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Abstract

Analysis of mitotic and meiotic chromosome spreads of Aspidogaster conchicola
(Trematoda: Aspidogastrea) reveals a diploid number of 10 for this species.
Haploid sets containing 5 bivalents confirm the diploid number. The karyotype
consists of one pair of comparatively long subtelocentric chromosomes and four
pairs of shorter acrocentric elements. The results are discussed in comparison
with existing data on chromosomes of aspidogastrean species and other related
helminth groups.

Aspidogastrea, which is a small platyhelminth taxon
with fewer than 40 species parasitizing both molluscs
and poikilothermous vertebrates (Rohde, 1972), com-
bines characteristics of both the Digenea and Monogenea.
The most conspicuous characteristics of aspidogastreans
are the ventral disc and direct development without
alternation of generations. The systematics of aspidogas-
treans are complex, as they have been classified as
monogeneans, digeneans or considered as intermediate
between the Digenea and Monogenea. La Rue (1957),
Ginetzinskaya (1968) and Bychovskaya-Pavlovskaya &
Ginetzinskaya (1975) are of the opinion that in view of
the morphological and life-cycle differences between the
Aspidogastrea and the Trematoda, the aspidogastreans
represent a separate class of platyhelminths. Rohde
(1972) suggests that the Aspidogastrea possess many
archaic features, form a group of their own and are
closely related to Digenea. Gibson (1987) concludes that
the aspidogastreans are the sister group of the Digenea.
Recent phylogenetic analyses, based on morphology and
molecules, demonstrate that trematodes (Aspidogastrea
plus Digenea) are monophyletic (Littlewood et al., 1999).

Cytogenetic studies can contribute an array of infor-
mation independent of morphological, biochemical and
other characters that are used for phylogenetic analysis.
Aspidogaster conchicola Baer, 1827 is one of the best known
aspidogastrean species with respect to its morphology,
development and biology but there has been no

published information to date on the chromosomes of
this species. A karyological study on the mitotic and
meiotic chromosomes of A. conchicola was undertaken to
supplement the characteristics of this species and to
extend our limited knowledge of the karyotypes of
aspidogastreans.

Living specimens of adult A. conchicola, used for
karyological analysis, were recovered from the pericar-
dial cavity of the freshwater mussels Unio pictorum, U.
tumidus, Crassiana crassa and Anodonta piscinalis, collected
from the river NeÇris and the cooling basin of the
Lithuanian hydro-electric power station.

Mussels prior to dissection were injected with 0.01%
colchicine solution and maintained for 10±15 h in well
water. Recovered worms were placed in physiological
solution, containing 0.01% colchicine for 1±2 h at room
temperature, then transferred to distilled water for 30±
40 min for hypotony, fixed in freshly prepared ethanol±
glacial acetic acid (3:1) and stored at 48C. For slide
preparations, fixed worms were stained with aceto-
orcein for 10±12 h, briefly soaked in 45% acetic acid
and squashed under a coverslip. Squashes were sealed
with Canada balsam and examined for cell divisions. The
best mitotic and meiotic plates were photographed under
an oil-immersion system using Mikrat-300 film. Mea-
surements were made on karyotypes from photographs
of seven well-spread mitotic metaphases. Terminology
relating to centromere position follows that of Levan et al.
(1964).

Karyological analysis revealed the modal diploid
number 2n � 10 at the stage of mitotic metaphase.
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Haploid sets with n � 5 at various stages of meiotic
division confirmed the diploid number. Four hundred
and twenty-three dividing cells were studied, 79.2% of
them contained the modal chromosome number. The
percentage of aneuploid cells was 10.2 and 10.6% of cells
were polyploid.

Mean karyometrical data are reported in table 1. At the
mitotic metaphase the diploid complement is character-
ized by a comparatively long pair of subtelocentric
chromosomes, averaging 3.56 mm in length and four
pairs of shorter acrocentric elements 2.84±1.49 mm in
length (fig. 1a,b). The total chromosome length of the
complement (TCL) is 11.47 mm. Meiosis was observed in
spermatogenesis and in intrauterine eggs. Metaphase II
configurations (fig. 1c) were frequently seen in eggs;
diakinesis (fig. 1d) was more often observed in the testes.
The chiasma frequency has not been worked out but it
appears to be from 1 to 3 per bivalent.

Information on chromosomes of members of the
Aspidogastrea has been reported for only three species.
Rohde (1973) observed a haploid number of 7 in the
dividing egg cells of Lobatostoma manteri. LoVerde &
Fredericksen (1978) described the karyotype of Cotyloga-
ster occidentalis �2n � 12� with chromosomes 2±6 mm in
length at the mitotic metaphase. There were two pairs of
acrocentrics, two pairs of submetacentrics and two pairs
of metacentrics. Only meiotic cells from the testes of
Cotylaspis insignis with a haploid number 11 were
observed (LoVerde & Fredericksen, 1978).

All karyologically studied aspidogastrean species are
members of one family ± Aspidogastridae. Each of the
four species has a different chromosome number and it is
likely that this diversity is due to the archaic nature or
long history of the group.

Digenetic trematodes are karyotypically conservative.
Their karyotypes tend to have the same number and

Table 1. Measurements (means ^ SD) and classification of chromosomes of Aspidogaster conchicola.

Chromosome number Absolute length (mm) Relative length (%) Centromeric index Classification*

1 3.56^0.15 33.06^0.58 24.36^0.59 st
2 2.84^0.21 23.14^0.70 7.48^1.52 a
3 1.96^0.06 16.52^0.42 10.28^2.01 a
4 1.62^0.05 14.23^0.35 11.16^1.45 a-st
5 1.49^0.07 13.04^0.44 9.09^2.11 a

* st, subtelocentric; a, acrocentric chromosomes.

Fig. 1. Mitotic and meiotic chromosomes of A. conchicola: a, mitotic metaphase plate
and b, karyotype, 2n � 10; c, metaphase II of meiosis, n � 5; d, diakinesis, showing 5

bivalents. Scale bar � 10mm:
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closely related gross chromosome morphology at the
genus and even family taxonomic levels. The diploid
chromosome numbers range between 12 and 28 (Bar-
sÏieneÇ , 1993). Chromosome sets with 22 or 20 elements
predominate. The karyotype of primitive trematodes was
probably composed of 10 (or 11) pairs of telocentric or
subtelocentric chromosomes (Grossman et al., 1981).

There are very few data on the karyology of Mono-
genea. Species of the karyologically best-known mono-
genean genus Diplozoon (family Diplozoidae) have
different diploid numbers, i.e. 8, 10 or 14 (Koroleva,
1969). A comparison of the number and morphology of
chromosomes indicates that a reduction in chromosome
number results from the centromeric fusion of acro-
centrics. The chromosomes of two species of the genus
Kuhnia (family Mazocraeidae), 2n � 16; resemble each
other closely (Rohde, 1994).

The diploid number 10, found in A. conchicola is below
the lower range of the Digenea. Unfortunately, the lack of
information on karyotypes and chromosome morpholo-
gies for aspidogastreans, as well as for many other
groups of platyhelminths, has made it impossible to
place the karyotypic data in any larger evolutionary
context.
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