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INTRODUCTION

The small intestinal flukes of the family
Heterophyidae Ohdner, 1914 are classified into
22 genera (Yamaguti, 1958). Total 8 genera
among them, i.e., Heterophyes, Heterophyopsis,
Metagonimus, Stellantchasmus, Centrocestus, Hapl-
orchis, Pygidiopsis and Procerovum had been
reported human parasitic (Komiya et Suzuki,
1966). However, human infections other than
these genera are supposed to be possible also,
because heterophyid fluke infections are one of
zoonoses in nature,

When they infect human intestines, severe
enteritis may occur. And the symptoms caused
by them are closely related with the number of
infected worms. Really, their infections tend to
be passed unnoticed when the worm burden is
low. Furthermore, Heterophyes, Stellantchasmus
and Haplorckis were reported to cause fatal
extraintestinal heterophyidiasis by spreading
eggs into the blood stream (Africa et al., 1940).

Among the heterophyid flukes in Korea,
Metagonimus yokegawai is the only species that
was proved to be prevalent in inhabitants along
several rivers and streams, and its medical im-
portance has been studied sufficiently until now.
However, even a human case of heterophyid
flukes other than M, yokogawai has not been
recorded yet. Only the distribution of some
flukes was recorded by detecting metacercariae

from piscine hosts. Heterophyes was reported by
Seo et al. (1980), Stellantchasmus was by Seo
et al. (1979), Centrocestus was by Choi et al.
(1964) and Pygidiopsis was by Chun (1963).

The authors found small heterophyid eggs
which were very similar to those of Clonorchis
sinensis but apparently smaller in size, from 8
cases during a stool examination of inhabitants
in Okku area, North Cholla Do (Fig. 1) in
1979. And all the cases were proved to be
infected with Pygidiopsis summa by obtaining
adult worms after treatment with bithionel. And
from the most heavily infected case, a few
worms of Heterophyes and Metagonimus were col-
lected concomitantly, Therefore, this is the first
record on human infection cases of Pygidiopsis
and Heterophyes in Korea.

MATERIALS AND METHODS

Detection of the eggs was made by cellophane
thick smear and formalin-ether concentration
techniques, and Stoll's egg counting method
was also applied.

For treatment on the egg positive cases and
adult worm collection, bithionol was given in
dose of 40 mg/kg body weight being divided into
two doses with one hour interval, after preme-
dication with 30gm of magnesium sulfate. Two
hours after the administration of bithionol, mag-
nesium sulfate 30gm was used for three times

successively with one hour intervals. All the
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watery diarrheal stool were collected from each
case and the worms discharged from them were
picked out under a dissecting microscope.

The collected worms were washed in saline
solution and their numbers were counted in each
case. Some of the worms were observed under
a cover slip in saline solution and then fixed

109 formalin. Well-fixed worms were stained

with Semichon’s acetocarmine and observed.

RESULTS AND WORM DESCRIPTION

1. On the human infection cases of Py-
gidiopsis: All the cases were personnel of a
salt farm company in Okku Gun, North Cholla
Do (Fig. 1) and aged 32~52 years. They used
to eat the raw flesh of brackish water fishes
preferably, which were caught in a sea-water
reservoir in the salt farm at the mouth of the
Mangyong River. They had not any significant
symptoms or signs caused by this infection.

Clinical laboratory examination was taken only
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Fig. 1. A map showing Okku area, North Chella Do
at the mouth of Mangyong River.

Human infections of Pygidiopsis and Heterophyes—

Table 1. Results of egg counting and worm collection
of heterophyid flukes
Number of worms
Case Agsex E{i(grooé B dco]l{lectedM ?ffde‘::i?e
il P [ M- (5
1 12,\f 1,_’(0 4,045 3 7
2 A8/M 200 Q82 ( 0
3 33/F 100 671 0 0
1 49/M 0 183 () 0
5 12/M 500 37l 0 0 Dizziness
6 51/M 140 68 0 0
TA6/M 0 3490 0 0 Ep_igastric
8 35/M 400 0 bam

1, 098

for the most heavy burden case (Case 1,, And
the eosinophil count was 7% and the results of
urinalysis, CBC and blood chemistry were all
in their normal ranges.

Table | shows the results of egg counting
and worm collection from the § cases. The
EPG count was in the range of 0~1,200 and
the collected worms were counted from 68 to
The values of EPG were rela-

tively low compared with the numbers of col-

4,045 in a case.

lected worms. Adult worms of Heterophyes and
Mctagom’mus were also recovered 3 and 7 in
number respectively from the Case 1.

The adverse effects due to the administration
of bithicnol and magnesium sulfate were obser-
ved in two cases. Mild degree dizziness and
epigastric pain were noted
respectively (Table 1),

2. On the worm identified as Pygidiopsis

summa: A total of 10 worms

in Case 5 and 7

was measured
after staining and the morphological descriptions
are as follows.

Body dorsoventrally flat, tapering anteriorly,
and globular and bluntly ending posteriorly.
Lateral margins of posterior half of body curved
ventralwards and ventrally scaphoid when not
pressed (Fig. 2). Fine spines covered the surface
of body except for the posterior one third, Body

size 0.412~0.738mm lcng and Q. 279~0. 479mm
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Fig. 2. Adult Pygidiopsis summa, unpressed and acetocarmine stained, < 180.
Fig. 3. Adult Pygidiopsis summa, pressed and acetocarmine stained, x 200.
Fig. 4. High power view of the genital apparatus showing gonotyls, > 400.
Fig- 5. Egg ol Pygidiopsis summa, x 400.
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wide. Oral sucker subterminal, measured 0, 055~
0.063x0. 040~0. 055mm. Prepharynx present,
and 0. 004~0.035mm long.
developed and muscular, 0. 028~0. 047mm leng
and 0.030~0.044mm wide. Esophagus 0. (40~

0. 095mm long and bifurcated into two intestinal

Pharynx, well

ceca near the anterior one third line of body.
The ceca, tubular to lateralwards and posterior-
wards along the lateral body lines and ending
at the anterior margins of testes straightly
overlapping the vitelline follicles. Excretory
vesicle not so easily scen but excretory pore
visible at the midline of posterior body end.
Ventral sucker, at the middle portion of body,
measured 0, 051~0. 079 X 0. 047~0. 063mm, Nei-
ghboring the ventral sucker, genital apparatus
present left anterolaterally, 0. 063~0.095mm
long and 0. 032~0.047mm wide. Genital appa-
ratus crescent shaped and included male genital
accessories and genital openings though not so
easily observable. Two groups of small spine-
like gonotyls (Fig. 4) present at the posterior
portion of genital apparatus, one consisted of 5
and the other 4, however, not so commonly seen
in all specimens. Seminal vesicle connected to
genital apparatus, 0, 071~(, 134 X 0. 047~0, 071

mm, and bilobed by a constriction and sausage
shaped. Seminal receptacle, globular and 0. 079~
0.126 X 0. 047~0. 087mm, locating just anterior-
ly to testes at midline. Small thread-like
sperms visible showing whirl-pattern in seminal
vesicle and receptacle. Right and left testes,
transversely oval and symmetrical at the post-
erior body end, and measured (. 070~0. 126 x
0.047~0.060mm. Ovary, globular, round to
elliptical, located anterior to right testis, mea-
sured 0.060~0. 111X 0. 040~0. 071mm. Uterus,
filled with eggs, coiled between ventral sucker
and testes, and reached at the lateral margins
of body. Vitelline glands formed 6~38 follicles
in a row in each outside of ovariotesticular
zones (Fig. 3). The measurements are summa-
rized in Table 2. From above descriptions, these
worms were identified as Pygidiopsis summa On ji
et Nishio, 1916,

A total 25 eggs (Fig. 5) of Pygidiopsis mea-
sured 0. 018~0.022% 0. 011~0. 013mm (mean
0.020%0.012mm). The eggs were ovoid, oper-
culated, and thick shelled, very similar to those
of C. sinensis, but smaller in size and some eggs
were rather stout. Shouldering and shell wrink-

ling were not so distinctive. Shell color was

Table 2. Measurements of adult Pygidiopsis summa

Organ Range (mm) Mean (mm)

Length 0.412~0.738 0. 627
Width 0.279~0. 479 0. 366
Oral sucker 0. 055~0. 063 x 0. 040~0. 055 0. 060 x0.050
Prepharynx 0. 004~0. 035 0.015
Pharynx 0. 028~0. 047 < 0. 030~0. 014 0.038x0. 036
Esophagus 0. 040~0. 095 0. 056

Ventral sucker 0.051~0. 079 %X 0. 047~0. 063 0. 065% 0. 055

Genital apparatus 0. 063~0. 095 % 0. 032~0. 047 0.075x 0. 038
Ovary 0. 060~0. 111 x 0. 040~0. 071 0. 081 % 0. 057
Testes 0. 070~0. 126 x 0. 047~0. 060 0.096x 0. 051
Seminal vesicle 0. 071~0, 134> 0. 047~0. 071 0.095x0. 057
Seminal receptacle 0. 079~0. 126 < 0. 047 ~0. 087 0.101x0. 069

Vitelline follicle 6~8 in each side
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Table 3. Measurements of Heterophyes heterophyes nocens

Organ Range(mm) Mean (mm)
Length 0. 808~0. 942 0.875
Width 0. 385~0. 519 0. 452
Oral sucker 0. 063~0. 066 % 0. 070 < 0. 072 0. 065~0.071
Prepharynx 0. 016~0. 024 0.020
Pharynx 0. 041~0. 047 X 0. 040 X 0. 052 0. 044 X 0. 046
Esophagus 0. 066~0. 079 0.073
Ventral sucker 0. 165~0. 167 X 0. 119~0. 166 0.166x0. 143
Genital sucker 0. 133~0. 166 x 0. 100~0. 106 0.150%0.103
Testis 0. 100~0. 106 % 0. 073~0. 100 0.103 x0.087
Ovary 0. 080~0. 133 x 0. 066~0. 093 0. 107> 0. 080
Seminal vesicle 0. 100~0. 119 x 0. 066~0. 073 0.110x0.070
Seminal receptacle 0.199x0.139 0.193x0.139

Vitelline follicle

5 in each side

yellowish brown and each egg contained mature
miracidium.

3. On the worm, Heterophyes heterophyes
nocens: The worms collected from the first case
measured 0.808~0.942mm long and 0.385~
0.519mm wide. Body dorsoventrally flat and
ovoid in shape and the morphological charac-
teristics and measurements were almost same as
those of Seo et al. (1980).
in Table 3.
rodlets around genital sucker was in range of
54~57, identified as
Heterophyes heterophyes nocens. The eggs of

The measurements
are summarized The number of

and the worms were

Heterophyes were not found from the Case 1.
DISCUSSION

The genus Pygidiopsis was firstly described
by Looss (1907). The type species was P.genata
from the intestine of a pelican in Egypt. The
morphological characteristics of this genus were
globular and scaphoid shape of the hindbody,
crescent shaped genital apparatus located left
anterolaterally adjacent to ventral sucker, bilobed
seminal vesicle and vitelline follicles in lateral

fields of the ovariotesticular portion.

The worms collected from the 8 cases in this
study are well corresponding to the original
description of genus Pygidiopsis.

For the species of Pygidiopsis other than P.
genata, P. summa was reported in Japan by Onji
et Nishio, 1916; P. pindoramensis was in Brazil
by Travassos, 1929; P. plana was in North
America by Price, 1934;
the Philippines by Refuerzo et Garcia, 1937;
P. phalacrocoracis in Japan by Yamaguti, 1939

P. marivillei was in

and P. piclaumoreli was in Senegal by Dollfus
et Capron, 1958. These speciations based mainly
on the measurements and the relative size dif-
ferences of body or organs. And the geography
of the areas where the above worms were col-
lected seems to have been another factor for
the speciation.

Among them, the whole life cycle of P. summa
was outlined by Ochi (1931) in Japan. He found
ophthalmopleurolophocercous cercariae different
from those of Heterophyes from a kind of bra-
ckish water snail, Tympanotonus microptera.
Afterwards, Mugil cephalus, Acanthogobius flavi-
manus and Liza menada had been reported as
the second intermediate hosts of this species in

Japan. The final hosts were found as dogs
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(Asada, 1927), cats, Milvus migrans lineatus
and Nyctocorax nyctocoraxr (Komiya, 1965). As
for the human cases of P. summa, Takahashi
(1929) reported firstly by detecting egg, and
Asada (1952) detected 5 carriers and Yokogawa
et al. (1965) added 4 cases by obtaining adult
worms with kamala treatment.

When the data of measurements only are
considered, the pesent worm well corresponded
to P. summa which was proposed as a distinctive
species because of the larger body size and
larger ventral sucker than oral one whereas in
P. gengta ventral sucker was slightly smaller
than the oral one.

The differences in morphology of present
worm from the above two species are the ceca
termination and presence of gonotyls. The ceca
of present worm terminate straightly and adja-
cently to the lateral body lines overlapping the
vitelline follicles near testes. However, the ceca
of the two species were described as terminating
bended dorsomedially at pretesticular level. The
spine-shaped gonotyls, grouped in genital appa-
ratus, is another finding that has never been
recorded before, though not evenly observed in
every worm,

Though there were some morphological dis-
crepancies, the present worms were identified as
P.summa, putting aside the validity of the
previous speciations on the genus Puygidiopsis.
The reasons of our identification are 1) Japanese
parasitologists described the whele life cycle of
this species, that made P. summa valid, 2)
geographical adjacency between Korea and
Japan.

A few worms of genus Heterophyes collected
in present study were identified H. heterophyes
nocens. Seo et al. (1980) summarized the debates
on the speciation of the genus Heterophyes and
concluded the worms in Korea they obtained
were H. heterophyes nocens. The number of

rodlets around genital sucker was said to be a

criterion for the subspeciation of H. heterophyes.
The number was 50~6( in H. keterophyes nocens
and 74~87 in H. heterophyes. The number of
present specimen is 54~57 and thus falls in the
subspecies Fl. heterophyes nocens.
According to Seo et al. (1981),

captured in the reservoir of the salt farm in

the mullets

Okku area harboured many metacercariae, of P.
summa in their gills. By these findings pygidi-
opsiasis in Okku area can be prevented by
simple evisceration of mullets especially includ-
ing gills. However, the knowledge on the life
cycle of this species in that area can provide

more effective methods in control pygidiopsiasis.

SUMMARY

During stool examination of the inhabitants
in Okku area, North Cholla Do, in December,
1979, 8 cases were found to pass out small
heterophyid eggs (measuring 0. 020X 0. 012mm),
And follow-up treatment on the egg positive
cases with bithionol expelled Pygidiopsis and
Heterophyes spp.

The results of the worm collection and iden-
tification are as follows.

1. Heterophyid egg positive cases were 8 in
number, and the range of EPG count was O~
1,200. And the number of collected worms of
Pygidiopsis was 68~4, (045 per case. Among
them, a case was found infected with Hetero-
phyes worms 3 in number, concomitantly. These
cases did not show any noticeable clinical
symptom or sign due to the infections, even the
heavy infection case either.

2. By their morphological characteristics and
measurements, the worm Pygidiopsis was iden-
tified as P. summa Onji et Nishio, 1916, How-
ever, there were two distinctive morphologic
features in our worms. The ceca terminated
straightly in lateral zones of testes overlapping

vitelline follicles. And the spine-like gonotyls
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were found in the genital apparatus in some
worms.

3. The rodlets around genital sucker of pre-
sent Heterophyes were 54~57 in number and

identified as H. heterophyes nocens.

This report is the first description on the

natural human infection of Pygidiopsis summa

and Heterophyes heterophyes nocens in Korea.
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