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lishment of systematic relations in many animals

Comparative  chromosome  studies  in

species have been of great value

* This study is a part of research granted by
Basic Medical Research Fund from Ministry of
Education, 1995-1997.
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Viviparidae, Chromosome, Cipangopaludina chinensis malleata, C. japonica

and plants. In mollusca, however, the literatures on

karyotype analysis are not abundant due to
difficulties of obtaining mitotic fields with enough
quality to carry out chromosome studies.

The family Viviparidae contains three subfamilies,
Bellamyinae, Viviparinae and Lioplacinae, and their
chromosome numbers were ranged from n=7
n=14 by the The

chromosome numbers of C chinensis malleata have

to

literature  survey. haploid

been reported by the former investigators (Pollister
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and Pollister,  1940:
Tanaka, 1953).
19 species in the family Viviparidae have been
studied by Patterson (1969).
snails, Park et al (1988) has reported the karyologic

Pollister, 1943. Inaba and

Also, the chromosome numbers of

In Korean viviparid

analysis of a population of C chinensis malleata
Two wviviparid snail species in Korea, C. chinensis
malleata (Reeve), 1912  and C japonica Martens,
1860 are morphologically similar and closely related
on the taxonomic basis (Kwon et al, 1993). Espe-
cially, C japonica occur in a restricted area in the
southern part of Korea, while (. chinensis malleata
distribute widely in all of the freshwater systems.
The purpose of this study was to compare the
karvotypes of two viviparid snall species occurring

in Korea.

MATERJALS AND METHODS

The snails used in this study were collected from
August 1995 to April 1996 in Korea and examined
shortly after being collected. Six males and five
females of C. chinensis malleata were collected from
Chunchon, Kangweon Do, and five males and five
females of C. chunensis malleata were collected from
Kimhae, Kyungsangnam-Do. Four males and six
female specimens of C japonica were collected from
Kimhae. Chromosome preparations were made from
gonadal tissues by the air-drying method of Park
(1994). Morphological features of the chromosomes
used to compare karyotypes were the relative and
total lengths of the  mitotic metaphase chromo-
S0mes. Nomenclature of morphological types of
chromosomes was adopted from the paper of Leven
et al. {1964). Voucher specimens of the C chinensis
malleata and (. japonica have been in the Inha

University, Korca.

RESULTS

1. Cipangopaludina chinensis malleata (Reeve), 1912

Meiotic chromosomes in males were observed
(Fig. l-a, b). Pachytene bivalents were randomly
scattered on the plane and appeared like long
threads and homologous pairs could not be
distinguished from each other (Fig. 1l-a). At late
diakinesis phase, five of bivalents were ring-shaped
with two chiasmata and one of them appeared as
The others

were multiple  loop-shaped  bivalents  with  three

rod-shaped with one terminal chiasma.

chiasmata (Fig. 1 b). The haploid chromosome
numbers in the snail specimens (11 males and 10
fermales) collected from two localities were all nine
(n=9). Spermatogonial divisions In metaphase were
observed in 32 cells.

From ten female specimens, ovarian mitotic
divisions were observed in 22 cells. In these cells,
18 chromosomes (2n) were also counted (Fig. 1-c,
d).

The results of chromosome measurement are
shown in Table 1. Total lengths of the chromo-
somes In males and females ranged from 1.8 to 39
um and 1.8 to 4.1 um, respectively. There were no
remarkable differences from the total chromosome
lengths in male and female (Fig. 3). Mean total
lengths of the diploid complements in male and
female were 259221 (85.D) um and 260 ¢ 322 um,
respectively. Karvotype of this species consists of
seven pairs of submetacentrics and two pairs of

metacentric chromosomes (Fig. 2-a, b).
2. Cipangopaludina jpponica Martens, 1860

This is the first report on the chromosomes of C
qaponica in Korea. Chromosomes were observed in
four males and six females. The mitotic metaphase
chromosomes were observed in both sexes and the
diploid chromosome numbers were 18 (2n=18) (Fig.
l-e, f). The karyotypes of this species were
arranged by shape and size (Figs. 2-c¢, d, 3) and
Table 2

measurement from this species. Total lengths of

shows  the results  of chromosome

chromosomes in males and females ranged from 3.0

-

to 55 um and 2.6 to D6 pm, respectively.  Mean
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Fig. 1. Meiotic and mitotic chromosomes of C. chinensis malleata and C.

Japonica.

a.

(&4

Chromosomes in prophase 1 (pachytene) (C. chinensis malleata,

male)

. Chromosomes in diakinesis phase (C. chinensis malleata, male).

Ring-shaped bivalents, each with two chiasmata; rod-shaped bivalent
with one terminal chiasma; multiple loop-shaped bivalents with three
chiasmata are noticeable. Arrow heads indicate positions of

chiasmata.

. Spermatogonial metaphase chromosomes of C. chinensis malleata
. Chromosomes in metaphase [ (C. chinensis malleata, female)
. Spermatogonial metaphase chromosomes of C. japonica

. Chromosomes in metaphase I (C. jponica, female)
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Fig. 2. Karyotypes in male and female of C. chinensis malleata and C.

Japonica
a. Karyotype of male C. chinensis malleata, constructed from Fig. l-¢
b. Karyotype of female C. chinensis malleata, constructed from Fig. 1-d
¢. Karyotype of male C. japonica, constructed from Fig. l-e
d. Karyotype of female C. japonica, constructed from Fig. 1-f

total lengths of the diploid complements in male and
369%321 um and 351*3.06 um,

Karyotype of this species consists of

female were DISCUSSION
respectively.

reviews on the chromosomal

seven pairs of submetacentrics and two pairs of The

metacentric chromosomes (Figs. 2-c, d, 3). Total
lengths of mitotic metaphase chromosomes in both
sexes were of no difference in the karyotype

analysis (Fig. 3).

general
attributes of molluscs have been presented mostly
by Burch and Patterson since the late 1960's
(Burch, 1967, Patterson, 1969). Patterson (1969)

made a general review of all molluscan chromosome
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Table 1. Measurements of the mitotic metaphase chromosomes of C. chinensis malleata.

Malex Female*
No. chromosome
pair Total Relative Type Total Relative Type
length length length length

1 39%0.12 15.06%0.19 SM 41*003 1576+0.23 SM
2 36+0.23 13.90+0.23 SM 36+017 1385%0.15 SM
3 35%0.08 13.50%0.13 SM 35%0.05 13461013 SM
4 3.1x0.05 11.96%0.11 SM 332016  12697*0.23 SM
5 260.16 10.04%0.16 SM 28023 1076 £0.52 SM
6 247007 9.27+0.37 SM 1.9-0.34 7.30 £0.07 SM
7 2.320.11 8.88+0.03 SM 1.820.35 6.92 +0.50 SM
3 2.7+0.02 1041 +0.17 M 277005 10381016 M
9 1.8%0.24 6.94%0.24 M 2.3%0.01 884+0.15 M

* Measurements were done with three sets of karyotyped male cells and two scts of

female cells.

Total length of a pair
Relative length =

Sum of total length
M = metacentric chromosome ; SM =

studies reported after 1930's. (1988)

sSpecies,

Park et al

previously studied a Korean viviparid
Cipangopaludina chinensis malleata, which had a
haploid chromosome number of n=9 in the male. In
this study, both sexes of C chinensis malleata were
sexual differences of

employed to compare the

The

centromere positions of this species were same as

chromosomes, chromosome  number  and

the results of Park et al (1988) in spite of applying
different methods. We concluded that there was no
appreciable morphological difference of chromosomes,
from different localities.

even with populations

total lengths of chromosome bivalents

These

However,
were a little different from each other.
results may be due to technical differences.

The chromosome numbers and karyotypes of C
Japonica, those of the

Cipangopaludina species with minor differences in

were same  as other

total chromosome lengths.

X 100

submetacentnic chromosome

Sex both  male and

viviparid

chromosomes  in female

individuals of a species,  Tulotoma
angulata, have been determined by Patterson (1965).
She concluded that this species has two relatively
large sex chromosomes in spermatogonial metaphase
this

heterochromatic

cells. In study, we have not observed

or heteromorphic chrimosomes in
mitosis phase at both sexes. The identification of
the homologous chromosomes 1s, of course,

establish  the

very

important in order to karyotype.
However, the detection of sex chromosomes is very
difficult in cases that the chromosomes are closely
similar both in size and in shape.  The future
application of chromosome banding techniques will
be helpful

sex chromosomes.

to identify homologous chromosomes and

SUMMARY
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Table 2. Measurements of the mitotic metaphase chromosomes of C. japonica.

Malex* Femalex
No. chromosome
pair Total Relative Type Total Relative Type
length length length length

1 55002 14.91+0.04 SM 567001 16671 0.16 SM
2 49+0.11 1328 +0.33 SM 481006 14291011 SM
3 4.770.03 12.74+0.09 SM 46002 13691047 SM
4 46 10.05 12471047 SM 427007 12501012 SM
5 3.370.06 8.94+0.08 SM 381020 113047025 SM
6 327031 86710.28 SM 3.370.02 9.8270.24 SM
7 3.0%0.28 3.13%£0.20 SM 325005 9521018 SM
8 4.1%0.24 11112023 M 3.0 2024 8.92 10.09 M
9 361033 9.76 £0.14 M 264008 7741 0.05 M

* Measurements were done with three sets of karyotyped male cells and three sets of

female cells.

The mitotic and meiotic chromosomes of tw

Fig. 3.

Male

C. chinensis malleata

C. japonica

3

Female THFHE

Idiograms of chromosome pairs detected in

two viviparid species of Korea, C. chinensis

malleata (a) and C. japonica (b);
from the data in Tables 1 and 2.

drawn

viviparid snail  species, Cipangopaludina  chinensis
malleata (Reeve), 1912 and C jponica Martens,
1860 were investigated by means of air-dry method.
The diploid chromosome numbers were 2n-18 (n-9)
in both species, and the sex chromosomes could not
be distinguished, Chromosome complements of both
species consist of two pars of metacentrics and

seven pairs of submetacentric chromosomes.
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