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Sturgeon species have inhabited the world’s seas and rivers for more than 200 million years and hold significant
taxonomic significance, representing a strong conservation interest in aquatic biodiversity as well as in the economic
sector, as their meat and eggs (caviar) are highly valuable goods. Currently, sturgeon products and byproducts can be
legally obtained from aquaculture as a sustainable source. Intensive farming practices are accompanied by parasitic
infestations, while several groups of parasites have a significant impact on both wild and farmed sturgeons.
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| 1. Introduction

Sturgeons are members of the Acipenseriformes order, which is over 200 million years old and comprises twenty-seven
species and two families, the Acipenseridae and Poyodontidae L. The species has a long life cycle and is native to the
Northern Hemisphere [l The natural habitats of sturgeons are the freshwaters of Europe, Asia and North America. The
species inhabit inland water, bays, estuaries, and the coastal regions of seas and oceans. Although most sturgeon
species migrate and spawn in freshwater, they also spend a significant amount of their life cycle in brackish water. The
Caspian basin accounted for up to 90% of caught sturgeon, but as many fisheries have collapsed, many individual
species or populations are now endangered. Two such examples are the Huso and Acipenser genera, with a total of 17
species 4, the most well-known of which are Acipenser ruthenus, Acipenser stellatus, Acipenser gueldenstaedti,
Acipenser oxyrhynchus, Huso huso, Acipenser persicus, Acipenser sturio, and Acipenser naccarii. Sturgeon species differ
significantly from other fish species not solely because of their anatomy, but also because of their longevity and behavior.
The Danube is a well-known habitat for sturgeon populations, although in recent years only four species were found & out
of the six previously known €. Such decreases in sturgeon populations are mainly due to dams, pollution, and overfishing
(8], with the effective wild population decreasing, the sturgeon parasitic infestations are becoming more important and,
like in many other fish species, they are becoming more prominent as aquaculture is expanding [!.

Sturgeons are host to many parasites, such as protozoans, trematodes, nematodes, monogeneans, helminths, and
argulidaes 19, These parasites are among the most significant factors responsible for weight loss, impotence, strange
behaviour, deformed gills, and epithelial lesions L4, ultimately resulting in the diminishing of wild stocks or in financial
losses in the case of fish farming. In addition, external parasites have the potential to spread bacteria, viruses, and other
pathogens, resulting in a boost of secondary fungal, bacterial, and viral infections 1213l Sturgeons are susceptible to
viral, parasitic, and bacterial infections, fungal infections being generally rare 14, Parasites and parasite communities are
important environmental quality bioindicators because they are part of the aquatic biodiversity and are influenced by it,
either directly or indirectly, through their hosts, despite the fact that they are frequently ignored as a biological component
for ecological assessment 22, Therefore, environmental monitoring programs are more effective when parasites and
parasitic fish communities are also regarded 16!,

Protozoan parasites are a diverse group of single-celled organisms that can reside either inside or on the surface of their
host. They do not always cause disease in fish, but they may be present in a subclinical or carrier state LALEl Certain
species of ciliate protozoa are known to consume bacteria and other microorganisms that may cause infections in fish. By
controlling the population of potentially harmful microorganisms, these protozoa may contribute to supporting fish health.
On the other hand, some protozoa can be harmful to sturgeon, causing disease and other health problems, for example,
Ichthyophthirius muiltifiliis, which can infect sturgeon as well as other fish, causing the white spot disease that causes the
skin and gills of these species to be susceptible to other parasites during different stages of rearing, thereby severely
affecting their normal growth and development 22, Due to their varied life cycles, which include time spent in freshwater,
brackish water, and marine water, sturgeon in the wild are more disease-resistant than other fish species 19 pyt still
subject to parasitic infestation.



| 2. Sturgeons and Parasites
2.1. Protozoa, Monogenea and Crustaceans

Protozoa comprise a diverse group of predominantly single-celled eukaryotic organisms 2. Depending on their species,
protozoa can be either ectoparasites or endoparasites. Among cultured fish, ectoparasitic protozoa are the most
commonly encountered parasites 2. These parasites induce a reactive hyperplasia of the fish epithelium, and excessive
mucus infestation can lead to gill hyperplasia, including epithelial hyperplasia of the entire gill filament, inflammation,
hemorrhage, and necrosis 24, Protozoa pose a significant threat to fish health, causing diseases in both farmed and wild
populations 23], within fish populations, parasitic protozoa can rapidly spread, particularly those with direct life cycles and
broad host specificity 24, Some protozoa act as ectoparasites, residing on the skin, fins, and gills, while others invade
internal organs, such as the intestine 221, Parasite invasion can impede fish development, cause weight loss, and disrupt
reproductive processes. In severe cases, infections can lead to long-term mortality and substantial damage to fish
populations [28],

In a study conducted by Vasile et al. (2019) [&, the protozoan parasite Ichthyophthirius muiltifilis was identified in
Acipenser stellatus at a research hatchery in Romania. Ichthyophthirius multifiliis is a parasitic ciliate that was initially
described by the French parasitologist Fouquet in 1876. This parasite has the ability to infect a wide range of freshwater
fish species, including sturgeon. Upon infecting sturgeon, the parasite attaches itself to the skin and gills, where it feeds
on bodily fluids, resulting in the formation of visible white spots on the outer layer of the fish, commonly referred to as
“white spot disease”.

Ichthyophthirius muiltifiliis can cause significant harm to the fish, including irritation, inflammation, tissue damage, reduced
growth, weakened immune function, and even death 281291 The disease caused by this tissue-feeding parasite is referred
to as ichthyophthiriasis B9,

The parasite possesses cilia arrangements on its body, which include a distinctive ring of denticles, morphological
features that are crucial for species identification. Additionally, this parasite is classified as an ectoparasite that exhibits
rapid movement on the gills, fins, and body surface of its host (in certain species, it can even inhabit the urinary tract). The
Trichodinidae family, to which this parasite belongs, is known to cause trichodinosis Bl (also known as trichodinads),
characterized by hyperplasia of the epithelium 2,

Apiosoma sp. parasites are not typically considered highly dangerous, but they can still inflict damage on sturgeons by
attaching to their fins, gills, or skin surface, which leads to the destruction of the epithelial tissue and impairment of organ
function. These ciliates are ectocommensals, living on the gills and body surface of aquatic organisms, particularly the fry
of freshwater fish 23], They are large, bell-shaped organisms measuring approximately 50—70 pm in length and 18-40 pm
in width. The species have a free-living lifestyle but frequently attach themselves to various organisms in the water,
including fish L. When sturgeons become infected with Trichodina sp. and Apiosoma sp., mucus accumulates on the

skin surface, especially around the pectoral fin, gills, and gastrointestinal tract, as well as the oviduct and urinary bladder
[30]

In aguaculture-related studies conducted in Romania, a total of 22 species of Gyrodactylus sp. within the monogenea
group have been identified 24, However, it should be noted that some sources report 145 species for the Gyrodactylus
genus 51 while others mention up to 400 species B8, The exact number remains uncertain due to synonyms and
variations in taxonomic interpretation 8. Gyrodactylus sp. is an ectoparasitic flatworm with a length of less than 1 mm
and a body width of approximately 0.1 mm. It is characterized by a four-lobed head and an opisthaptor, which includes
one prominent pair of large hooks and up to 12 smaller hooks. Infections caused by Gyrodactylus sp. can result in skin
irritation and tissue damage.

The copepod crustacea Ergasilus sieboldi, commonly known as “fish lice” B2, has been reported to infect sturgeons 281,
This parasite can have detrimental effects on the gills, as it attaches to the skin or gills and can cause physical damage,
potentially leading to suffocation. Pazooki and Msoumian (2018) 22 identified the protozoa Haemogregarina acipenseris
and Cryptobia acipenseris in Acipenser persicus and Acipenser guldenstadti in the southern part of the Caspian Sea.
Haemogregarina acipenseris has an oval body shape, measuring 6.5-8.2 x 2.2-3.0 um, with two rounded ends or one
rounded and one sharpened end. The nucleus typically consists of a few chromatin granules, and it is commonly found in
erythrocytes. Haemogregarina acipenseris has been previously recorded in sturgeons in the Caspian and Black seas, and
it has been found in sterlet in the Volga and Danube rivers ¥9. Cryptobia acipenseris is a parasitic protozoan measuring
11-16.4 pm in size ¥4, The vegetative and sexual stages of this protozoan have been found in the blood of various
sturgeon species B2, While the majority of Cryptobia acipenseris live in the host's blood, some can also be found in the



intestines and gills. Infections caused by Haemogregarina acipenseris and Cryptobia acipenseris can lead to severe
consequences, including anemia and, finally, death 142],

2.2. Cestode, Trematode and Nematode

Fish-borne cestodes that can infect humans primarily belong to the order Diphyllobothriidea and are commonly referred to
as broad tapeworms. These tapeworms have a three-host life cycle, with teleost fishes (excluding spirometra) serving as
the second intermediate hosts and a source of human infection 3. The larval form of the cestode penetrates the tissue of
a crustacean host and undergoes metamorphosis into a proceroid. The fish becomes infected by consuming the
crustacean. Once inside the fish, the adult cestodes gradually migrate to body organs and intestines, causing diseases
and reducing the fish's lifespan 44,

The trematode Diplostomum spathaceum is responsible for a disease called diplostomatosis, or eye fluke disease 43,
This parasite has been found to be widespread among fish in Utah 8. Dijplostomum spathaceum has a complex life cycle
involving multiple hosts and can cause significant harm. It attaches to the eye tissue of the fish and feeds on blood,
leading to inflammation, swelling, and the formation of dark spots on the eye’s surface [44. Choudhury (2009) 8! identified
the trematoda Pristicola bruchi in Acipenser fulvescens in Wisconsin, USA. Pristicola bruchi is smaller in size (ranging
from 1.660 to 2.110 um) than Pristicola sturionis. It possesses a single row of prominent peg-like oral spines instead of
two rows, and its vitelline follicles dorsally converge over a small region without extending beyond the posterior testes.
This is the first recorded occurrence of this genus in North America and appears to be the first report of the genus in
sturgeon since the description of Pristicola sturionis in 1930 9],

Nematodes and trematodes were identified in sturgeon by Sattari et al. (2006) in Acipenser Persicus (Persian sturgeon) in
the southwest of the Caspian Sea, off the Guilan province of Iran BY. The nematodes Cucullanus sphaerocephalus,
Eustrongylides excisus, and Anisakis sp. were identified, along with the trematodes Skrjabinopsolus semiarmatus and
Skrjabinopsolus nudidorsalis Bl in Acipenser ruthenus, and the monogean trematodes Diclybothrium armatum and
Nitzschia storionis. Of particular zoonotic significance was Anisakis sp., a parasite capable of infecting humans and
causing anisakidosis (22,

2.3. Copepods

Small crustaceans called copepods are commonly found in freshwater and marine habitats 23], The calanoid copepod is
the most common form of copepod found in sturgeon fish. It is a tiny planktonic creature that is an important food source
for many fish species, including sturgeon. Cyclopoid copepods, Harpacticoid copepods, and Poecilostomatoid are other
copepod species that can be found in sturgeon fish. In addition, copepod parasites have been shown to affect the
physiological health of the sturgeon and cause anemia. In particular, these ectoparasites can reduce host osmotic

competence both directly by damaging and necrosing the epithelium and indirectly by increasing host stress hormone
levels 4],

Ergasilus sieboldi, Paraergasilus rylovi, Lernaea cyprinacea, L. elegans, Caligus lacustris and Argulus foliaceus are also
copepods that occur on different fishes and are well known to be pathogenic to fishes in aquaculture. Three species are
specific to sturgeons, but only one of them, Pseudotracheliastes stellatus, is pathogenic. A rather high infection of A.
stellatus and A. gueldenstaedtii by Pseudotracheliastes stellatus was noted in the Azov sea. Infection by these species
results in quantitative and qualitative changes in white and red blood cells, as diseased fish present anemia 2!,

2.4. Hirudinea and Polypodiozoa

The Hirudinea Caspiobdella fadejewi was identified in wild Acipenser oxyrinchus specimens in the Drwéca river, Poland,
by Bielecki et al. (2011) 8. Caspiobdella fadejewi can cause physical harm to fish, particularly sturgeon. These leeches
attach themselves to the skin of sturgeons and feed on their blood, which can lead to irritation, inflammation, and tissue
damage. In severe cases, a large number of leeches can weaken the fish, making it more vulnerable to other predators or
diseases.

Raikova (2002) 7 identified the polypodiozoa Polypodium hydriforme in Acipenseriformes in the Volga river as well. This
is the only cnidarian species adapted to intracellular parasitism in fish oocytes. It is a diploblastic animal that possesses
stinging cells known as cnidocytes, with a life cycle that consists of two stages: a parasitic stage and a free-living phase.
The parasitic stage occurs within host oocytes throughout oogenesis, starting from early previtellogenesis until the
hatching stage. The parasite reproduces through longitudinal fission, with the number of tentacles doubling before each



division B8l Polypodium hydriforme can affect the reproductive health of the sturgeon in particular, with the infected

female sturgeon experiencing reduced egg production and poor egg quality 269,

2.5. Hyperoartia

Hyperoartia, commonly known as lampreys, are parasitic jawless fish that feed by attaching themselves to the body of fish

and sucking their blood and body fluids 4. When lampreys attach themselves to sturgeons, they create open wounds

that can become infected and weaken the fish. This makes the fish more susceptible to predation and disease and can
also impair their ability to swim and reproduce. Lampreys can also compete with sturgeons for food and habitat, further
contributing to population reduction 62,

References

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

. Gardiner, B.G. Sturgeons as Living Fossils. In Living Fossils; Springer: New York, NY, USA, 1984; pp. 148-152.

. Bemis, W.E.; Kynard, B. Sturgeon rivers: An introduction to acipenseriform biogeography and life history. Environ. Biol.

Fishes 1997, 48, 167-183.

. Schmutz, S.; Moog, O. Dams: Ecological impacts and management. In Riverine Ecosystem Management: Science for

Governing towards a Sustainable Future; University of Amsterdam: Amsterdam, The Netherlands, 2018; pp. 111-127.

. Birstein, V.J.; Bemis, W.E. How many species are there within the genus Acipenser? Environ. Biol. Fishes 1997, 48,

157-163.

. Raischi, M.; Deédk, H.G.; Oprea, L.; Raischi, N.; Danalache, T.; Matei, S. The impact of anthropogenic pressures on

sturgeon migration in the Lower Danube. In IOP Conference Series: Earth and Environmental Science; IOP Publishing:
Bristol, UK, 2020; p. 012030.

. Raischi, M.C.; Deak, G.; Oprea, L. Research on the Monitoring of Sturgeon Populations by Telemetry Techniques in the

Lower Danube Sector of Braila-Calarasi. Ph.D Thesis, Dunarea de Jos University of Galati, Galati, Romania, 2019.

. Williot, P. Reproduction de L'esturgeon Sibérien (Acipenser baeri Brandt) en Elevage: Gestion des Génitrices,

Compétence a la Maturation In Vitro de Follicules Ovariens et Caractéristiques Plasmatiques Durant L'induction de la
Ponte; Université Bordeaux |: Bordeaux, Franch, 1997; pp. 1-227.

. Birstein, V.J.; Bemis, W.E.; Waldman, J.R. The threatened status of acipenseriform species: A summary. Sturgeon

Biodivers. Conserv. 1997, 48, 427-435.

. KayiS, S.; SoykOSe, G.; iPek, Z.Z.; Er, A. Tiirkiye'nin Dogu Karadeniz Bélgesinde Bulunan Bazi Alabalik Ciftliklerinin

Kuluckahanelerinde Bakteri Kontaminasyonu ve Bakterilerin Antibiyotik Direncinin Belirlenmesi. J. Limnol. Freshw.
Fish. Res. 2021, 7, 101-107.

Radosavljevi¢, V.; Mili¢evi¢, V.; Maksimovi¢-Zori¢, J.; Veljovi¢, L.; NeSi¢, K.; Pavlovi¢, M.; Ljubojevi¢ Peli¢, D.; Markovi¢,
Z. Sturgeon diseases in aquaculture. Arch. Vet. Med. 2019, 12, 5-20.

Caki¢, P.; bikanovi¢, V.; Kulisi¢, Z.; Paunovi¢, M.; Jakov¢ev-Todorovi¢, D.; MiloSevi¢, S. The fauna of endoparasites in
Acipenser ruthenus Linnaeus, 1758 from the Serbian part of the Danube River. Arch. Biol. Sci. 2008, 60, 103-107.

Bazari Moghaddam, S.; Mokhayer, B.; Masoumian, M.; Shenavar Masouleh, A.; Jalilpour, J.; Masoumzadeh, M.;
Alizadeh, M. Parasitic infection among larvae and fingerlings of the Persian sturgeon (Acipenser persicus) in Vniro
tanks and earthen ponds. Iran. J. Fish. Sci. 2010, 9, 342-351.

Abdulhusein, G.; Ramteke, P. Investigations on parasitic diseases in fish of river Yamuna during the summer season.
European Academic Research 2014, 2, 10057-10097.

Rogin, R.E. Conservation and sustainable use of wild sturgeon populations of the NW Black Sea and Lower Danube
River in Romania. Master’s Thesis, Institutt for Biologi, Trondheim, Norway, 2011; pp. 1-57.

Savickiy, J.; Alishova, Z. Infectious and parasitic diseases of sturgeon fish. In Proceedings of the Teopus n npaktuka
COBpEMEHHOI arpapHoli Hayku, Novosibirsk, Russia, 28 February 2022; pp. 1264-1267.

Kuperman, B. Fish parasites as bioindicators of the pollution of bodies of water. Parazitologiia 1992, 26, 479-482.

Palm, H.W.; Kleinertz, S.; Rueckert, S. Parasite diversity as an indicator of environmental change? An example from
tropical grouper (Epinephelus fuscoguttatus) mariculture in Indonesia. Parasitology 2011, 138, 1793—-1803.

Barber, |. Parasites, behaviour and welfare in fish. Appl. Anim. Behav. Sci. 2007, 104, 251-264.

Chebanov, M.S.; Galich, E.V. Sturgeon hatchery manual. FAO Fish. Aquac. Tech. Pap. 2011, 558, 1-17.



20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

37.

38.

39.

40.

41.

42.

43.

Amin, O.M.; Heckmann, R.A.; Halajian, A.; EI-Naggar, A.M.; Tavakol, S. The description and histopathology of
Leptorhynchoides polycristatus n. sp.(Acanthocephala: Rhadinorhynchidae) from sturgeons, Acipenser spp.
(Actinopterygii: Acipenseridae) in the Caspian Sea, Iran, with emendation of the generic diagnosis. Parasitol. Res.
2013, 112, 3873-3882.

MacMillan, J.R. Biological factors impinging upon control of external protozoan fish parasites. Annu. Rev. Fish Dis.
1991, 1, 119-131.

Noga, E.J. Skin ulcers in fish: Pfiesteria and other etiologies. Toxicol. Pathol. 2000, 28, 807-823.
Buchmann, K. Impact and control of protozoan parasites in maricultured fishes. Parasitology 2015, 142, 168-177.
David Sibley, L. Invasion and intracellular survival by protozoan parasites. Immunol. Rev. 2011, 240, 72-91.

Zargar, A.; Rahimi Afzal, Z.; Taheri Mirghaed, A.; Soltani, M.; Ebrahimzadeh Mousavi, H.A.; Mollaeian, H. Study of
ectoparasite contamination of rainbow trout Oncorhynchus mykiss (Walbaum, 1792) in Aquatic Animal Health Research
Center’s farm, Faculty of Veterinary, University of Tehran. J. Appl. Ichthyol. Res. 2017, 5, 153-166.

Zilberg, D. Amoebic gill disease of marine fish caused by Neoparamoeba pemaquidensis. Acta Zool. Sin. 2005, 51,
554-556.

Vasile, D. Evidence of ichthyophthiriasis in cultured Acipenser stellatus (Pallas 1771). Acad. Rom. Sci. Ann.-Ser. Biol.
Sci. 2019, 8, 17-23.

Dickerson, H.W. Ichthyophthirius multifilis and Cryptocaryon irritans (phylum Ciliophora). Fish Dis. Disorders. Vol. 1
Protozoan Metazoan Infect. 2006, 1, 116-153.

Zhang, Q.; Xu, D.-H.; Klesius, P.H. Evaluation of an antiparasitic compound extracted from Galla chinensis against fish
parasite Ichthyophthirius multifiliis. Vet. Parasitol. 2013, 198, 45-53.

Matthews, R. Ichthyophthirius multifiliis Fouguet and ichthyophthiriosis in freshwater teleosts. Adv. Parasitol. 2005, 59,
159-241.

Molnér, K.; Székely, C.; Lang, M. Field Guide to Warmwater Fish Diseases in Central and Eastern Europe, the
Caucasus and Central Asia; Food & Agriculture Org: Quebec, QC, Canada, 2019; pp. 1-128.

Modak, B.K.; Banerjee, P.; Basu, S. Studies on Identification, Prevalence and Intensity of Infestation of Trichodinid
Ciliophorans (Protozoa: Ciliophora) in the Freshwater Edible Fishes of Purulia District, West Bengal. Environ. Ecol.
2021, 39, 38-41.

Li, M.; Wang, J.; Zhu, D.; Gu, Z.; Zhang, J.; Gong, X. Study of Apiosoma piscicola (Blanchard 1885) occurring on fry of
freshwater fishes in Hongze, China with consideration of the genus Apiosoma. Parasitol. Res. 2008, 102, 931-937.

Hansen, H.; Cojocaru, C.-D.; Mo, T.A. Infections with Gyrodactylus spp. (Monogenea) in Romanian fish farms:
Gyrodactylus salaris Malmberg, 1957 extends its range. Parasit Vectors 2016, 9, 444.

Matejusov4, |.; Gelnar, M.; Verneau, O.; Cunningham, C.O.; Littlewood, D. Molecular phylogenetic analysis of the
genus Gyrodactylus (Platyhelminthes: Monogenea) inferred from rDNA ITS region: Subgenera versus species groups.
Parasitology 2003, 127, 603-611.

Bakke, T.A.; Harris, P.D.; Cable, J. Host specificity dynamics: Observations on gyrodactylid monogeneans. Int. J.
Parasitol. 2002, 32, 281-308.

Hogans, W.E. Northern range extension record for Ergasilus labracis (Copepoda, Ergasilidae) parasitic on the striped
bass (Morone saxatilis). Crustaceana 1985, 49, 97-98.

Popielarczyk, R.; Kolman, R. Preliminary analysis of ectoparasites of the sturgeon Acipenser oxyrinchus oxyrinchus
(Mitchill, 1815) originating from different water habitats. Ann. Parasitol. 2013, 59, 139-141.

Pazooki, J.; Masoumian, M. Cryptobia acipenseris and Haemogregarina acipenseris infections in Acipenser
guldenstadti and A. persicus in the Southern part of the Caspian Sea. J. Agric. Sci. Technol. 2018, 6, 95-101.

Liberman, E.; Voropaeva, E. The parasitofauna of the Siberian sterlet Acipenser ruthenus marsiglii of the Lower Irtysh.
Regul. Mech. Biosyst. 2018, 9, 329-334.

Bari, I.P.M.; Gaikwad, J. Pathogenic cryptobia cataractae (redescribed) of fresh water fishes from masooli reser-voir,
parbhani (M.S.). Rev. Res. 2019, 1, 11-14.

Becker, C. Haematozoa of fishes, with emphasis on north american. In A Symposium on Diseases of Fishes and
Shellfishes; American Fisheries Society: Bethesda, MA, USA, 1970; p. 82.

Matsche, M.A.; Flowers, J.R.; Markin, E.L.; Stence, C.P. Observations and Treatment of Nitzschia sturionis on Atlantic
Sturgeon from Chesapeake Bay. J. Aquat. Anim. Health 2010, 22, 174-181.



44.

45.

46.

47.

48.

49.

50.

51.

52.

53.

54.

55.

56.

57.

58.
59.

60.

61.

62.

Biserova, N.; Dudicheva, V.; Terenina, N.; Reuter, M.; Halton, D.; Maule, A.; Gustafsson, M. The nervous system of
Amphilina foliacea (Platyhelminthes, Amphilinidea). An immunocytochemical, ultrastructural and spectrofluorometrical
study. Parasitology 2000, 121, 441-453.

Heckmann, R. Eye fluke (Diplostomum spathaceum) of fishes from the upper Salmon River near Obsidian, Idaho.
Great Basin Nat. 1983, 43, 675-683.

Palmieri, J.R.; Heckmann, R.A.; Evans, R.S. Life cycle and incidence of Diplostomum spathaceum Rudolphi (1819)
(Trematoda: Diplostomatidae) in Utah. Great Basin Nat. 1976, 36, 6.

Pylkkd, P.; Suomalainen, L.R.; Tiirola, M.; Valtonen, E.T. Evidence of enhanced bacterial invasion during Diplostomum
spathaceum infection in European grayling, Thymallus thymallus (L.). J. Fish Dis. 2006, 29, 79-86.

Choudhury, A. A New Deropristiid Species (Trematoda: Deropristiidae) from the Lake Sturgeon Acipenser fulvescens in
Wisconsin, and Its Biogeographical Implications. J. Parasitol. 2009, 95, 1159-1164.

Cable, R. On the systematic position of the genus Deropristis, of Dihemistephanus sturionis Little, 1930, and of a new
digenetic trematode from a sturgeon. Parasitology 1952, 42, 85-91.

Sattari, M.; Mokhayer, B.; Shafii, S. Parasitic worms of Persian sturgeon (Acipenser persicus Borodin, 1897) from the
southwest of the Caspian Sea. Bull.-Eur. Assoc. Fish Pathol. 2006, 26, 131.

Sokolov, S.; Voropaeva, E.; Atopkin, D. A new species of deropristid trematode from the sterlet Acipenser ruthenus
(Actinopterygii: Acipenseridae) and revision of superfamily affiliation of the family Deropristidae. Zool. J. Linn. Soc.
2020, 190, 448-459.

Aibinu, I.E.; Smooker, P.M.; Lopata, A.L. Anisakis nematodes in fish and shellfish-from infection to allergies. Int. J.
Parasitol. Parasites Wildl. 2019, 9, 384—-393.

Vasilean, |.; Cristea, V.; Dediu, L. Researches regarding the argulosis treatment to Huso huso juveniles with NaCl. Lucr.
Stiintifice-Univ. De Stiinte Agric. Si Med. Vet. Ser. Zooteh. 2012, 58, 203-207.

Fast, M.D.; Sokolowski, M.S.; Dunton, K.J.; Bowser, P.R. Dichelesthium oblongum (Copepoda: Dichelesthiidae)
infestation in wild-caught Atlantic sturgeon, Acipenser oxyrinchus oxyrinchus. ICES J. Mar. Sci. 2009, 66, 2141-2147.

Bauer, O.; Pugachev, O.; Voronin, V. Study of parasites and diseases of sturgeons in Russia: A review. J. Appl.
Ichthyol. 2002, 18, 420-429.

Munroe, S.E.M.; Avery, T.S.; Shutler, D.; Dadswell, M.J. Spatial Attachment-Site Preferences of Macroectoparasites on
Atlantic Sturgeons Acipenser oxyrinchus in Minas Basin, Bay of Fundy, Canada. J. Parasitol. 2011, 97, 377-383.

Raikova, E.V. Polypodium hydriforme infection in the eggs of acipenseriform fishes. J. Appl. Ichthyol. 2002, 18, 405—
415.

Raikova, E. The nervous system of parasitic cnidarian Polypodium hydriforme. Cell and Tissue Biol. 2013, 7, 458-464.

Chang, E.S. Transcriptomic Evidence That Enigmatic Parasites Polypodium Hydriforme and Myxozoa are Cnidarians.
Ph.D. Thesis, University of Kansas, Lawrence, KS, USA, 2013.

Habil, G.D.; Holban, E.; Jawdhari, A.; Sadica, |. Review on Polypodium Hydriforme Infestation of Sturgeon Eggs and Its
Implications in Species Conservation. In E3S Web of Conferences; EDP Sciences: Les Ulis, France, 2023; p. 02007.

Dobiesz, N.E.; Bence, J.R.; Sutton, T.; Ebener, M.; Pratt, T.C.; O'Connor, L.M.; Steeves, T.B. Evaluation of sea
lamprey-associated mortality sources on a generalized lake sturgeon population in the Great Lakes. J. Great Lakes
Res. 2018, 44, 319-329.

Briggs, A.S.; Chiotti, J.A.; Boase, J.C.; Hessenauer, J.M.; Wills, T.C. Incidence of lamprey marks on Lake Sturgeon
(Acipenser fulvescens Rafinesque, 1817) in the St. Clair—Detroit River System: Implications for Sea Lamprey
(Petromyzon marinus Linnaeus, 1758) effects. J. Appl. Ichthyol. 2021, 37, 677—-686.

Retrieved from https://encyclopedia.pub/entry/history/show/126548



