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INTRODUCTION

The helminth fauna of the common carp Cyprinus
carpio carpio L. in Europe has been studied intensively
due to its importance for aquaculture and fishery (Bauer
et al. 1973, Baru$ et al. 2002). However, it has changed
considerably during the last decades due to man-made
introductions of new parasites, mostly those originally
occurring in East Asia (Bauer et al. 1973, Kennedy 1994).
Among these parasites, the cestodes Bothriocephalus
acheilognathi Yamaguti, 1934 (Pseudophyllidea: Both-
riocephalidae) and Khawia sinensis Hsü, 1935 (Caryo-
phyllidea: Lytocestidae) belong to the most important
species as potential pathogens of carp in aquacultures
(Bauer et al. 1973, Hoole 1994, Williams & Jones 1994).

The latter species out-competed the autochthonous
caryophyllidean tapeworm Caryophyllaeus fimbriceps
Annenkova-Chlopina, 1919, which had been reported to
be an important parasite of carp in Central and Eastern
Europe, including Russia, in the 1950s and 1960s (Bauer
et al. 1973, Scholz 1989, Bauer 1991, Hoole 1994). During
the last decades, C. fimbriceps has almost disappeared
from the area of its original distribution (Scholz 1989).

Recently, another cestode of the order Caryophyl-
lidea (Lytocestidae), Atractolytocestus huronensis An-
thony, 1958, has been reported from Europe. The
cestode was originally described from the common
carp from the Huron River, Michigan, USA (Anthony
1958), and reported to be exclusively from North
America until the late 1990s (Hoffman 1967, 1999,
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Jones & Mackiewicz 1969, Amin 1986, Amin & Minck-
ley 1996). Considering the fact that carp is not indige-
nous to North America and occurred originally in east-
ern Asia (Baru$ et al. 2002), it is probable that A.
huronensis is also of Asian origin. In Europe, A. huro-
nensis was first found in the common carp in England,
but its occurrence was only mentioned in abstracts
from national conferences (Chubb et al. 1996, Kirk et
al. 2003). The most detailed account dealing with A.
huronensis from Europe was provided by Majoros et
al. (2003), who reported its frequent occurrence in cul-
tured carp in Hungary. Molnár et al. (2003) studied the
pathological effect of A. huronensis on its carp host. 

Studies on helminth parasites of wild fish of the Tisa
River in southeastern Slovakia and parasitological
examinations of common carp from fishponds and
water reservoirs in Slovakia and the Czech Republic
have revealed the occurrence of caryophyllidean tape-
worms that are indistinguishable from Atractolytoces-
tus huronensis. In the present paper, the tapeworms
found are briefly described and data on their distribu-
tion and rates of infection in carp are provided.

MATERIALS AND METHODS

In Slovakia, tapeworms were obtained from 16 com-
mon carp Cyprinus carpio carpio L. from the Tisa River
near Vel’ké Trakany and 13 farmed common carp from
the Slovakian-Hungarian cross-border water reservoir
Vel’k) Kamenec, both southeastern Slovakia, in May,
September and October 2003. A total of 29 carp (of
length 227 to 460 mm) were caught in 2002 and 2003
using gill nets, and by angling. In the Czech Republic,
29 cultured carp (of length 160 to 560 mm) were fished
from 5enich, Staré jezero and Nov) Vdovec ponds
near Třeboň and Bo$ileck) pond near Veselí nad
Lu=nicí, South Bohemia, in October and November
2003. The worms isolated from the anterior part of the
host’s intestines were washed in saline, fixed in hot 4%
formaldehyde, stained with iron hydrochloric carmine,
dehydrated in an ethanol series and mounted in
Canada balsam as permanent preparations (Scholz &
Hanzelová 1998). Measurements are in µm except
where indicated.

In addition, tapeworms from carp collected in several
fishponds near Budapest, Hungary, and processed by
the same method were also studied. The following
vouchers of Atractolytocestus huronensis from carp in
North America were used for comparison: 3 specimens
from Wisconsin, USA (US National Parasite Collection,
Beltsville, USA; Collection No. 78662); 3 specimens
from Arizona, USA (Systematics Research Collections,
University of Nebraska State Museum, Lincoln, USA;
Collection No. 38728); 2 specimens from New Hamp-

shire, USA; 1 specimen from Knoxville, Tennessee,
USA; 1 specimen from Texas, USA; and 1 specimen
from Oklahoma, USA.

Specimens from Slovakia and the Czech Republic
have been deposited at the Parasitological Institute, Slo-
vak Academy of Sciences, Ko$ice, the Institute of Para-
sitology, Academy of Sciences of the Czech Republic
in >eské Budějovice, the Natural History Museum,
London, UK, the US National Parasite Collection,
Beltsville, USA, and Systematics Research Collections,
University of Nebraska State Museum, Lincoln, USA.

RESULTS

Tapeworms found in free living and cultured com-
mon carp from Slovakia and the Czech Republic pos-
sess characteristics typical of the genus Atractolytoces-
tus Anthony, 1958, especially the shape of the scolex
(Fig. 1A–C; see Mackiewicz 1994), the presence of
vitelline follicles uninterrupted along the ovarian lobes
(Fig. 1A,D), cortical (Fig. 1G), separate gonopores and
the presence of an opening into a shallow common
genital atrium (Fig. 1E,F). The tapeworms were identi-
fied as Atractolytocestus huronensis Anthony, 1958
because they only had 14 to 20 testes beginning far
posterior relative to the scolex and always posterior to
the first vitelline follicles (Fig. 1A–C, Table 1). The dis-
tribution of the testes within the body was rather stable
in all specimens. The first (anteriormost) testes were
usually located in the median field posterior to the
scolex and the last (posteriormost) 4 to 6 testes were
present lateral to the cirrus-sac (Fig. 1D).

The present findings are the first records of Atrac-
tolytocestus huronensis from Slovakia and the Czech
Republic. 

DISCUSSION

The tapeworms recently found in Slovakia and the
Czech Republic highly correspond in morphology and
measurements to those of Atractolytocestus huronensis
(see Anthony 1958). Species identification was con-
firmed by their comparison with vouchers of A. huro-
nensis from North America (Table 1).

Two species are currently recognised as valid within
the genus Atractolytocestus: A. sagittatus, synonymous
with Markevitschia sagittata (Kulakovskaya & Akh-
merov 1965); and A. huronensis Anthony, 1958 (type-
species) (Jones & Mackiewicz 1969, Mackiewicz 1994,
Scholz et al. 2001).

Atractolytocestus huronensis is distinguished from
A. sagittatus by a much lower number of testes as well
as by testes distribution (Kulakovskaya & Akhmerov
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1965, Protasova et al. 1990, Scholz et al. 2001, Majoros
et al. 2003; Table 2). In A. sagittatus, testes are much
more numerous (estimated at ca. ≥200 to 300) and
occupy a larger region of the body than in A. huronen-
sis, extending from the posterior margin of the scolex
to the anterior margin of the ovarian arms (Scholz et al.
2001).

The tapeworms from Slovakia and the Czech Repub-
lic had about 9 to 20 testes, which agrees with the
number of testes found in Atractolytocestus huronensis
tapeworms from North America (6 to 18 testes,

Anthony 1958, Jones & Mackiewicz 1969, present
study; Table 1). On the other hand, worms from Hun-
gary were reported to have only 3 to 5 testes or even
none in some specimens (Majoros et al. 2003). An
extremely low number of testes may be related to the
fact that A. huronensis was described to have triploid
and parthenogenetic populations in North America
(Jones & Mackiewicz 1969). However, the precise
number of testes was very difficult to count in A. huro-
nensis because numerous vitelline follicles form a
compact field, filling the cortex (Fig. 1F) and over-

lapping the testes. Therefore, the data
provided by Majoros et al. (2003), espe-
cially the complete absence of testes in
some specimens, should be confirmed.
Indeed, a study of a few A. huronensis
specimens from fishpond carp from Hun-
gary has revealed that the actual number
of testes is higher than reported by
Majoros et al. (2003). Although the testes
were difficult to count, 6 to 10 testes were
found in 5 specimens (Table 1).

Chubb et al. (1996) synonymised Atrac-
tolytocestus sagittatus with A. huronensis
in a presentation at a national conference
but no data supporting this conclusion
were provided. Based on previous studies
on Atractolytocestus tapeworms (Scholz
et al. 2001) and the results presented
here, we provisionally consider A. sagitta-
tus to be a valid taxon until its conspeci-
ficity with A. huronensis is confirmed, in
particular by DNA analyses. 

The present findings support the as-
sumption of Majoros et al. (2003) about the
probable occurrence of Atractolytocestus
huronensis in central European countries
other than Hungary. Further dissemina-
tion of A. huronensis throughout continen-
tal Europe cannot be excluded, mainly
due to the fact that carp from South
Bohemia are exported to many countries.

The presence of Atractolytocestus huro-
nensis in the common carp from the Tisa
River at the border of Slovakia with the
Ukraine and Hungary is also significant
from an epizootiological point of view.
The Tisa River drains large parts of Roma-
nia, the Ukraine, Slovakia and Hungary,
and enters the Danube River as a main
tributary within the territory of Slovenia.
The occurrence of the tapeworm in wild
fish populations in this river may facilitate
its rapid dispersion to other countries of
central and south east Europe. Previous
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Fig. 1 Atractolytocestus huronensis from common carp Cyprinus carpio car-
pio. (A) Total view; (B,C) anterior part of the body; (D) posterior part of the
body; (E) lateral view and (F) frontal view of terminal genitalia; (G) arrange-
ment of testes and vitellaria in cross section. cs = cirrus sac; cga = common
genital atrium; ilm = inner longitudinal musculature; mg = male gonopore; 

t = testes; uvp = utero-vaginal pore; vf = vitelline follicles
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surveys on fish parasites in the Tisa River
basin carried out in the 1970s did not reveal
the presence of this cestode (5itňan 1966,
Ergens et al. 1975, Moravec 2001). It is evi-
dent that A. huronensis has been introduced
into this region recently, as assumed by
Majoros et al. (2003) and Molnár et al. (2003). 

In the same region (the Latorica River, Tisa
River basin, southeastern Slovakia), another
helminth parasite non-indigenous in Europe
has recently appeared. Ko$uthová et al.
(2004) reported the presence of the cestode
Nippotaenia mogurndae Yamaguti & Miyata,
1940 (Nippotaeniidea), a specific parasite of
the Chinese sleeper Perccottus glenii (Perci-
formes: Odontobutidae). This fish has been
artificially introduced from northeastern
Korea and the Amur River basin to European
Russia, the Ukraine, Hungary, Poland and
Slovakia (Ko$<o et al. 2003, Reshetnikov
2003). The distribution area of N. mogurndae
was originally restricted to Japan and the Far
East, but it has been introduced to Europe
together with its host, which was first re-
ported from Slovakia in 1998 (Kautman 1999). 
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Host Slovakia Czech Republic Hungary USA

Present data Present data Present data Majoros et al. (2003) Present data Anthony (1958)a Present data

Common carp Farmed carp Farmed carp Farmed carp Farmed carp Common carp Common carp

(n = 52) (n =15) (n = 16) (n = 5) (n = 5) (n = 10) (n = 11)

Body length (mm) 15.5–12.0 5.0–8.0 4.0–9.0 3.0–9.0 3.0–7.5 15.0–18.0 4.0–8.5

Body width (mm) 0.6–1.2 0.5–0.8 0.5–0.9 0.5–1.2 0.4–0.6 0.9–2.0 0.6–1.5

Scolex width 484–974 516–741 415–938 – 342–497 – 414–900

Distance between first vitelline follicles to anterior extremity (mm)
1.3–2.3 0.8–1.1 0.9–1.9 – 0.8–1.8 – 0.8–1.6

Distance between first testes to anterior extremity (mm)
1.4–2.6 1.1–1.5 1.0–2.6 – 1.0–2.2 – 1.1–2.6

Distance between first vitelline follicles and first testes
135–579 250–384 213–703 – 156–407 – 120–999

Testis number 14–20 16–20 19–14 0–5 16–10 16–18 12–17

Cirrus-sac length 405–780 506–617 350–555 350–450 232–417 256–457 320–416

Cirrus-sac width 260–456 299–374 214–347 210–276 – 205–264

Ovary width 470–720 421–574 297–482 600–900 237–440 – 266–885

Ovarian arm length 1360–1024 446–703 365–691 1800–1100 203–466 670–920 167–847

Ovarian arm width 128–240 134–210 117–172 – 183–147 – 169–361

Extent of uterus in relation to length of testicular area
1/3–1/2 1/3–1/2 1/3–1/2 – 1/4–1/3 1/2 1/3–1/2

Egg length 47–65 48–52 46–67 – 47–50 46–57 40–52

Egg width 28–39 35–36 30–39 – 28–31 30–37 26–35

Prevalence (%) 56 67 38

Mean intensity of infection (range)
16.0 (1–85) 4.6 (1–12) 10.4 (1–28)

aOriginal description

Table 1. Atractolytocestus huronensis. Characteristics of the cestode from different geographical regions

Atractolytocestus Atractolytocestus
huronensis sagittatus

Body length (mm) 3.0–18.0 3.0–13.5
Body width (mm) 0.4–2.0 0.8–2.23
Scolex width 342–974 325–2380
Distance between first vitelline follicles to anterior extremity (mm)

0.8–2.3 0.8–2.2
Distance between first testes to anterior extremity (mm)

1.0–2.6 0.7–2.4
Distance between first vitelline follicles and first testes

120–999 60–325
Testis number 0–20 75–226
Cirrus-sac length 232–780 300–810
Cirrus-sac width 205–456 300–690
Ovary width 237–900 960–1580
Ovarian arm length 167–1100 150–1120
Ovarian arm width 69–361 150–390
Extent of uterus in relation to length of testicular area

1/4–1/2 1/3
Egg length 40–67 40–58
Egg width 26–39 22–37

Table 2. Comparison of measurements of Atractolytocestus huronensis
and Atractolytocestus sagittatus. A. sagittatus after Kulakovskaya &
Akhmerov (1965), Demshin & Dvoryadkin (1981), Protasova et al. (1990),

and Scholz et al. (2001)
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