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The paper provides data from special researches within the Dnipro-Bug estuary
area, the one of the most productive water areas in Ukraine. Our investigation was
focused on the determination and study of the seasonal dynamics of common bream
(Abramis brama L.) parasitophauna. The result of our researches makes possible to trace
the timing of helminths infestation, as well as the timing of releasing. We calculated
the prevalence of invermination (percentage of fishes in which helminths species were
detected), intensity of invermination (minimum and maximum number of helminths
specimens per infested fish), index number (average number of helminths species per
infested fish). Of the total number of studied fishes, 95.7% were infested by helminths.
A total of 30 species of helminths were identified, which belong to 4 classes: Trematoda,
Monodenoidea, Cestoidea, Nematoda. It is established that the parasitophauna of
common bream directly depends on the nature and type of the reservoir, its ecological
conditions. Each typical water area, in our case, has its own specific parasitophauna,
which depends on the hydrological regime and the presence or absence of final and
intermediate hosts, i.e. the individual combination of abiotic and biotic factors. The
most shared males and females of common bream infected with digenetic trematodes
(Trematoda), the total defeat of which was 75.1%. Of these, 43.5% fish specimens were
infected with marita trematodes, and 62.7% — metacercaria. Monogenetic suckers were
found in 80.6% specimens of common bream, tapeworms (Cesfoda) in 82.0%, and
nematodes (Nematoda) in 8.8% specimens of common bream.

Studies have shown a fairly high degree of common bream infestation with
helminths. This fact, obviously, should be used like the additional reason for a decrease
in the number of common bream populations from the Dnipro-Bug estuary area and,
accordingly, a decrease in the catch volumes from one of the main industrial objects.

Keywords: common bream, Dnipro-Bug estuary area, fish, parasites, infestation,
helminth fauna.

Formulation of the problem. The pressure of human economic activity
on natural ecosystems during the last years has reached a level that exceeds their
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capacity for self-recovery. These circumstances, leads to the gradual degrada-
tion of the biotic complex. The most difficult situation is observed in aquatic
ecosystems, a certain static nature of which does not allow them to quickly
adapt to the emerging changes [1, c. 406; 2, c. 438].

The situation is further aggravated by the fact that the agrarian and indus-
trial-household complexes withdraw significant volumes of fresh water from
circulation and instead discharge untreated or insufficiently purified water into
the river system, which contains a list of components that are not characteristic
of the hydroecosystem. It is has a serious destructive influence on the hydro-
biocenoses. The growth of anthropogenic pressure on hydroecosystem nega-
tively affects the living conditions, reproduction and feeding of hydrobionts.
First of all it concern especially valuable anadromous and semi-anadromous
commercial fish species. That’s why occurs a decrease in the number of com-
mercial fish stocks, increases the variability of their main biological indica-
tors, and a redistribution of the ichthyofaunas structure is recorded [3, c. 145].
Over the past 25-30 years, there has been a sharp decline in productivity and a
decrease in the species diversity of freshwater and brackish-water, anadromous
and semi-anadromous fish species in most of all Ukrainian hydroecosystems
[3, c. 146; 4, c. 24]. This led to the development of degradation processes within
the entire estuarine hydroecosystem, which caused a sharp decline in produc-
tivity [3, c. 147-148; 5, c. 63, 5, 6]. At the same time, a particularly negative
situation has developed in the Dnipro-Bug estuary area, where fish stocks have
suffered the most among river systems. Due to the growing anthropogenic pres-
sure, unsatisfactory conditions have been created for the natural reproduction
and feeding of fish. The state of the most widespread commercial fish popula-
tions — common bream (4bramis brama L.) from inland waters of Central and
Eastern Europa, is no exception. Contrary to this background, occurs the very
critical ichthyopathological situation, because the resistance of fish to parasites
is determined not only by their size, age, sex and physiological condition, but
also depends on the state of the ecological environment.

Analysis of researches and publications. The qualitative and quantita-
tive composition of parasitophauna, features of its vital activity and influence
on commercial fish fauna ichthyofauna have been studied quite fully. They were
provided in numerous modern data [6, c. 4; 7, c. 428-445; 8, ¢. 155-157], which
in the complex provided important results for theory and practice.

Recently, the interest of scientists to determine the presence of a relation-
ship between infection by various types of parasites and environmental factors
if the hydroecosystem, as well as biological characteristics of the host fish, has
increased significantly [8, c. 156; 9, p. 202; 10, c. 39-40].

Scientists pay much attention to the study of the parasites spread and
the average intensity of infestation depending on the age of the fish [10, c. 42;
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11, c. 389; 12, c. 64]. No less attention is paid to the influence of parasites
on the physiological state of common bream (4bramis brama L.). In partic-
ular, studies have revealed changes in the proportions of various enzymes in
the intestinal cavity, depending on the infestation degree of common bream by
helminths [13, ¢. 44; 14, c. 239-240]. It has also been found that the muscles of
common bream infested with Lamblia intestinalis contain less protein, fat, ash,
calcium and phosphorus and have lower caloric content compared to healthy
fish [15, c. 198]. In general, the infection of common bream with this helminth
leads to a decrease mass and a deterioration biochemical quality of their mus-
cles, in comparison with healthy fishes [15, ¢. 197; 16, c. 183].

Common bream is an important link in various aquatic ecosystems; its
parasitophauna has undergone significant changes due to an increase in anthro-
pogenic load [3, c. 113-114]. However, the question of the entire aggregate influ-
ence by parasites in relation to the state of common bream population from the
Dnipro-Bug estuary area has not yet been studied. At the same time, the study
of helminthic diseases of common bream makes it possible to better understand
the biology of parasites, as well as way for developing preventive measures to
epizootics process, which are annually recorded in the hydroecosystem from
above-mentioned estuary area.

Setting objectives. An important characteristic for every group of fish,
which is mostly neglected, is the level of its infestation with pathogens. Pay-
ing attention to this issue, special ichthyopathological studies were carried
out, within the framework of which the common bream’s infestation, from the
Dnipro-Bug estuary area, was studied. The main emphasis in these studies was
focused on the helminth fauna, which is the most value characteristic of bentho-
phages, including inherent the common bream (4bramis brama L.).

Materials and methods of research. The research was guided by the
principles of bioethics. The studies were carried out in accordance with the
European Convention for the Protection of Vertebrate Animals used for Experi-
mental and other Scientific Purposes ETS No. 123 and approved by the Science
Council of the Kherson State agrarian and economic University. Parasitofauna
of common bream was studied in June — July from 2018 till 2019. Ichthyolog-
ical material was obtained in areas of active common bream fishing within the
waters of Oleshkivsky and Belozersky districts of Kherson region. A total of
445 common bream aged 3 + —8 + years were studied. Ichthyological samples
were taken from industrial catches by randomization. Analysis of ichthyological
material was performed by the method of biological analysis [17, c. 242-249].

Complete parasitological analysis was performed according to the method
of Bykhovskaya-Pavlovskaya [18] on living material in the laboratory. Parasites
found in fish were recorded, and then temporary and permanent drugs were pre-
pared to identify species by morphological characteristics [19].

210



BodHi Giopecypcu ma akeakynomypa

We calculated the prevalence of invermination (percentage of fishes in
which helminths species were detected), intensity of invermination (minimum
and maximum number of helminths specimens per infested fish), index number
(average number of helminths species per infested fish).

Special ichthyopathological researches were aimed at studying the sea-
sonal dynamics of the bream’s helminth fauna, as a result of which it was possi-
ble to trace the timing of its invermination and release from parasites.

Research results. Studies have shown a complex epizootic situation in
the bream population of the Dnipro-Bug estuary area. Of the total number of fish
that were studied (n = 445 specimens), invermination were recorded in 426 spec-
imens, that is, 95.7% common bream were parasite hosts. In total, 30 species
of helminths from 4 classes were found in abovementioned fish: Trematoda,
Monodenoidea, Cestoidea, Nematoda (Table 1).

The total invermination of common bream with digenetic trematodes was
75.1% and, in this group 43.5% of fish were infested with maritas and 62.7%
with metacercariae.

Table 1. Helminth fauna of common bream (Abramis brama)
from the Dnipro-Bug estuary area

Lower reach Dnipro-Bug
L of Dnipro firth
Helminths species (I;fo lclzzlﬁlzl?ltllt(l)g n =220 n =225
% of %
invermination | invermination
1 2 3 4
1. Dactylogyrus falcatus gills 1.6 32.0
2. D. cornu -//- 16.6 8.0
3. D. nanus -//- 0.8 -
4. D. wunderi -//- 38.2 -
5. D. auricularis -//- 13.3 -
6. D. zandlti -//- 0.8 -
7. Diplozoon paradoxum -//- 57.5 48.0
8. Aspidogaster limacoides stomach 5.0 -
9. Phyllodistomum elongatum renal duct 0.8 4.0
10. Sphaerostoma bramae stomach 4.1 -
11. Asymphylodora imitans -//- 20.0 -
12. A. kubanicum -//- 18.3 -
13. Crowcrocoecum skrjabini -//- 10.8 -
14. Bucephalus lawae sp. muscles 9.1 -
15. Cotylurus pileatus heart, liver 5.8 -
16. Diplostomulum spathaceum lens 33 -
17. D. clavatum vitreous body 12.3 4.0
18. Posthodiplostomum cuticola skins, fins 5.8 -
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Table 1 (Continued)

1 2 3 4
19. Hysteromorpha triloba muscles 5.8 20.0
20. Opisthorchis felineus -//- 13.3 -
21. Metagonimus yokogawai scale 9.1 -
22. Trematoda lawae sp. muscles 29.1 -
23. Caryophyllaeus laticeps stomach 71.6 84.0
24. C. fennica -//- 1.6 8.0
25. Ligula intestinalis cavitas 75 12.0
abdominalis
26. Digramma intevupta -//- 5.0 8.0
27. Proteocephalus torulosus stomach 1.6 4.0
28. Rhaphidascaris acus hepar 33 -
29. Capillaria brevicapsula stomach 33 -
30. Philometra ovata cavitas 4.1 )
abdominalis

Monogenetic suckers were found in 80.6% specimens of common bream,
tapeworms in 82.0% specimens of common bream, and nematodes in 8.8% of
abovementioned fish species.

Analysis of the helminth fauna of common bream depending on the place
of fishing revealed some differences in the degree of his infestation with some
one specific class of helminths, which clearly reflect by the data in table 2.

Table 2. Prevalence of common bream invermination

e Trematoda
g g 1 3
g < s 3 N S
22 | & T 3 3 3
. 2| 5= — 4 = s S S
Location e . < E = = e ~ 3 s
5% | £ | 8 g g S g $
=& g - g 2 S O Z
g = b =
5 g z
4
Lower reach of Dnipro | 220 91.4 85.8 51.6 70.8 82.5 81.6 10.8
Dnipro-Bug firth 225 | 100.0 | 24.0 4.0 24.0 | 40.0 | 92.0 -

The analysis of the obtained data showed that the prevalence of com-
mon bream invermination does not have significant differences. At the same
time, it is high enough indicators for this fish species. Significant differences are
observed in the species composition of helminths, which is explained, appar-
ently, by differences in ecological characteristics of the studied hydroecosystem.

Thus, the composition of the helminth fauna in above-mentioned fish
depends on a number of factors, namely on the physic and chemical parameters
of the water area, the species composition of the organisms that inhabit it, and
the density of their groups, and a number of other environmental factors. The

212



BodHi Giopecypcu ma akeakynomypa

complex of hydrological and biological factors changes significantly in different
seasons of the year. So, this affects the helminth fauna of common bream. Based
on this, we studied and analysed the seasonal fluctuations of the invermination
and the dependence of helminth fauna on the characteristics of the water area.

Thus, we have the valid reason to make the statement that the parasito-
fauna of common bream directly depends on the nature and type of the hydro-
ecosystem. It’s ecological conditions for the most part. Each typical water area,
in our case, has its own specific parasitofauna, which depends on the hydrolog-
ical regime and the presence or absence of final and intermediate hosts, i.e. the
individual combination of abiotic and biotic factors. Even minor changes in the
hydrological regime of reservoirs affects the freely existing fauna and through
it, or directly — on the fauna of parasites.

The obtained materials clarify the qualitative and quantitative differences
in the helminth fauna from the different parts of the Dnipro-Bug estuary area.
There are differences both in the extent of common bream infestation with hel-
minths of different groups and in the species composition of these parasites. The
total invermination percentage of common bream from Lower reach of Dnipro,
against the background of a more diverse species composition of helminths, is
slightly lower than in the Dnipro-Bug firth.

Common bream from the floodplains in the Lower reach of Dnipro Lower
Dnieper have a higher degree of invermination with different species of digene-
tic trematodes. Such a high incidence of fish from this part of the Dnipro is due
primarily to the presence in this area of a rich and diverse fauna of invertebrates,
which serve as intermediate and additional hosts for digenetic trematodes. Slow
flow, relatively shallow depths, silted bottom and other factors contribute to the
development and widespread distribution of larval forms of trematodes (70.8%).
In addition, the prevalence of trematodes in common bream can be attributed to
the presence of molluscs of the genus Fagotia, which are the main intermediate
host of trematodes, and the complete absence of the latter in the estuary.

In the Dnipro-Bug firth, where the fauna of freshwater mollusks is poorer,
the species composition of the trematodes is limited. Obviously, the compo-
sition of the helminth fauna of common bream within this area is affected by
periodic salinization of water, which occurs from autumn to spring floods. The
decrease in the extent of monogenean invasion is also associated with increased
water mineralization in the Dnipro-Bug firth.

Stably high for bream, regardless by the place of capture, is affected by
tapeworms, which is due to the presence of a large number of intermediate
hosts — crustaceans, and the main hosts — fish-eating birds in the Lower reach of
Dnipro and Dnipro-Bug firth.

The least represented was the fauna of nematodes. The extent of common
bream infestation in the Lower reach of Dnipro did not exceed 10.8%, and fish
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from the Dnipro-Bug firth did not have them at all. This is obviously facilitated
by the high sensitivity of nematode larvae to high salt content.

Conclusions and prospects. Thus, the conducted ichthyopathological stud-
ies revealed a rather high degree of common bream population infestation from
the Dnipro-Bug estuary area with helminthic parasites. This fact can obviously be
an additional reason for the decrease in the number of common bream populations
within the estuary hydroecosystem and, consequently, the decline in commercial
catches this one of the main industrial objects of the Ukrainian fisheries.
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B crarTi HaBOJATHCS 1aHi CrIeIiabHUX JOCITIPKEHb, IPOBEACHUX HAMHU B MEKax
JIHimpoBcbKo-By3bKoi THUPIOBOi 00MacTi, SIka € OMHOIO 13 HAaHOUIBII MPOAYKTUBHHUX
akBaTopil Ykpainu. [OJIOBHHMI aKIEHT y IMX JOCHIIKEHHSIX OyB 30CEpeKCHHUN Ha
BU3HAYECHHI Ha BUBYCHHS CE30HHOI NUHAMIKHM TeJbMIiHTO(GAyHH JIslla, y pe3yibrari
YOTO BHAJIOCA TIPOCTEKUTH 3a TEPMIHAMHU 3apaKeHHA JIAIIA TeIbMIHTaMH, a TaKOXK
BU3HAYMUTH TEPMIHU 3BIJIbHEHHs pUO BiJ mapasuriB. MU po3paxyBaiu MOLIMPEHICTH
iH¢exii (BiACOTOK OCOOHMH-TOCTIONApiB, y SIKMX OyiaM BHSBICHI BHIM Iapa3uTiB),
IHTEHCHBHICTD 3apaKeHHs (MiHIMaJbHAa Ta MaKCHMMaJIbHa KiJIbKICTH 3pa3KiB MapasuTa
Ha OfHY iH(IKOBaHY OCOOMHY), IHIEKC YHCEIBHOCTI (CepeaHs KUIbKICTh eK3eMILISIPIB
MapasuTUIHUX BUAIB Ha OAHY IOCTIIKYBaHy OcoOWHY rocromaps). I3 3arampHOL
KIJIBKOCTI JJOCHIJPKeHUX puO BusiBUIUCH 95,7% ypakeHumu. Beporo Oyio BHSBIEHO
30 BumiB TenabMIHTIB, sKI BimHOCATBCA 10 4 KiaciB: Trematoda, Monodenoidea,
Cestoidea, Nematoda. BcraHoBneHo, 1o mnapasutodayHa Jisma 0Oe3rnocepeHbOo
3QJICKUTH BiJ] XapakTepy 1 THUIY BOAONMH, 1i €KOJOTiYHMX yMOB. Ko)XKHOMY THIMOBi
aKBaToOpii, y HaIIOMy BHUIAIKy, BIANOBimae cBos cnenudigyHa mapasurodayHa, M0
3aJIeKHUTH BiJ TiPOJIOriYHOIO PEXHUMY 1 BiJl HASBHOCTI a00 BiJICYTHOCTI OCTATOYHUX
Ta MPOMDKHUX Xa3diB, TOOTO Bix iHIUBiAyabHOI KOMOiHAI1 a0i0THYHHX 1 O10THIHHIX
¢akTopie. HaliuacTime 3ycTpivaincs camili i CaMuIli JISAIIa, 3apaKeHi TUTeHETUHIHUMU
TpeMaToiaMy, 3arajibHe ypakeHHS SKUMH ckiano 75,1%. 3 aux y 43,5% pub 3HaiineHo
MapiTH TpeMaroad, y 62,7% — meranepkapii. MOHOTeHEeTHYHI TIPUCUCHI 3HAH/IEH] Yy
80,6% 0coOuH JIAIIIa, CTBOXKKOBI reibMiHTH — Yy 82,0%, Hemaroau —y 8,8% JisIiB.

JochimKkeHHsT BUSBWIN JOCUTh BHCOKHHA CTYIIHBb 3apakKeHOCTI CTajma JiIia
reipMiHTOnapasutamu. Lleit dakr, oueBuaHO, MOXKE OYTH JIOAATKOBOIO NPHYHHOIO
3MEHIIEHHS YHCETHHOCTI CTa/1a JIAIIa B MEeXKaX THPIIOBOI T APOSKOCUCTEMH i, BIATIOBITHO,
najliHAs 00’ €MiB BUJIOBY OZIHOTO 3 OCHOBHHX ITPOMHCIIOBUX 00’ €KTIB.

KirowoBi croBa: jisiim, JHinpoBchko-by3bka rupioBa o0aacTh, puba, Map3uTH,
YpaxeHiCTh, TebMIHTO]AYHA.
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