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Abstract Ichthyoxenus amurensis (Crustacea: Isopoda:
Cymothoidae) was found in the body cavity of the Amur
bitterling, Rhodeus sericeus (Cypriniformes: Cyprinidae),
from Primorsky, Russia, in August 2003. A total of 13
individuals of 1. amurensis were obtained from nine of 29
fish specimens (prevalence = 31.0%). Rhodeus sericeus is
a new host for I. amurensis. In the body cavity of
R. sericeus, I. amurensis was found within a thin-walled
membranous sac, and the intestines of the host were mal-
formed as a result of infection. There was no significant
difference in the standard length of infected and uninfected
R. sericeus.

Keywords Bitterling - Freshwater fish - Intestine -
Parasitic isopod - Prevalence

Introduction

Cymothoid isopods (Crustacea: Isopoda: Cymothoidae) are

parasitic in the skin, oral cavity, branchial cavity, or body
cavity of fish (Brusca 1981). About 330 species of
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cymothoid isopods are recognized world wide (Trilles
1994). Most occur in the marine environment, but a few
freshwater species are known. In Russia, two cymothoid
species, Ichthyoxenus amurensis and Mothocya taurica,
have been recorded in land water (Bauer 1987). During an
anatomical survey on the Amur bitterling, Rhodeus sericeus,
cymothoid isopods were found in the body cavity of fish
collected in Primorsky, Russia. Rhodeus sericeus is a
freshwater fish belonging to cyprinid subfamily Acheilo-
gnathinae, a typical group that uses the gills of freshwater
unionid mussels as a spawning substratum. Rhodeus
sericeus is distributed in the Amur River drainage from its
headwaters to its estuary, where it debouches into Peter-
the-Great Bay (the Sea of Japan) and the Sea of Okhotsk up
to Uda River and Sakhalin Island (Bogutskaya et al. 2008).
This paper presents the first report on the infection of
R. sericeus by cymothoid isopods.

Materials and methods

All specimens of R. sericeus were collected from the
Spassovka River at Zelenovka, in the Lake Khanka Basin
of the Amur River drainage, 44°31'27"N, 133°00'99"E
(Fig. 1) on 19 August 2003 by Dr. Alexander M. Naseka
(Russian Academy of Sciences), and the specimens were
offered to Kinki University. The river width at the col-
lecting site was <2 m. The river was partitioned off an
artificial dam, and the small pond was formed. The pond
was lentic water, the bottom of which was mud. Rhodeus
sericeus at this site are abundant and occur with other fish
species, including Soldatov’s gudgeon Gobio soldatovi, the
topmouth gudgeon Pseudorasbora parva, the Khanka spiny
bitterling Acheilognathus chankaensis, and Nikolski’s loach
Misgurnus nikolskyi. Among them, R. sericeus were caught
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Fig. 1 Map showing the collection site of Rhodeus sericeus (solid
circle) in Russia

for observation by using nets or electroshockers and fixed
in a 10% formalin solution.

In the laboratory, 29 specimens of R. sericeus were
dissected from the lateral side of the body and examined
for parasites. The presence of an isopod in the body cavity
was noted. If the isopod was found, the appearance of
infection was observed and recorded under a microscope.
The isopod was removed from the body cavity and its body
length was measured (the anterior margin of the cephalon
to the apex of the pleotelson). Identification of the isopod
follows Kussakin (1979) and Bruce (1990). Illustrations
were adapted from sketches obtained via a camera lucida.
In addition, the standard length of infected and uninfected
fish was measured and compared to examine the effect of
infection. All specimens examined are deposited at the
Faculty of Agriculture, Kinki University, Nara.

Results

The cymothoid isopods observed in this study (Fig. 2) were
all identified as genus Ichthyoxenus based on the following
characteristics: (1) body symmetrical, vaulted, strongly
ovate, nearly circular in dorsal view; (2) cephalon not
deeply immersed in pereonite 1; (3) pleon narrow (<0.5
times as wide as pereon), pleonite 1 partly overlapped by
pereonite 7; (4) antenna 2 shorter than antenna 1, bases set
apart; and (5) pereopods with short, rounded coxa, ischium
to carpus flattened, widest distally, and dactylus short,
flattened (Bruce 1990). The majority of members of
Ichthyoxenus are distributed in China and the far East, and
the taxonomic status of many species is open to question
(Bruce 1990). In this article, we describe this species as
1. amurensis because the structures of mouthparts and
pereopods are quite similar to those of I amurensis in
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Fig. 2 Female Ichthyoxenus amurensis, habitus, dorsal view. Scale
bar 5 mm

Kussakin (1979), and the cymothoid isopod species have
never been reported from the Amur River Basin except for
1. amurensis.

A total of 13 specimens (four females and nine males) of
cymothoid isopods were found in nine of 29 R. sericeus
specimens examined (prevalence = 31.0%). Among the
nine infected fish, four contained a pair (male and female)
of isopods whereas five hosted a single parasite. The body
size of male isopods [mean =+ standard deviation (SD)
8.5 &+ 1.9 mm] was much smaller than that of females
(11.3 £ 1.3 mm). The infected fish were easily distin-
guished by the presence of an external orifice near the base
of the pectoral fin (Fig. 3a). The orifice ranged from 2.0 to
3.5 mm in diameter. A pair of I. amurensis was orientated
with the posterior of their bodies toward the orifice, and
some females had their posterior region jutting out of the
orifice. Ichthyoxenus amurensis was found within a thin-
walled membranous sac in the body cavity of R. sericeus
(Fig. 3b). When a male and female I. amurensis cohabited
in the body cavity of R. sericeus, the female was positioned
in the lower anterior of the body cavity with its head
pointed in the direction of the posterior of the host fish,
whereas the male was found near the heart of the fish with
its head in the direction of the anterior region of the host.

In this study, the body size of infected and uninfected
fish was compared. The infected fish ranged from 46.1 to
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Fig. 3 Preserved specimens of
Rhodeus sericeus infected (a—c)
and uninfected (d) by
Ichthyoxenus amurensis. Scale
bars 5 mm. An orifice near the
posteroventral region of the
pectoral fin of R. sericeus (a).
Female 1. amurensis in the body
cavity of R. sericeus (b).
Intestine of an uninfected

R. sericeus (c). Intestine of

an infected R. sericeus (d).
Ichthyoxenus amurensis was
removed (ab air bladder;

ia Ichthyoxenus amurensis;

in intestine, /i liver, or orifice)

60.4 mm standard length (SL) (mean £ SD 50.8 +
4.5 mm) and the uninfected ranged from 43.3 to 56.3 mm
SL (49.2 + 2.8 mm). The difference in body size between
the two groups was not significant (¢ test, p < 0.05),
although the intestine of infected fish was malformed.
In general, the intestinal coiling pattern of uninfected
R. sericeus appeared as a loop that appeared oval (Fig. 3c).
In infected fish, I. amurensis were residing in the antero-
inferior region of the body cavity. Hence, the intestine was
compressed to the dorsal side of the body cavity and
noticeably misshapen (Fig. 3d).

Discussion

Ichthyoxenus amurensis is distributed in the Amur River
Basin and two rivers in Premorye, Russia, and is parasitic
in the body cavity of freshwater fish (Verigin and Sisoeva
1952; Bauer 1987). The previously recognized hosts of
I. amurensis are seven cyprinid species (Trilles 1994):
Cyprinus carpio, Hypophthalmichthys molitrix, Elopichthys
bambusa, Leuciscus waleckii, Parabramis pekinensis,
Carassius gibelio, and Ctenopharyngodon idella. Hence,
R. sericeus represents a new host for I. amurensis. In this
study, 31.0% of R. sericeus examined were infected. The
appearance of infection by I. amurensis matched well the
description by Achmerov (1941), who observed 1. amurensis
in 13 of 50 specimens of L. waleckii collected from the
Amur River, a prevalence of 26.0%. Achmerov (1941) and
Krykhtin (1951) reported that I. amurensis caused deleteri-
ous effects on their hosts, such as decreases in mean weight

and growth because they feed on the blood of the host fish.
The latter reported that 1397 of 10759 individuals (13%)
of edible L. waleckii die before maturing as a result of
infection. In this study, there was no significant difference
in SL between the infected and uninfected fish. However,
the intestines of infected fish were malformed as a result
of infection by I. amurensis. Ichthyoxenus amurensis may
exert a negative influence on the visceral function of its
host.

Acknowledgments We are grateful to Dr. Alexander M. Naseka
and Dr. Marina Shedko of the Russian Academy of Sciences for their
valuable information. Thanks also to Dr. Carl Smith of the University
of St. Andrews for supplying specimens of bitterling and for com-
ments on the manuscript. Dr. Kazuya Nagasawa of Hiroshima Uni-
versity provided us with literature and helpful comments, and Ms.
Satoko Kanoh assisted with English corrections. We express our
gratitude for the constructive comments of two anonymous reviewers.
Part of this study was supported by a grant from the Fujiwara Natural
History Foundation.

References

Achmerov A (1941) Zur Okologie von Livoneca amurensis. Zool Anz
133:42-45

Bauer ON (ed) (1987) Key to the parasites of freshwater fishes of the
fauna of the USSR (in Russian), Part 3. Nauka, Leningrad

Bogutskaya NG, Naseka AM, Shedko SV, Vasil’eva ED, Chereshnev
IA (2008) The fishes of the Amur River: updated check-list and
zoogeography. Ichthyol Explor Freshw 19:301-366

Bruce NL (1990) The genera Catoessa, Elthusa, Ichthyoxenus, Idusa,
Livoneca and Norileca n. gen. (Isopoda, Cymothoidae), crusta-
cean parasites of marine fishes, with descriptions of eastern
Australian species. Rec Aust Mus 42:247-300

@ Springer



106

Limnology (2011) 12:103-106

Brusca RC (1981) A monograph on the Isopoda Cymothoidae
(Crustacea) of the eastern Pacific. Zool J Linn Soc 73:117-199

Krykhtin ML (1951) Some notes on the effects of the parasitic isopod
Livoneca amurensis on the stocks of Leuciscus waleckii in the
Amur. Trans Amursk Ichthyol Exped 11:1945-1949

Kussakin OG (1979) Marine and brackish isopods (Isopoda) of cold
and temperate waters of the northern hemisphere, vol 1.
Suborder Flabellifera (in Russian). Opredeliteli po faune SSSR,

@ Springer

Izdavaemye Zoologicheskim Institutom Akademii Nauk SSSR
122:1-470
Trilles JP (1994) Les Cymothoidae (Crustacea, Isopoda) du monde
(prodrome pour une faune) (in French). Stud Mar 21(22):1-288
Verigin BV, Sisoeva TK (1952) Some data on biology of Livoneca
amurensis Gerstfeldt (Crustacea, Isopoda) (in Russian). Zool Zh
31:638-639



	A new host record of Ichthyoxenus amurensis (Crustacea: Isopoda: Cymothoidae) from the Amur bitterling Rhodeus sericeus (Cypriniformes: Cyprinidae)
	Abstract
	Introduction
	Materials and methods
	Results
	Discussion
	Acknowledgments
	References



<<
  /ASCII85EncodePages false
  /AllowTransparency false
  /AutoPositionEPSFiles true
  /AutoRotatePages /None
  /Binding /Left
  /CalGrayProfile (Gray Gamma 2.2)
  /CalRGBProfile (sRGB IEC61966-2.1)
  /CalCMYKProfile (ISO Coated v2 300% \050ECI\051)
  /sRGBProfile (sRGB IEC61966-2.1)
  /CannotEmbedFontPolicy /Error
  /CompatibilityLevel 1.3
  /CompressObjects /Off
  /CompressPages true
  /ConvertImagesToIndexed true
  /PassThroughJPEGImages true
  /CreateJobTicket false
  /DefaultRenderingIntent /Perceptual
  /DetectBlends true
  /DetectCurves 0.1000
  /ColorConversionStrategy /sRGB
  /DoThumbnails true
  /EmbedAllFonts true
  /EmbedOpenType false
  /ParseICCProfilesInComments true
  /EmbedJobOptions true
  /DSCReportingLevel 0
  /EmitDSCWarnings false
  /EndPage -1
  /ImageMemory 1048576
  /LockDistillerParams true
  /MaxSubsetPct 100
  /Optimize true
  /OPM 1
  /ParseDSCComments true
  /ParseDSCCommentsForDocInfo true
  /PreserveCopyPage true
  /PreserveDICMYKValues true
  /PreserveEPSInfo true
  /PreserveFlatness true
  /PreserveHalftoneInfo false
  /PreserveOPIComments false
  /PreserveOverprintSettings true
  /StartPage 1
  /SubsetFonts false
  /TransferFunctionInfo /Apply
  /UCRandBGInfo /Preserve
  /UsePrologue false
  /ColorSettingsFile ()
  /AlwaysEmbed [ true
  ]
  /NeverEmbed [ true
  ]
  /AntiAliasColorImages false
  /CropColorImages true
  /ColorImageMinResolution 149
  /ColorImageMinResolutionPolicy /Warning
  /DownsampleColorImages true
  /ColorImageDownsampleType /Bicubic
  /ColorImageResolution 150
  /ColorImageDepth -1
  /ColorImageMinDownsampleDepth 1
  /ColorImageDownsampleThreshold 1.50000
  /EncodeColorImages true
  /ColorImageFilter /DCTEncode
  /AutoFilterColorImages true
  /ColorImageAutoFilterStrategy /JPEG
  /ColorACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /ColorImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000ColorACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000ColorImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasGrayImages false
  /CropGrayImages true
  /GrayImageMinResolution 149
  /GrayImageMinResolutionPolicy /Warning
  /DownsampleGrayImages true
  /GrayImageDownsampleType /Bicubic
  /GrayImageResolution 150
  /GrayImageDepth -1
  /GrayImageMinDownsampleDepth 2
  /GrayImageDownsampleThreshold 1.50000
  /EncodeGrayImages true
  /GrayImageFilter /DCTEncode
  /AutoFilterGrayImages true
  /GrayImageAutoFilterStrategy /JPEG
  /GrayACSImageDict <<
    /QFactor 0.40
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /GrayImageDict <<
    /QFactor 0.15
    /HSamples [1 1 1 1] /VSamples [1 1 1 1]
  >>
  /JPEG2000GrayACSImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /JPEG2000GrayImageDict <<
    /TileWidth 256
    /TileHeight 256
    /Quality 30
  >>
  /AntiAliasMonoImages false
  /CropMonoImages true
  /MonoImageMinResolution 599
  /MonoImageMinResolutionPolicy /Warning
  /DownsampleMonoImages true
  /MonoImageDownsampleType /Bicubic
  /MonoImageResolution 600
  /MonoImageDepth -1
  /MonoImageDownsampleThreshold 1.50000
  /EncodeMonoImages true
  /MonoImageFilter /CCITTFaxEncode
  /MonoImageDict <<
    /K -1
  >>
  /AllowPSXObjects false
  /CheckCompliance [
    /None
  ]
  /PDFX1aCheck false
  /PDFX3Check false
  /PDFXCompliantPDFOnly false
  /PDFXNoTrimBoxError true
  /PDFXTrimBoxToMediaBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXSetBleedBoxToMediaBox true
  /PDFXBleedBoxToTrimBoxOffset [
    0.00000
    0.00000
    0.00000
    0.00000
  ]
  /PDFXOutputIntentProfile (None)
  /PDFXOutputConditionIdentifier ()
  /PDFXOutputCondition ()
  /PDFXRegistryName ()
  /PDFXTrapped /False

  /CreateJDFFile false
  /Description <<

    /BGR <>
    /CHS <FEFF4f7f75288fd94e9b8bbe5b9a521b5efa7684002000410064006f006200650020005000440046002065876863900275284e8e9ad88d2891cf76845370524d53705237300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c676562535f00521b5efa768400200050004400460020658768633002>
    /CHT <FEFF4f7f752890194e9b8a2d7f6e5efa7acb7684002000410064006f006200650020005000440046002065874ef69069752865bc9ad854c18cea76845370524d5370523786557406300260a853ef4ee54f7f75280020004100630072006f0062006100740020548c002000410064006f00620065002000520065006100640065007200200035002e003000204ee553ca66f49ad87248672c4f86958b555f5df25efa7acb76840020005000440046002065874ef63002>
    /CZE <>
    /DAN <>
    /ESP <>
    /ETI <>
    /FRA <>
    /GRE <>

    /HRV (Za stvaranje Adobe PDF dokumenata najpogodnijih za visokokvalitetni ispis prije tiskanja koristite ove postavke.  Stvoreni PDF dokumenti mogu se otvoriti Acrobat i Adobe Reader 5.0 i kasnijim verzijama.)
    /HUN <>
    /ITA <>
    /JPN <FEFF9ad854c18cea306a30d730ea30d730ec30b951fa529b7528002000410064006f0062006500200050004400460020658766f8306e4f5c6210306b4f7f75283057307e305930023053306e8a2d5b9a30674f5c62103055308c305f0020005000440046002030d530a130a430eb306f3001004100630072006f0062006100740020304a30883073002000410064006f00620065002000520065006100640065007200200035002e003000204ee5964d3067958b304f30533068304c3067304d307e305930023053306e8a2d5b9a306b306f30d530a930f330c8306e57cb30818fbc307f304c5fc59808306730593002>
    /KOR <FEFFc7740020c124c815c7440020c0acc6a9d558c5ec0020ace0d488c9c80020c2dcd5d80020c778c1c4c5d00020ac00c7a50020c801d569d55c002000410064006f0062006500200050004400460020bb38c11cb97c0020c791c131d569b2c8b2e4002e0020c774b807ac8c0020c791c131b41c00200050004400460020bb38c11cb2940020004100630072006f0062006100740020bc0f002000410064006f00620065002000520065006100640065007200200035002e00300020c774c0c1c5d0c11c0020c5f40020c2180020c788c2b5b2c8b2e4002e>
    /LTH <>
    /LVI <>
    /NLD (Gebruik deze instellingen om Adobe PDF-documenten te maken die zijn geoptimaliseerd voor prepress-afdrukken van hoge kwaliteit. De gemaakte PDF-documenten kunnen worden geopend met Acrobat en Adobe Reader 5.0 en hoger.)
    /NOR <>
    /POL <>
    /PTB <>
    /RUM <>
    /RUS <>
    /SKY <>
    /SLV <>
    /SUO <>
    /SVE <>
    /TUR <>
    /UKR <>
    /ENU (Use these settings to create Adobe PDF documents best suited for high-quality prepress printing.  Created PDF documents can be opened with Acrobat and Adobe Reader 5.0 and later.)
    /DEU <>
  >>
  /Namespace [
    (Adobe)
    (Common)
    (1.0)
  ]
  /OtherNamespaces [
    <<
      /AsReaderSpreads false
      /CropImagesToFrames true
      /ErrorControl /WarnAndContinue
      /FlattenerIgnoreSpreadOverrides false
      /IncludeGuidesGrids false
      /IncludeNonPrinting false
      /IncludeSlug false
      /Namespace [
        (Adobe)
        (InDesign)
        (4.0)
      ]
      /OmitPlacedBitmaps false
      /OmitPlacedEPS false
      /OmitPlacedPDF false
      /SimulateOverprint /Legacy
    >>
    <<
      /AddBleedMarks false
      /AddColorBars false
      /AddCropMarks false
      /AddPageInfo false
      /AddRegMarks false
      /ConvertColors /ConvertToCMYK
      /DestinationProfileName ()
      /DestinationProfileSelector /DocumentCMYK
      /Downsample16BitImages true
      /FlattenerPreset <<
        /PresetSelector /MediumResolution
      >>
      /FormElements false
      /GenerateStructure false
      /IncludeBookmarks false
      /IncludeHyperlinks false
      /IncludeInteractive false
      /IncludeLayers false
      /IncludeProfiles false
      /MultimediaHandling /UseObjectSettings
      /Namespace [
        (Adobe)
        (CreativeSuite)
        (2.0)
      ]
      /PDFXOutputIntentProfileSelector /DocumentCMYK
      /PreserveEditing true
      /UntaggedCMYKHandling /LeaveUntagged
      /UntaggedRGBHandling /UseDocumentProfile
      /UseDocumentBleed false
    >>
  ]
>> setdistillerparams
<<
  /HWResolution [2400 2400]
  /PageSize [595.276 841.890]
>> setpagedevice


