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TosHikl AJI*, HEINAN OH*, YasuMasa TONGU*, Seiicar INATOMI*,
Hipekazu HATATt, Masasut KOBAYASHIt, MuNnEo YOKOGAW AT,
HerNAN MIRANDA! aNp NicanNor IBANEZ:

(Received for publication ;

Key words :

Introduction

Paragonimiasis in Central and South Ame-
rica were believed to have been caused by
Paragonimus westermani from Asia, but it
was recently shown that local strain of lung
fiukes existed and that new species had evol-
ved. Example of such new species include ;
Paragonimus mexicanus by Miyazaki and
Ishii (1968), Paragonimus caliensis by Little
(1968), Paragonimus peruvianus by Miyazaki
et al. (1968), Paragonimus amazonicus by
Miyazaki et al. (1973), Paragonimus inca by
Miyazaki et al. (1975) and Paragonimus ecua-
doriensis by Voelker and Arzube (1979). Ho-
wever, most of these new species were identi-
fied morphologically as adults or metacercariae,
and the whole life cycle was unclear. More-
over, Brenes et al. (1980) and Miyazaki (1979)
reported that P. peruvianus and P. ecuadori-
ensis were the same as P. mexicanus.

We have been conducting epidemiological
field surveys in Peru and Ecuador to investi-
gate the life cycle of these flukes for possible
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control measures under a grant-in-aid for Japa-
nese Overseas Scientific Research from the
Ministry of Education (Yokogawa et al. 1975,
1981 a, b). The paper here deals with sca-
nning and transmission electron microscope
(SEM, TEM) observation of the body surface
of the metacercariae of P. peruvianus.

Materials and Methods

The metacercariae of P. peruvianus were
obtained from the liver of Pseudothelphusa
chilensis collected in a river valley of Conga
and Rosa Mayo in San Juan, Cajamarca Pro-
vince, Peru. They were isolated in 0.4%
physiological saline solution. The specimens
were unencysted and showed active move-
ments. They were washed several times in
saline, fixed with 2.5% glutaraldehyde in 0.1M
phosphate buffer solution, pH 7.4, and post-
fixed with 2% OsO, in the ame buffer at 4 C.

For scanning electron microscopy, the speci-
mens were further dehydrated through a
graded series of ethyl-alcohol and substituted
with isoamyl acetate. They were critical-point
dried, and carbon-gold-coated specimens were
observed with a scanning electcon micros-
cope JEOL S25-1I.
microscopy, the specimens were dehydra-
ted as above, but substituted with n-buthyl
glycidyl ether, and then embedded with Epon.
The sections were double-stained with uranyl
acetate and lead hydroxide, and observed with
a Hitachi HS-8 type electron microscope.

In transmission electron
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Results

The critical-point dried metacercariae were
ventrally curved but had various shapes when
fixed. The ventral surface of the body was
completely covered with single-pointed spines
that were 1-3um in length (Photo. la and
1b). The spines near the ventral sucker were
clearly exposed.

The oral sucker had a diameter of appro-
ximately 25 ym and was surrounded by some
10 dome-shaped sensory papillae (arrows) that
were 2.5 to 5.0 ym in diameter. There were
numerous papillae of various sizes randomly
distributed around the oral sucker (Photo. 2).
Eight to 10 papillae were arranged in two
rows on each side of the anterior half of the
ventral rside (Photo. 3). The ventral sucker
had an inner diameter of approximately 50 pm,
twice that of the oral sucker. Dome-shaped
papillae (diameter 7-8 ym), similar to those
around the oral sucker and protruding spheri-
cal-shaped papillae (diameter 5 pm) were arran-
ged concentrically around the ventral sucker.
There were six domed papillae and the about
25 of the protruding type, including those fused
together. The wall of the ventral sucker was
similar to the superficies around the sucker.
The spines could not be observed as they were
buried in the tegument. In contrast to the
oral sucker, there were few papillae in the
body region around the sucker (Photo. 4).
The excretory pore (Photo. 5) was surroun-
ded by a double marginal structure, fully
distinguishable from the tegument and filled
with a rod-like excreta.
the excretory pore were buried in the tegu-
ment and could not be observed. However,
they appeared at the distal part of the excre-
tory pore. No distinguishing structure was
present in the dorsal side, and the spines
were single-pointed as those in the ventral

The spines around

side. There were a few papillae, with no
regular arrangement (Photo. 6).

The TEM observation indicated that the
body surface was covered with the tegument,
approximately 7 gm thick, which had
syncytium structure. Numerous, round ele-
ctron-dense granules about 0.2 gm in diameter

a
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and many mitochondria were scattered in the
tegumental layer. The tegument had nu-
merous spines that were about 8 ym in length
and 2-3 ym in diameter.
tended unevently to the bottom of the tegu-
mental layer. The basement membrane of
the tegumental layer was approximately 0.01
pm thick, and underneath the basement mem-
brane, there was a 1-2pm thick fibrous
layer of very fine fibers. The muscle layer
was seen on the inner side of the fibrous
layer. These features are common in other
flukes (Photo. 7)

The stylet in the oral sucker, found in appro-
ximately a half of the metacercariae by light
microscope, could not be found under SEM.

Their rootlet ex-

Discussion

Higo and Ishii (1983) have reported on the
ultrastructure of the body surface of the me-
tacercariae and adults of P. westermani (tri-
ploid type), P. miyazakii, P. ohirai and P.
iloktsuenensis. They showed that the mor-
phology of the spines of adults was basically
identical to at observed by conventional light
microscopy. The spines of adults of P. we-
stermani and P. miyazakii differed from those
of P. ohirai and P. iloktsuenensis. P. we-
stermani and P. miyazakii had spines that
branched off. The papillae of the metacer-
cariae were mostly dome-shaped and were
laterally symmetrical, with a relatively larger
number around the oral and ventral suckers
than in the dorsal and posterior regions.

We observed numerous papillae around the
oral and ventral suckers of the metacercariae
of P. peruvianus. Six inner dome-shaped and
22-25 outer spherical-shaped papillae were
arranged concentrically around the ventral suc-
ker. The six inner papillae were identical with
those described by Higo and Ishii (1983), are
probably characteristics of the genus Parago-
nimus. Higo and Ishii (1983) observed appro-
ximately 10 outer spherical-shaped papillae in P.
westermani and 18-20 in P. miyazakii, but
none in P. ohirai-and P. iloktsuenensis. 1f
the morphology and number of the outer
spherical-shaped papillae varys between spe-
cies, then it might be helpful in classification.




It is, therefore, important to make a compara-
tive study of the metacercariae of P. mexi-
canus and P. ecuadoriensis.

Our description here is the first report of the
regular arrangement of papillae, in two rows,
in the anterior part of Paragonimus.

It is quite interesting that papillae may differ
among species. However, the papillae around
the oral and ventral suckers and the two
rows in the anterior part of the ventral side
were not observed in adults. Most of the
spines 1-3 ym in length which covered the
whole ventral and dorsal surface of the body
of metacercariae were branched off in adults.
Such papillae changes following growth can
be observed in liver flukes. Other studies
have also shown that the spines of meta-
cercariae disappear in adulthood (unpublished
our data).

Summary

The body surface of the metacercariae of
P. peruvianus of Central and South America
was examined under the elctron microscope.

The oral sucker was surrounded by some
10 dome-shaped papillae of varous sizes (2.5
to 5.0 #m in diameter). The ventral sucker
showed papillae similar to those of the oral
sucker (inner papillae), and concentrically arra-
nged protruding spherical-shaped papillae (out-
er papillae).
former but 25 varying 2 or 3 in the latter.
The presence of six inner papillae was con-
sidered to be characteristics of the genus
Paragonimus. .If the number of outer papi-
llae varys in the Paragonimus species, it could
be inportant in classification. Thus, a compa-
rative study on the metacercariae of P. mexi-
canus and P. ecuadoriensis may be of taxo-
nomical value.

There were six papillae in the

Eight to 10 pairs of papillae were arranged
in two rows on each side of the anterior half
of the ventral side. Their function is still
unknown. These papillae and those around
the oral and the ventral sucker disappear
during growth to adulthood.

Spines that cover the body surface of
metacercariae were single-pointed spines.
Most of these spines also branched off in
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adulthood. Our observations might be useful
in the identification of many Paragonimus
species of Central and South America.
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~)V—Jifilk B metacercaria DREHIEER L LT, &
£1.45~1.68mm, {AiE0.55~0.72 mm T PEHEHIK
LR REOLAL L 25D, EREO LS, BEOS
LEEIC E T LTWS. SEM I X 388 Tix, &KX
LEBEAED/NETHELOI TR Y, K ERE ORI
KECEHUARICEHES . ORBOKE SIINE
25 pm TEOFEMIC EIRIC BB Lic Kb o P dED
papillae A SN7-. ERMBOREIZ 50 pm & OHE
DETHS. ZOAMIIORBTH LN L FFED pa-
pillae &, AL TR EH KD papillae 2[R
RIZEFIL T3, AiER 6 7 TRAEZERL, #HIX
ABICEE Lz b D2 E»25r FEEELTE D Z DkIc
BUEN 725, XAED papillae oEidfifik g o
FEicEvEETRL, Hi%d)& metacercaria [RE DL

LTS &R T2 0EYR D S.

Zh 5o papillae T HIc /2 % LK Lz, [EERBED
EREL R L LS NI EREN T Hh, tegument
DRI A DRI EZ 2 LTz,

Metacercaria @ I 1XZ K iC B> EITBESh
e x0T A, FERAKERTAEERIZIX 8 ~10 %> papillae
ZHIORFIEER A BN, FOBEEIZOWTIERHAT
H5. PMILOAMIFERLEESH LN, —EOEH
EEFD, BR RO Tl S hTw .

FEHBFIC X S tugument OREEE, Btk T 3
Wi & KER L, SBIE syncytium 2R LEZOTE
WX EERE, fibrous layer, ZBOFRE 7o & W h¥E
? tegument HE L FRTH - 7z,
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Explanations of Photographs

Photo. la Ventral view of a metacercaria of Paragonimus peruvianus. The body surface is covered
by single-pointed spines. Bar indicates 100 ym. os: oral sucker, vs: ventral sucker.
1b Enlarged picture of spines on a surface. Bar indicates 10 y/m.

Photo. 2 The oral sucker is surrounded by some 10 dome-shaped sensory papillae (arrows) and nume-
rous papillae of various sizes distributed between the spines in the body around the oral sucker.
Bar indicates 10 pm. os: oral sucker.

Photo. 3 Eight to 10 paris of papillae are arranged in two rows on each side of the anterior half of the
ventral side. Bar indicates 10 um. os: oral sucker.

Photo. 4 Enlargement of a ventral sucker. Similar papillae to those of the oral sucker and protruding
spherical-shaped papillae are arranged concentrically around the ventral sucker. Bar indicates 10 ym. ip:
inner papillae, op: outer papillae.

Photo. 5 The excretory pore is surrounded by a double marginal structure, fully distinguishable from
the tegument, and filled with rod-like excreta. Bar indicates 10 um. ep: excretory pore.

Photo. 6 Dorsal view of a metacercaria of P. peruvianus. Some papillae are found but there is no
regular arrangement. Bar indicates 100 pm.

Photo. 7 A longitudinal section of the spine in the tegument. Bar indicates 1 #m. s: spine, f: fibrous
layer, m : muscle layer.
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