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The cytology of genus Fasciola has been
a matter of confusion with divergent opin-
ions. 'The diploid chromosome numbers of
I, hepatica so far reported were 8 (Schub-
mann, 1905), 12 (Schellenberg, 1911), 16
(Govaert, 1960) and 20 (Dchorne, 1911;
Sanderson, 1958) and that of I'. gigantica
varied from 16 (Srivastava and Jha, 1961) to
20 (Venkat-Reddy and Subramanyam, 1973).
All the studies were made on sectioned ma-
terials except those of Sanderson (1953) and
Venkat-Reddy and Subramanyam (1973).

We have reported the presence ol two
types of chromosome numbers, 20 and 30,
in the Japanese common liver fluke (Fasciola
sp.) (Sakaguchi and Nakagawa, 1975; Saka-
guchi and Yoneda, 1976). These two types
were well discriminated by the body size.
I't was suggested that the specimens with 30
chromosomes were of triploid form (Saka-
guchi and Yoneda, 1976). In these two types,
spermatogenesis was entirely aberrant in
testis with no evidence of synaptic pairing
in spermatocyte (Sakaguchi, 1977). Mori-
yama et al. (1979) confirmed our findings
and reported the presence of mixoploid type
with a 20/30 mosaic constitution. Kayano
(1978, personal communication,) suggested
that the reproduction of Japanese Fasciola
sp. might be parthenogenetic.

The present paper deals with detailed
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karyotypes of the two types of Japanese liver
lluke (Fasciola sp.), with special attention
to the spermatogenesis, oogenesis and pro-
cess ot cgg-formation.

Materials and Methods

Mature worms of Fasciola sp. were ob-
tained from cattle at slaughter houses in
Kanazawa and Kumamoto Cities. The host
animals were [rom various places such as
Ishikawa, Toyama, Niigata, Nagano, Sal-
tama, Gumma, Chiba, Oita and Kumamoto
Prelectures.

The chromosomes were studied on the
gonadal tisses lollowing the air-dry method
ol Takagi (1971) with Giemsa staining.
Chromosomes were classified in accordance
with the system proposed by Levan et al.
(1964).

Some specimens were fixed in methanol-
acetic acid (3:1), transferred to 709 ethanol
and stained with alcoholic hydrochloric
acid-carmine (Snow, 1963). Testicular tis-
sues (from testis to seminal vesicle) and
ovarian tissues (from ovary to uterus) were
dissected out from the flukes, placed on a
glass slide and squashed with a thumb under
a cover slip. The squash preparations were
used for observations of gametogenesis.
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reproduction of Fasciola sp. is of partheno-
genetic nature, as has been implicated by
Kayano (1978, personal comm.)

We have examined chromosomes of
Fasciola sp. from other localities such as
Korea and India (Assam) and those of F.
gigantica from Hawaii, and found that they
also had 20 or 30 chromosomes (Sakaguchi
¢t al., 1978, 1980; Sakaguchi and Ueno,
1979). It seems probable that they also
represent parthenogenetic forms, though
not confirmed. On the contrary, we recently
found that in F. hepatica obtained from
Australia, England, and North America
and in Fasciola sp. from Thailand, India
(Bombay), Pakistan and Puerto-Rico ex-
amined, both spermatogenesis and oogenesis
proceeded normally with mature sperm and
eggs, and the chromosomes in primary
oocytes were all synaptic (Sakaguchi and
Ueno, 1977, 1978; Sakaguchi and Kusano,
1979; Sakaguchi et al., 1980). These local
forms were all diploid which were thought
to produce eggs through ordinary sexual
reproduction as frequently seen in many
other trematode species.

The presence of two different reproduc-
tion mechanisms in the genus Fasciola is of
particular interest and further studies of
liver flukes are requested on the cytogenetic
and taxonomic aspects, as well as from the
geographical point of view.
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Summary

Karyotype and gametogenesis of Japanese
common liver fluke (Fasciola sp.) were in-
vestigated by means of the air-drying and
squashing methods.

Japanese Fasciola sp. was classified into
three types based on their chromosomal
complements; individuals with 20 or 30
chromosomes and with a 20/30 mosaic con-
stitution. Worms having 30 chromosomes
represent a triploid form with 3 sets of 10
basic chromosomes, while those with 20
chromosomes were diploid and mosaic in-
dividuals were 2n/3n mixoploid. No karyo-
typic difference was found between sperma-
togonial and oogonial cells in these three
types, except for the different level of ploidy.
Gametogenesis was entirely aberrant in
both testes and ovaries with no evidence of
synaptic pairing in both spermatocytes and
oocytes. The diploid and triploid eggs were
assumed to develop parthenogenetically.
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Eight primary spermatocytes each composed of 30 univalent chromosomes. Ca x245.
Eight primary spermatocytes each composed of 20 univalent chromosomes. Ca x245.
Abnormal spermatids found in the testis of Fasciola sp. (3n=30 type) Ca x700.
Abnormal spermatozoa found in the testis of Fasciola sp. (3n=30 type) Ca x700.
Primary oocyte with 30 univalents. Ca x700.

Primary oocyte with 20 univalents. Ca x700.

Primary oocyte with 30 chromosomes (arrow) and vitelline cells pushed out of egg-shell.

Fig. 10 Primary oocyte with 20 chromosomes (arrow) and vitelline cells pushed out of egg-shell.

Ca x110.
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FOHB=
(HEAR A e B 7 4 A 22 2 )

HAE OB L RS THEAEE 7 — F 3 1
ML OoHLEFRACTEEL..

HREERT 3 2 o Rt i b Th 2h 2ok o fEfk,
30 DMEET T 20/30 RO EHF A4 7 AEOZRZ 51T 5
MG PEEEHT 30 Ao FMfT 10 Aoda ki L
LT=ty bbb 22386 THL. REEHB20%E
DIEEIT AT, T4 7 EEL 20/3n OB EET

Ho. ZRIOHEHEZ S E B A 16.7%, =iEF
fEfF, 75.8%, 91 7EEIX7.5% Thote, =W L
DRI & PSR O BRI X RS L.
“fEEko@ff L= o EEru T L EBTRRE
WaRRL, BEARE O AHE THaAR SR B
m. ZEERU=EEEO ST B A ERICRE TS
Lo rEbhha,
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