this parasite.
Another situation was observed for infestation with Myxobolus spp. in
the age groups of fish, extensity of infection was observed with increase
in age, which indirectly supports the one-host theory of the life cycle of
myxosporeans.

Conclusions

In the conditions of the Lower Irtysh, no clear borders in distribu-
tion of species in the parasitic communities were observed in bream.
Significant differences were determined for infection by Z. nova, M. par-
viformis and M. rotundus, R. campanula between the of male, female
and juvenile groups, which were related to the biological cycles and the
habitat preferences of the fish. In different age groups of bream, diffe-
rences were noted for infection with Z. nova, Dactylogyrus spp., C. lati-
ceps, the development cycle of which was directly related to the diet
range, habitat or process of their accumulation with age. Generalizing
the literature data, currently, studies around the world have not yet come
to a unanimous opinion on influence of sex and age on the infection of
fish by parasitic organisms. More detailed studies should be conducted,
for there is no clear picture of whether higher levels of infestation with
parasites are conditioned by sex and age of fish, rather than the envi-
ronment in which they live.

The article was prepared with financial support of the FASO Russia within the
following topic of Fundamental Scientific Research “Fish population of the win-
tering stream pockets of the Lower Irtysh, pattern of its distribution, migration and
parasitic communities” State Registration Number AAAA-A19-119011690102-1.
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