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A considerable number of reports has been

available in the literature on the chromoso

mes of parasitic trematodes (cf. Makino

1956), while the karyotypic details of those

species have remained unexplored. In view

of the basic importance in biology and

medicine, we commenced karyological in

vestigations of lung flukes distributing in

Japan using modern cytogenetic techniques.

The present study deals with the karyo

type analysis of two species of lung flukes

belonging to the genus Paragonimus.

Materials and Methods

The metacercariae of Paragonimus ohirai

and P. miyazakii were collected from the

intermediate hosts, Sesarma dehaani obtained

in Kinosaki of Hyogo Prefecture and Potamon

dehaani captured in the suburbs of Nagasaki

and Iwakuni, respectively. Adult specimens

of P. ohirai were recovered from the lungs

of rats after 40 to 50 days of oral inocula

tions of the metacercariae. The adult

worms of P. miyazakii grown in the lungs

of dogs for 40 to 60 days were also used.

The chromosomes were studied on the ovary

and testis of the adult specimens thus

obtained. Air-dried slides were prepared

according to the method of Takagi and

Oshimura (1973) and stained with 5 %

Giemsa solution for 10-15 minutes. Karyo-

types were arranged in accordance with the

morphological criteria proposed by Levan

et al. (1964).

Results

The spermatogonial and oogonial meta-

phases of both species showed unequivocally

22 chromosomes, including 1 pair of large

metacentrics, 4 pairs of medium-sized subte-

locentrics, 4 pairs of small submetacentrics,

and 2 pairs of small metacentrics. As shown

in Figs. 1-4, the two species here studied

were karyotypically indistinguishable on the

morphological basis alone. No heteromorphic

pairs were found in both species. On the

basis of 10 spermatogonial metaphase plates

from each species, relative arm lengths and

centromeric indices were compared between

the two species (Table 1). The statistical

test revealed no difference in those values

of the corresponding individual chromosome

pairs between both species except for the

pair Nos. 2, 3 and 7.

Discussion

The present results confirmed our previous

observations on the chromosome numbers of

2n, 22 and n, 11 in P. ohirai and P. miya

zakii (Sakaguchi and Tada, 1975 a, b and c),

and further substantiated the karyotypic

similarities of both species. Only one species

of the lung fluke, Parago?iimus kellicotii, has

ever been studied chromosomally (Chen,

1937) which showed 2n, 16 and n, 8 in the

sectioned preparations (cited from Makino,

1956). We studied the chromosomes of

another species of lung fluke, Paragonimus

xvestermani by the air drying method. The

diploid chromosome number for this species

was 33 (Sakaguchi and Tada, 1975 b). This

may represent a triploid form of the genus,

though further studies are needed.

Although the statistically significant dif

ference in the arm indices of the 3 pairs
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Figs. 1-4 Karyotype analysis of Spermatogonial (1, 3) ond oogonial (2, 4) metaphases

from Paragonimus ohirai (1, 2) and P. miyazakii (3, 4). Bar indicates 5^

Table 1 The results of chromosome measurements in

P. ohirai (P.o) and P. miyazakii {P.m.)

Pair No.

1

2

3

4

5

6

7

8

9

10

11

Species

P.o

P.m

P.o

P.m

P.o

P.m

P.o

P.m

P.o

P.m

P.o

P.m

P.o

P.m

P.o

P.m

P.o

P.m

P.o

P.m

P.o

P.m

Relative length

18.7 + 0.67

19.9±1.07

12.7±0.35

12.4±0.49

11.9±0.42

11.5±0.38

11.2±0.31

10.7+0.39

10.2±0.48

9.8+0.34

6.8+0.24

6.5+0.46

6.2±0.20

6.2±0.30

5.7±0.25

5.9 + 0.36

5.7 + 0.28

6.2 + 0.52

6.0±0.30

6.1±0.40

5.0±0.64

4.9±0.58

Arm ratio

1.28+ 0.07

1.38±0.13

5.30±0.45)

7.00±0.92J*

4.23±0.26)

5.79±0.71J*

4.56±0.72

5.21±0.73

4.73 + 0.78

5.15±0.52

2.02±0.23

2.34±0.26

2.46+ 0.23)

3.03±0.26J*

2.62±0.25

2.79±0.19

1.80+0.38

2.05+ 0.39

1.15±0.08
1.19+0.15

1.17±0.12

1.24±0.14

Centromeric index

44.0±1.30

42.2±2.23

16.0±1.18)

12.6±1.27J*

19.2±0.98)

14.9zfcl.61J*

18.3 + 2.33

16.3±1.76

17.8±2.25

16.4±1.44

33.3±2.52

30.2±2.38

29.0+ 1.96)

25.0±1.65J*

27.8±1.91

26.4±1.26

36.4±4.57

33.3±4.45

46.6±1.76
45.8+ 3.05

46.3±2.46

44.8±2.63

* Difference significant (P<0.01)

between the present 2 species could be

explained by pericentric inversions, this

might be accounted for the mensural artifa

cts due to incorrect homologue matching of

certain morphologically similar members.

Our present emphasis is, therefore, placed

on the fact that P. miyazakii is closely

related to P. ohirai from the karyotypic



viewpoint.

Summary

Karyotypes were analyzed and compared

to each other in 2 species of lung flukes,

Paragonimus ohirai and P. miyazakii on the

basis of air-dried preparations of sperma-

togonial and oogonial metaphase plates.

Both species had 22 chromosomes and were

karyotypically very similar. No heteromor-

phic pairs were observed in both the male

and female complements.
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