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Chromosome Analysis on a South American Lung Fluke, Para-

gonimus peruvianus

Kunio TERASAKIt

(Received for publication ; December 2, 1977)

There have been a few studies on the

karyotype of the lung fluke (the genus Para-

gonimus). Chen (1937) reported that the

chromosome number of P. kellicotti Ward

was 2n = 16 and n = 8 without showing its

karyotype. In recent years, Sakaguchi and

Tada (1975, 1976a) clearly showed the karyo-

types of P. ohirai Miyazaki and P. viiya-

zakii Kamo et at. to be 2n = 22 and n = ll

by an air drying method (Takagi and Oshi-

mura, 1973). They (1976b) found that the

chromosome number in P. westermani (Ker-

bert) was thirty three and considered that

the fluke might represent a triploid form.

Terasaki (1977) subsequently conducted com

parative studies on five species of the lung

fluke in Japan (P. westermani, P. ohirai, P.

iloktsuenensis Chen, P. miyazakii, and P.

sadoensis Miyazaki et al.) analyzing the karyo

type by a method modified from a simple

cell cultivation method (Ando and Uchida,

1973) and reported the results as follows.

While four species except P. westermani

closely resembled one another in their karyo-

types especially in chromosome number 2n =

22 and n = ll, the chromosome number of

P. westermani was demonstrated as 3n = 33
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(triploidy) in spite of the difficulty for the

karyotype analysis. Its karyotype was not

distinguishable within the genus Paragoni-

mus including the other four species and it

suggests that the reproductive process of P.

westermani might be parthenogenetic.

In the present report, the karyotype of

P. peruvianus Miyazaki et al., 1969 is ana

lyzed by a simple cell cultivation method

and is compared with the karyotypes of the

Japanese congeneric lung flukes. The locality

of this fluke is geographically distant from

Japan and the fluke is biologically much

different from the Japanese lung flukes, e. g.

the absence of cyst membrane in the meta-

cercaria (Miyazaki et al., 1971 ; Tantalean

et al., 1974) and the occurrence of penetra

tion at esophagus and stomach in the final

host (Tantalean et al., 1974).

Materials and Methods

Metacercariae of P. peruvianus were pro

vided by the Scientific Expedition sponsored

by the Japanese Ministry of Education (Re

presentative : Prof. Ichiro Miyazaki, School

of Medicine, Fukuoka University). They

were obtained from crabs, Pseudothelphusa

chilensis, known to be the intermediate host,

which were collected by the members of the

Scientific Expedition at Tabacal in the Con-

debamba Valley, Department of Cajamarca,

Peru. The metacercariae were administered
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to mature dogs orally or to immature cats

by abdominal injection. On the fiftieth to

the one hundredth day after the administra

tion, the infected animals were sacrificed,

and the mature lung flukes were recovered

from the worm cysts of the lung.

A simple cell cultivation method of Ando

and Uchida (1973) was modified (Terasaki,

1977), and germ cells of 12 examples of P.

peruvianus were used for experiments.

Finally 32 preparations were made from the

flukes and were used for microscopic obser

vation.

Results

In the mitotic metaphase figures of germ

cells of P. peruvianus, eleven pairs of chro

mosomes were unequivocally recognized (Fig.

1, A), and they could be divided into three

groups (large, medium, and small) by their

sizes. As same as in the previous report

(Terasaki, 1977), the averages and standard

deviations of relative arm lengths and arm

ratios of the chromosomes were calculated

on the basis of 20 metaphase figures of

A ~ B

It #* 41 *• *• •*

4* 1* *^ #t

Fig. 1 Chromosome of Paragonimus peru

vianus.

A : Metaphase figure in mitosis.

B : Metaphase figure in meiosis.

C: Karyotype plate (scale 5jum).

mitosis (Table 1). From arm ratios calcu

lated, using the nomenclature recommended

by Levan et at. (1964), to be taken into

consideration to maximum or minimum of

arm ratios by the author, the karyotype of

the germ cells of P. peruvianus consisted of

one pair of large-sized metacentrics (m), four

pairs of medium-sized subtelocentrics (st),

three pairs of small-sized metacentrics (m)

or submetacentrics (sm), and three pairs of

small-sized submetacentrics (sm) or subtelo

centrics (st) (Fig. 1, C).

On the other hand, meiotic metaphase

figures were also recognized (Fig. 1, B), and

many sperms were seen in the preparations.

Their chromosome number was eleven, con

sisting of one of large-size, four of medium-

size, and six of small-size. This corresponded

to eleven pairs of chromosomes in the mito

tic metaphase.

Discussion

The results of the present study on P.

peruvianus show that the chromosome num

ber is 2n = 22 and n = ll, the germ cells have

the period of meiosis, and many sperms are

formed. These findings well resemble the

Fig. 2 Comparisons of chromosomes among

the lung flukes. In each group of chromo

somes, black one shows Paragonimus peru

vianus and white ones show P. westermani,

P. ohirai, P. iloktsuenensis, P. miyazakii,

and P. sadoensis from left.

* These terms are used after the nomenclature

recommended by Levan et at. (1964), to be

taken into consideration to maximum or

minimum of arm ratios by the author.
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Table 1 Results of chromosome measurements in Paragonimus peruvianus

Pair number Relative length Arm ratio
Terms showing centromeric

position*

1

2

3

4

5

6

7

8

9

10

11

19.05±1.23

11.80±0.47

11.06±0.40

10.76±0.33

10.03±0.48

7.36±0.45

6.76±0.32

6.44±0.38

6.14±0.47

5.41±0.53

5.19±0.48

1.37±0.08

5.68±1.03

4.12±0.96

5.25±1.18

4.36±0.74

1.54+0.27

2.54±0.39

1.46±0.30

2.61±0.46

2.84±0.54

1.51 + 0.22

m

st

st

st

st

m or sm

sm or st

m or sm

sm or st

sm or st

m or sm

* These terms are used after the nomenclature recommended by Levan et al. (1964), to

be taken into consideration to maximum or minimum of arm ratios by the author.

Table 2 Results of t-test on averaged relative arm lengths of chromosomes between

Paragonimus peruvianus and each species of the lung flukes in Japan

P. westermani P. ohirai P. iloktsuenensis P. miyazakii P. sadoensis

P. peruvianus 4,5 2,3 2,3,6,7,8,9,11 4 3

The relative arm lengths of the Japanese lung flukes are shown in the previous report (Terasaki,

1977).

Figures indicate pair numbers of chromosomes in w^hich significant differences (P<0.01) are reco

gnized.

Table 3 Results of t-test on averaged arm ratios of chromosomes between Paragonimus

peruvianus and each species of the lung flukes in Japan

P. peruvianus

P. vuestermani

2,4,8

P. ohirai

1,2,4

P. iloktsuenensis

6,7

P. miyazakii P. sadoensis

8 2,4

The arm ratios of the Japanese lung flukes are shown in the previous report (Terasaki, 1977).

Figures indicate pair numbers of chromosomes in which significant differences (P<0.01) are reco

gnized.

results in the other four Japanese congeneric

species (P. ohirai, P. iloktsuenensis, P. miya

zakii, and P. sadoensis) except P. westermani

(Sakaguchi and Tada, 1975, 1976a, 1976b;

Terasaki, 1977). Relative arm lengths and

arm ratios of the chromosomes of P. peru-

vianus also show a great deal of similarities

to those of the Japanese species (Fig. 2).

In Fig. 2, diagram of P. peruvianus is drawn

from averages of relative arm lengths and

arm ratios in Table 1 and the others drawn

from these in the previous report (Terasaki,

1977). Differences of the averages of the

relative arm lengths and arm ratios of each

chromosome between P. peruvianus and each

species of lung flukes in Japan were surveyed

by t-test and the results are shown in Tables

2 and 3. The pair numbers in which signi

ficant differences are seen between two vari

ances, are shown in the tables. However,

it is considered in view of Fig. 2 that these

differences may be small. Those members
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of the genus Paragonimus may, therefore,

have a great deal of similarities in their

karyotypes in spite of their biological differ

ence and geographical distance. In contrast

to the above findings, Chen (1973) reported

that chromosome number of P. kellicotti was

2n = 16 and n = 8. However, he did not show

its karyotype clearly since his observation

was based on sectioned preparations.

Summary

The karyotype of chromosomes obtained

from the germ cells of Paragonimus peru-

vianus is analyzed by cell cultivation method

and is compared with those of five species

of the Japanese lung flukes which have been

well investigated.

In P. peruvianus, chromosome number is

2n = 22 and n = ll, and the karyotype consists

of the chromosomes with one pair of large-

sized metacentrics, four pairs of medium-

sized subtelocentrics, three pairs of small-

sized metacentrics or submetacentrics, and

three pairs of small-sized submetacentrics or

subtelocentrics. The meiotic figures are also

observed and many sperms are recognized

unlike in specimens of P. westerrnani. These

results have strong resemblance to those of

four species of the Japanese lung flukes ex

cept P. voestermani.
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metacentrics, 4 ^CO^M subtelo-

centrics, 3 tt<D/b%H metacentrics $.1zfo submeta-
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