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Identification of Stictodora lari (Heterophyidae)
metacercariae encysted in the brackish
water fish, Acanthogobius flavimanus
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Abstract: Metacercariae of the genus Stictodora encysted in the head tissue of
Acanthogobius flavimanus(the gobies) caught at Sachun-gun, Kyongnam Province, were
identified to be Stictodora lari Yamaguti, 1939 (Trematoda: Heterophyidae), a new
parasite fauna in Korea. The metacercariae were 0. 39~0. 43 mm by 0. 32~0. 35 mm in
size, long elliptical, and with a thin and transparent cyst wall. Total 200 metacerca-
riae were collected from 50 gobies. In order to obtain adult worms two kittens and
a puppy were infected each with 34~100 metacercariae, and total 33 adults were
recovered between the day 4 and day 8 post-infection. The S. lari adults measured
0.95~1.18 mm long and 0. 26~0. 32 mm wide and the eggs in uteri 0, 028~0. 033 mm
by 0.017~0. 020 mm. The most characteristic morphological feature of these flukes was
the presence of a gonotyl and gonotyl spines arranged in two groups; densely crowded
group of 30~40 spines and linearly-arranged one of 30~40 spines, together of which
made a comma(or reversed comma) shape along the lateral margin of the gonotyl. It
has been proved by this study that S. lari is distributed in southern coasts of Korea.

Key words: Stictodora lari, morphology, gonotyl spines, Acanthogobius flavimanus, fish,
metacercariae, dog, cat

INTRODUCTION

The genus Stictodora is a group of minute
trematodes belonging to the family Heterophyi-
dae, and parasitizes in the intestine of fish-
eating birds or 1958).
Since this genus was originally established by
Looss(1899) with the type species Stictodora
sawakinensis, more than 20 species have been

mammals(Yamaguti,

reported in the world literature(Yamaguti, 1958;
Velasquez, 1973; Kinsella and Heard, 1974).
They were found from birds and/or mammals,

but had never been from humans. Recently,
however, Chai et al.(1988) reported a human
case of Stictodora sp. infection, presumably
S. fuscatum, based on two adult specimens
collected from the diarrheal stool of a 24-year
old Korean man after anthelmintic treatment.

Brackish water fishes such as mullets or gobies
are known to carry the metacercariae of Sticto-
dora flukes(Onji and Nishio, 1916; Yamaguti,
1958).
no reports on the intermediate hosts of these

Up to present, however, there were

flukes in Korea. This study was undertaken to
know the possibility of A. flavimanus(the gobies)
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to serve as a sccond intermediate host of Stic-
todora spp. in Korea. The present paper descri-
bes the discovery of S. lari metacercariae from
the gobies caught at a southern coaslal area.

MATERIALS AND METHODS

1. Collection of metacercariae and
infection to animals

Total 50 gobies,

were caught from a

Acanthogobius flavimanus,
stream at Sachun-gun

Kyongnam Province,
1987.
brought to the laboratory under refrigeration.

(southern coastal area),
between July and October, They were
After cut into head and body two parts, they
were artificially digested in pepsin~-HCI solution
and washed several times in physiological saline.
Metacercariae of Stictodora sp. were collected
sediment under

from the stereomicroscopic

observation. Some of them were mounted on
slide glasses, observed and measured. In order
to obtain adult worms, two kittens and a puppy
were infected orally each with 34, 96 or 70
metacercariae respectively.
2. Recovery of adult worms

Two kittens were sacrificed on the day 4 and
day 7 post-infection(PI) and the puppy on the
day 8 PI. Their small intestines were resected,
opened longitudinally, and washed in saline
were collected under
fixed in 10%
buffered formalin under cover glass

solution. The worms

stereomicroscopy. They were
neutral
pressure, and some were stained with Semichon’s

acetocarmine,
RESULTS

1. Metacercariae of Stictodora lari

Total 200 metacercariae of Stictoedora sp. were
collected from the head tissue of 50 A. favi-
manus, with the average metacercarial density
per fish of 4. The metacercariac were 0. 39~
0. 43X 0. 32~0. 35 mm in size, yellowish brown,
elliptical, and with a thin and transparent cyst
wall. The anterior half of the metacercaria was

beset with numerous tegumental spines.

Oral sucker subterminal, and rounded. Pre-
pharynx, pharynx and esophagus present(Fig. 1).
Ventrogenital sac and metraterm armed with
many small spines(Fig. 2) in mid-portion of
the body. However, it was difficult to count
the number of gonoty! spines, though they are
important keys for the species differentiation.
Ovary and testes(Fig. 1) seen in the posterior
part of the body.

2. Adults of Stictedora lari

Total 33 adult worms of S. lari were recov-
ered from three experimental animals; 30 {rom
a puppy, and 2 and 1 from two kittens. Among
them, 10 worms of 8 days PI were measured.
Mean values are given in parentheses.

Body small, long slender(Fig. 3), 0.95~1.18
mm (1.05) long and 0.26~0.32mm (0.28)
wide. Oral 0. 050~40. 079 mm
(0. 063) in diameter, and located at subterminal

sucker round,
part of the anterior body. Prepharynx 0. 030~
0. 088 mm (0. 071) long. Pharynx well developed,
and  0.050~0.062mm (0.053) in diameter.
Esophagus slender, and 0. 034~0. 070 mm (0. 057)
long. Ceca thick-walled, a little convoluted just
after bifurcation, and terminated at the posterior
extremity. Ventral sucker slightly embedded in
the parenchyma, and 0, 061~0. 080 mm (0. 075)
in diameter(Fig. 4). Gonotyl overlaid the ventral
and armed with total 60~80 small
spines. The spines arranged in two groups; one

sucker,

densely crowded group of 30~40 spines and
the other linearly-arranged one containing 30~
40 spines,
(or reversed comma) shape along the lateral
margin of the gonotyl(Fig. 4 & 5). Seminal
vesicle constricted into 3 or 4 parts, thin-walled,

together of which made a comma

located between ventrogenital sac and ovary,
and opened into the genital pore separately
from the metraterm. Ovary oval, 0.045~0. 076
mm (0. 057) X 0. 065~0. 080 mm (0. 071) in size,
and immediately in front of the right testis.
Two testes 0. 064~0.099 mm (0. 083) long and
0.060~0. 108 mm (0. 088) wide, and obliquely
tandem in middle part of the body. Seminal
receptacle 0. 025~0, 099 mm (0. 053) by 0. 032~
0.062mm (0.049), and located between two



testes (Fig. 4). Uterus occupied most of the
posterior body and reached to the posterior
extremity. Eggs oval, dark brown, thick-shelled
without muskmelon appearance, 0.028~0. 033
mm (0. 030) long and 0. 017~0. 020 mm (0. 019)
wide(Fig. 6). Vitellaria distributed posterior
to the testes. Excretory vesicle Y-shaped.

DISCUSSION

Stictodora lari was first described in Japan
from the small intestine of the sea gulls, Larus
crassirostris(Yamaguti, 1939). Later the meta-
cercariae of 8. lari were found in several kinds
of brackish water fishes including mullets,
gobies, leather-jackets, pipefish and toadfish in
Australia(Bearup, 1961). In the present study,
the gobies(A. flavimanus) were found infected
with the metacercariae of S. lari. According to
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Onji and Nishio(1916), the metacercariae of
S. fuscatum and S. perpendiculum were found
from the mesentery, adjacent fat tissues and
muscle of the mullets and gobies. Interestingly,
the metacercariae of S. lari were obtained in
this study chiefly from the head tissue of the
gobies.

The adult worms recovered from the experi-
mental animals revealed several distinct morpho-
logical characters, which enabled us to differ-
entiate them frcm Galactoscmum, a merphologi-
cally closely related genus to Stictodora. The
thin-walled and constricted seminal vesicle, post-
testicular distribution of the vitellaria, separate
opening of the ejaculatory duct and metraterm,
and Y-shaped excretory vesicle were all com-
patible with the genus Stictedore(Yamaguti,
1939).

In the genus Stictedora, the flukes of different

Fig. 1. A metacercaria of Stictodora lari obtained from gobies showing oral sucker(CS), pharynx(P),
ovary(OV) and testes(T).
Fig. 2. Magnification of the metacercaria showing the ventrogenital sac(arrows), in which the gonotyl
spines are not apparent.
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characteristic features in the
their

gonotyl, especially in the number and arrange-

species show

morphology of ventrogenital sac and
ment of chitinous spines on the gonotyl. For
this reason, the gonotyl morphology is regarded
as the most important key for the species
diagnosis(Chen, 1951; Bearup, 1961).

The gonotyl of S. sqwakinensis is armed with
numerous, up to 78, spines arranged in 6~10
rows(Witenberg, 1929) and that of S. guerreroi
is armed with 25~28 small circular spinous
groups, each composed of about 60~6G4 spines
(Garcia and Refuerzo, 1936). Gonotyl spines of
S. japonica are in two groups; one containing
about 100 small spines and the other containing
about 20 slightly larger spines(Yamaguti, 1939).
S. lari is distinct from all of the above species
in having the gonotyl armed with densely-
crowded group of 40 slightly curved spines,
from which 20~30 spines extend in a semi-
circular patterns to make a comma-shaped ap-
pearance(Bearup, 1961). In our specimens, the
morphology of gonotyl spines is highly comga-
tible with S. lari, although a slight discrepancy
exists in the exact number of the spines.

S. manilensis has a gonotyl armed with 12~
15 sclerotized hook-like spines similar to the
rostellar hooklets of Taenia sp.(Africa and
Garcia, 1935; Chen, 1951; Velasquez, 1973).
Chai et al.(1988) suggested that S. manilensis
should be the same species as S. fuscatum
because they each other reveal very similar
morphology of their ventrogenital sac and of
other genital organs, in spite that the number
of gonoty! spines in S. fuscatum was not de-
scribed in the original paper(Onji and Nishio,
1916).

So far, total 7 species of heterophyid flukes
including Metegenimus yokogawai(Chai et al.,
1977 & 1985b; Seo et al., 1981b & 1985),
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Heterophyes nocens(Seo et al., 198]a; Chai et
al., 1984 & 1985a), Pygidiopsis summa(Seo et
al., 1981a), Stellantchasmus falcatus(Seo et al.,
1984a), Heterophyopsis continua(Seo et al.,
1984b), Centrocestus armatus(Hong et al., 1988)
and Stictodora sp. (Chai et al., 1988) were
Their inter-

mediate hosts were reported to be fresh water

recorded from humans in Korea.

or brackish water fishes.

Considering the popularity of raw fish eating
habit among the people in Korea, human infec-
tions with S. lari, or other heterophyid flukes
are expected to occur. Further studies are re-
quired on this subject.

REFERENCES

Africa, C.M. and Garcia, E.Y. (1935) Heterophyid
trematodes of man and dog in the Philippines with
descriptions of three new species. Phil. J, Sci.,
57:253-267.

Bearup, A.]. (1961) Observation on the life cycle
of Stictodora lari (Trematoda: Heterophyidae).
Proc. Linnean Soc. New South Wales, 136(3):251~
257,

Chai, J.Y., Cho, S.Y. and Seo, B.S. (1977) Study
on Metagonimus yokogawai(Katsurada, 1912) in
Korea IV, An epidemiological investigation along
Tamjin River basin, South Cholla Do, Korea,
Korean J. Parasit., 15(2):115-120.

Chai, J.Y., Hong, S.J., Lee, S.H. and Seo, B.S.
(1988) Stictodora sp. (Trematoda: Heterophyidae)
recovered from a man in Korea. Korean J. Para-
sit.,, 26(2):127-132.

Chai, J.Y., Hong, S.J., Sohn, W.M., Lee, S.H. and
Seo, B.S. (1985a) Further cases of human Hetero-
phyes heterophyes nocens infection in Korea. Seoul
J. Med., 26(2):197-200.

Chai, J.Y., Nho, T.Y., Lee, S.H., Hong, S.T., Seo,
B.S., Hong, S.J., Sohn, W.M. and Lee, J.B.
(1985b) An observation on the reinfection pattern
of Metagonimus yokogawai among inhabitants in

(<)
Fig. 3.
Fig. 4.

An adult worm of S. lari recovered from a puppy 8 days after experimental infection.
Mid-portion of an adult S. lari showing the ventrogenital sac, seminal vesicle(arrow heads),

ovary(OV), testes(T) and eggs in the uterus.

Fig. 5.
Fig. 6.

Magnification of the gonotyl and gonoty! spines. Note reversed comma-shape of the gonotyl spines.
The uterine eggs of S. lari, that are long and ovoid with a thick shell.



— 258 —

Tamjin River basin, Seoul J. Med., 26(4):319-
324.

Chai, J.Y., Seo, B.S. and Lee, S.H. (1984) Studies
on intestinal trematodes in Korea XI. Two cases
of human infection by Heterophyes heterophyes
nocens. Korean J. Parasit., 22(1):37-42.

Chen, H.T. (1951) Stictodora manilensis and Stell-
antchasmus falcatus from Hong Kong, with a note
on the validity of other species of the two genera
(Trematoda: Heterophyidae).
23:165-175.

Garcia, E.Y. and Refuerzo, P.G. (1936) Two more
species of the genus Stictodora Looss, 1899, in the
Philippines with description of a new species, Phil.
J. Sci., 60(2):137-141.

Hong, S.J., Seo, B.S., Lee, S.H. and Chai, J.Y.
(1988) A human case of Centrocestus armatus
infection in Korea, Korean J. Parasit., 26(1):55-
60.

Kinsella, J.M. and Heard, R.W, III (1974) Morphol-
ogy and life

Lingnan Sci. J.,

cycle of Stictodora cursitans n.
comb. (Trematoda: Heterophyidae) from mammals
in Florida salt marshes. Trans. Am. Microscop.
Soc., 93(3):408-412.

Onji, Y. and Nishio, T. (1916) On the trematodes
whose second intermediate hosts are fishes from
brackish water. Chiba Igaku Semmon Gakko Zasshi,
81 & 82:229-249(in Japanese).

Seo, B.S., Hong, S.T. and Chai, J.Y. (1981a) Studies
on intestinal trematodes in Korea III. Natural
human infections of Pygidiopsis summa and He-
terophyes heterophyes nocens. Seoul J. Med., 22.
228-235.

Seo, B.S., Lee, H.S., Chai, ]J.Y. and Lee, S.H. (1985)

Intensity of Metagonimus yokogawai infection
among inhabitants in Tamjin River basin with
reference to its egg laying capacity in human
host. Seoul J. Med., 26(3):207-212.

Seo, B.S., Lee, S.H., Chai, J.Y. and Hong, S.J.
(1984a) Studies on intestinal trematodes in Korea
XII. Two cases of human infection by Stellant-
chasmus falcatus. Korean J. Parasit., 22(1) :43-50.

Seo, B.S., Lee, S.H., Chai, J.Y. and Hong, S.].
(1984b) Studies on intestinal trematodes in Korea
XIII. Two cases of natural human infection by
Heterophyopsis continua and the status of meta-
cercarial infection in brackish water fishes. Korean
J. Parasit., 22(1):51-60.

Seo, B.S., Lee, S.H., Cho, S.Y., Chai, J.Y., Hong,
S.T., Han, 1.S., Sohn, ].S., Cho, B.H., Ahn, S.R.,
Lee, S.K., Chung, S.C., Kang, K.S., Shim, H.S.
and Hwang, 1.S. (1981b) An epidemiologic study
on clonorchiasis and metagonimiasis in riverside
areas in Korea. Korean J. Parasit., 19(2):137-150.

Velasquez, C.C. (1973) Observations on some Hete-
rophyidae (Trematoda: Digenea) encysted in Phil-
ippine fishes. J. Parasitol., 59(1):77-84.

Witenberg, G. (1929) Studies on the trematode-
Family Heterophyidae. Ann. Trop. Med. Parasit.,
23:131-268.

Yamaguti, S. (1939) Studies on the helminth fauna
of Japan Part 25. Trematodes of birds, IV. Jap.
J. Zool., 8(2):131-210.

Yamaguti, S. (1958) Systema Helminthum. Vol. 1.
The Digenetic Trematodes of Vertebrates. Part I,
pp.699-724 & 865-885.
New York.

Interscience Publishers,



— 259 —

23U = (Acanthogobius Aavimanus) | A 2
Stictodora lari i|ZtREC| SH

Agdste oAl H4ETad g FEHATL, AT ARG Y FFaA*
3l q]

o
HEL bt - FAAF* - 4

A AAFNA e EAuE(Acanthogobius flavimanus)2) FY-ol A Stictodora® %9 3H%& I5
Bl olA el o]z mekolo] AFADAA A4S AL ul Stictodora lari (Heterophyidae) = 54 = v},

AYeae FAGE soute]e] 4 & 20007 AEH g 277 0.39~0.43%0.32~0.35mme) = 71 €4 o
Ak, FobA 1upe] g o & ool 2ul o] 34~10070 9] ¥ FHEE AHAA AotAAA 2 F 8AA 4 F
30vteEl &, moolol A 49 L 74 A7 4% 20k @ 1=k & 3ty el

A% 1008 (Y F 8Y)E A& vk Aot 0.95~1.18mm(F F 1.05), Fo] 0.26~0.32mm (0.28)] ¢ }.
AF W F2e 7 dhdPgor a5 0.028~0.033 (0.030) x0.017~0.020mm (0.019) ] ick. FA9 F FH
(species identification)ol 4] 714 8% £4& 24 EFutel AHA Sl gonotyle] Hel, 53] A5 (small
spines)?] uld % o] 9wl ul gonotyl 9eig wel Wl mfeg FoHA dHE wdd 30~401 9 £FF
FZoz g AAL o] Fz JE 4 30~4009 £33, F EF 60~80H 9 £Fo] ‘Fwp YU E o] Fi Y
= Aol ARG, oAy g EAor o] FAE S leriz A3

o] dFz 7 vefel S lari] AR} FAFES FUASTFR 9 GAHT gLl FAdHA).



