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Table 1 Quantitative characteristics of Fasciola sp. (Japanese type)
based on measurements of the gonadal cell chromosomes

Clgomegome Relaive dammio  Contomes
2n=20 3n=30 2n=20 3n=30
1 20.13 19.10 1.74 1.71 sm
2 13.35 12.74 5.69 5.95 st
3 13.27 12.24 22.24 22.92 t
4 10.32 10.79 4.21 5.39 st
5 10.42 10.62 4.11 3.24 st
6 7.91 7.97 5.48 4.82 st
7 6.77 7.18 3.05 2.83 sm or st
8 6.49 6.20 4.04 6.13 st
9 5.99 6.04 2.95 3.81 st or sm
10 5.62 5.65 2.05 2.18 sm

1) Relative length=length of each chromosome/total length of whole chromosomes.
2) Arm ratio=length of long arm/length of short arm.
3) Centromere position according to the quantitative definitions of Levan ez al. (1964).
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Table 2 Appearance of three types of Fasciola
sp. in different host bovines

Type of Fasciola sp. (ind.)

No. of 5
hosts 2n=20 sn=30 0
1 0 2 0
2 1 2 0
3 0 8 1
4 3 9 0
5 2 6 0
6 0 5 3
7 0 3 0
8 1 1 0
9 0 6 0
10 0 7 0
11 0 19 3
12 0 10 0
13 0 7 0
14 13 0 0
15 0 4 0
16 0 1 0
7 2 6 0
18 0 3 1
G7) 99 8
A7.1%)  (76.7%)  (6.2%)

Total 129 individuals
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Fig. 1 Comparative size of eggs among three types of Fasciola sp. (Japanese type).

left=length, right=width.
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' Abstract

THREE KARYOTYPES AND THEIR PHENOTYPES OF
JAPANESE LIVER FLUKES (FASCIOLA sp.)

NoBUKO MORIYAMA, MORIYASU TSUJI AND TAKESHI SETO
(Department of Parasitology, University of Hiroshima, School of Medicine,
Hiroshima and Department of Biology, Shimane University,
Faculty of Education, Matsue, Japan)

Chromosomes of Fasciola sp. in Japan were studied mainly by the air-drying technique
after dissociation of the gonadal tissue in the mixture of glacial acetic acid and 50 % lactic
acid.

From detailed karyological analyses with the preparation of regular Giemsa stain and C-
and G-staining methods, we found an additional type of Fasciola sp. to two different types,
which were reported by Sakaguchi and Nakagawa (1975), based on their chromosomal comple-
ments. Three different types of Fasciola sp. were individuals having 20 chromosomes, 30 chro-
mosomes and 20/30 mosaic constitution that was newly found. Worms having 30 chromosomes
were proved to be practically triploid type and 20/30 mosaicism were mixoploid of cells hving
basic monoploid number of 10. The proportion of appearance of three types of cells to total
number of cells we observed was 76.7 % triploid, 17.1 % diploid and 6.2 % mixoploid types.
No inhavitant isolation was seen in these types. Diploid and triploid types were found in
the same host bovine.

To compare the phenotypic variance with three different genotypes among Japanese Fas-
ciola sp., the egg size was measured since it has been known as an important taxonomical
character in liver flukes. The statistical data indicated triploid eggs were significantly larger
than diploid eggs. Eggs from diploid-triploid mosaic worms were larger than diploid eggs and

were more similar to the triploid eggs.
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Photo. 1 Metaphase figures from the germ cells of Fasciola sp. (Japanese type; 2n=20)
A ; Eight-cell colony at mitotic metaphase observed by the squash method, Giemsa
stain.
B; Mitotic metaphase chromosomes observed by the air-drying method, Giemsa stain.
C; Karyotype of the cells shown in B. The scale indicates 10 micra.
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Photo. 2 Metaphase figures from the germ cells of Fasciola sp. (Japanese type; 3n=230)

A ; Eight-cell colony at mitotic metaphase observed by the squash method, Giemsa
stain.

B ; Mitotic metaphase chromosomes observed by the air-drying method, Giemsa stain.
C; Karyotype of the cells shown in B. The scale indicates 10 micra.
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Photo. 3 Karyotypes from Fasciola sp. (Japanese type) after C-staining method.
A; 2n=20 type, B; 3n=30 type.
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Photo. 4 Metaphase figure and karyotype from Fasciola sp. (Japanese type ; 3n=30)
after G-stainig method.
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Photo. 5 Metaphase figure and karyotype from Fusciola sp. (Japanes
=20) after G-staining method.
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