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SCANNING ELECTRON MICROSCOPY OF THE EGG,
SPOROCYST, CERCARIA, METACERCARIA,
AND ADULT OF OPISTHIOGLYPHE RANAE
(FROLICH, 1791) (TREMATODA: PLAGIORCHIIDAE)

J. BUSTA and V. NASINCOVA
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Abstract. Surface structures of developmental stages of Opisthioglyphe ranae (Frolich, 1791) were
studied for the first time by seanning electron microscopy. The egg surface is smooth, with & distinct
low ridge at the periphery or operculum. The sporocysts are cylindrical or club-shaped, with birth
pore situated terminally at one end. Their surface is smooth or folded, in relation to their filling
with the cercariae. The body surface of cercaria, including the tegument of suckers, is covered with
spines. Tegumentary spines are situated also in the caudal pockets. Papillae without eilium, with
a short cilium and with a long cilium were found on the cercariae. The tail of cercaria has a dorsal
and ventral narrow fin fold. The surface of the cysts with metacercariae is finely granular. The bodies
of the metacercariae released from the oysts are covered with tegumentary spines, except for the
vicinity of the excretory pore. There are two types of papillae: large, dome-shaped papillae without
cilium and small, conical papillae with a cilium. Tegumentary spines, dome-shaped papillae without
cilium and conical papillae with a cilium were found also on the body surface of adult trematodes.

The life cycle of Opisthioglyphe ranae (Frélich, 1791), morphology of its larval stages
and adults, as well as the variability and validity of the species have been studied by
various authors, as Sinitsyn (1905), Komiya (1938), Brumpt (1944—1945), Joyeux
and Baer (1953, 1958), Dollfus (1958), Odening (1961), Zdarska (1964), Do-
brovolskiy (1963), and Grabda-Kazubska (1967, 1969). The first intermediate
hosts of this obligatory parasite of frogs are water snails of the family Lymnaeidae,
inside which the mother sporocysts develop from the miracidium. Further stage are
daughter sporocysts in which the cercariae develop. Second intermediate hosts, into
which the cercariae actively penetrate and encyst inside them into the metacercariae,
are various species of water snails, tadpoles, small frogs, spotted salamanders and fishes.

O. ranae has often been found in Czechoslovakia, as reported in the papers by Koptiva
(1957). Prokopi& (1957), Vojrkova (1961, 1974, 1982), Moravec (1963), and Pro-
kopié&and K¥ivanec (1973). According to these authors, this species has been recorded
in Czechoslovakia in 12 species of frogs, in T'riturus cristatus, and Natriz natriz. Meva-
cercariae of 0. ranae were found in frogs, vadpoles and spotted salamanders, and adults
were exceptionally recovered from tadpoles. )

Oliver et al. (1984) studied the surface structures of adult O. ranae by means of
scanning electron microscopy (SEM). In this paper, we present a new information about
the surface struciures and morphology of the larval stages obtained by SEM studies
and extend the previous data obtained by light microscopy. At the same time, we
described in detail some structures observed in the adult specimens and discuss the
possibility of using the new obtained data for taxonomic purposes.
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MATERIALS AND METHODS

Cercariae of Opisthioglyphe ranae (Frélich, 1791) were found in water snails Lymnaea stagnalis
and Galba corvus from ponds in the vieinity of Ceské Budgjovice. Some of the corcariac and daughter
sporoeysts recovered from spontaneously infected snails of these two species were prepared for SEM
studies. Other cercariae were used for the infection of snails, Lymnaea stagnalis, Radix peregra
peregra, Planorbatius corneus, Planorbis planorbis, and Biomphalaria glabrata from laboratory breed-
ing. The snails were kept at the temperatures of 20—24 °C during the experiment. They were dis-
sectod on day 23 p.i. Cysts with mctacercariac were localized in the kidneys, heart, genital organs,
hepatopancreas and mantle. Experimentally obtained metacercariae, both inside the cysts and
excysted by a slight pressure, were fixed for SEM. Some of the cysts were fed to young frogs (Rana
ridibunda) hatched from eggs under laboratory conditions. On day 40 p.i., the frogs were dissected
and adult trematodes were found in their intestines. Some of the trematodes wero fixed in 709,
aleohol, stained with borax carmine and determined as adults of O. ranae. The remaining specimens
and eggs spontaneously released by them in the saline were prepared for SEM. Daughter sporocysts,
cercariae, metacereariac, adults. and eggs were prepared for the SEM studies using the previously
deseribed method (Busta and Nasincova 1986a). The measurements of spines and papillae given
in the paper were taken from the published and other micrographs. In most cases 10—20 specimens
were measured. The preparations were examined in Tesla BS-300 scanning electron microscopo
at 15 kV.

RESULTS

Egg (PL I, Fig. 1). The egg measures 42 x 25 um and its surface is smooth. Distinctly
separated large operculum is situated at one pole and forms a small ridge on the egg
shell along its whole periphery.

Sporocysts (Pl. I, Figs. 2—4). Daughter sporocysts of different sizes and shapes are
shown in Pl I, Fig. 2. The majority of the sporocysts are cylindrical, with narrowed
ends, others are club-shaped. The widened parts of sporocysts are filled with cercariac.
The birth pore, through which the cercariae leave the sporocysts, was observed vermi-
nally in the widened part of club-shaped sporocysts (Pl I, Fig. 3). There were no papillae
or thickened tegument around the pore. The tegument on the widened parts of the
sporocyst is stretched, on the narrowed parts it is folded and forms longivudinally
orientated elevations separated from one another by deep grooves (Pl 1, Fig. 4).
Cercaria (Pl. II, Figs. 1—3, PL III, Figs. 1—4). The cercaria has a convex dorsal side
and strongly concave ventral side. The stylet is situated terminally, oral sucker sub-
terminally. The openings of penetration glands are visible ventrally, immediately in
front of the stylet (P. II, Fig. 3, white arrows). The tegument of almost the whole body
is covered with fine tegumentary spines, orientated backwardly. They are arranged in
regulat horizontal and transversal rows. In the apical part of body, vhe spines in the
first rows behind the stylet are very small, in the immediate vicinity of the stylet opening
and on the rim of the caudal pocket the spines are lacking or they are enclosed in the
tegument and do not prominate from the openings above its surface. The length of
tegumentary spines (except those in the apical part, acetabulum vicinity and caudal
pocket) is 0.9—1.2 um at different sites of the first two thirds of the body. They reach
the length of about 1.1 um, e.g. on the dorsal side of body (Pl ITI, Fig. 3), immediately
behind the stylet, at the level of the first group of stylet dorsolateral papillae (position
StDL according to the nomenclature after Richard, 1971). The size of spines decreases
towards the posterior part of body. The longest tegurmentary spines (1.9 um) are on the
stretched margin of acetabulum slightly provruding ahove the body surface (P1. ILI,
Fig. 2). Spines up to the length of 1 pm are present also on the tegument covering the
acetabulum (Pl III, Fig. 2). They are less densely distributed than on the remaining
parts of body. On the dorsal side near the tail base (Pl III, Fig. 1) on both sides inside
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the caudal pockets, there are approximately 50 spines measuring up to 1.5 um, which
are wider near their base than those oa the body surface. The tail of the cercaria bears
no spines. Except for the terminal part, there is a conspicuous fin fold on its ventral
(PL 1I, Fig. 1) and doisal (Pl. IIX, Fig. 4) sides.

Sensory papillae between the tegumentary spines on the body surface are most

frequent in the vicinity of stylet and both suckers. On the dorsal side of anterior part
of body (Pl II, Fig. 2), there are stylet papillae, stylet dorsolateral papillae (making
groups of 4 + 1 papillae and marked by white arrows), and the majority of papillae
of the first dorsal preacetabular row. The papillae of this part of body bear cilia measur-
ing up to 10 pm in length. A detailed view of the apical part of body (Pl II, Fig. 3)
shows papillae without cilium and papillae with a short cilium (up to 1.5 pm long)
in the vicinity of stylet and oral sucker. Like in the cercariae of other species belonging
to Plagiorchiidae, the pzapillae on the body of 0. ranae are arranged in two dorsal, two
lateral and two ventral rows. The acetabulum (Pl III, Fig. 2) bears 9 papillae in the
inner circle (small white artows) and 6 papillae in the outer circle (large white arrows).
The papillae of both circles have a short cilium. Four papillae of the mentioned group
of stylet dorsolateral papillae are shown in detail in PL. IIT, Fig. 3. In the majority of
the observed cercariae this group consists of a papilla with long cilium (about 9 pum)
situated medially and three papillae with short cilium. Two papillae with cilia meascring
about 2.5 um are present close to one another on the dorsal side of the middle part of tail
(PL ITI, Fig. 4). Their distance in the other observed cercariae is up to 5 greater
than in the above figure.
Metacercaria (P1. IV, Figs. 1—5). An oval cyst measuring 152 x 127 um is illustrated
in Pl. 1V, Fig. 1. Its surface is granular. The encysted metacercaria (Pl. IV, Fig. 2)
measures 195 um in length and 118 um in width. The anterior end of meracercaria
body is widely rounded. The oral sucker, due to the contraction of the first third of body,
is situated ventrally, and the ventral sucker lies in the middle of body. The tegument
of the metacercaria (except for a small part around the excretory pore) is covered with
tegumentary spines, orientated posteriorly. The tegumentary spines in the immeciate
vicinity of oral sucker (laterally and ventrally) are well developed. In the caudal direc-
tion, the shape of tegumentary spines changes and their size and density decrease.
The shape of tegumentary spines arranged in horizontal and transversal rows in the
first third of body on the dorsal side is shown in Pl IV, Fig. 3. They measure 1.2 pm
in length and 0.5 um in width. Another figure (Pl. 1V, Fig. 4) illustrates the spines
immediately in front of the body end, laterodorsally, where they reach the length of
about 0.9 um and width of 0.3 um. They resemble in their shape the spines of cercaria.
Like in the cercaria, the tegumentary spines are present also on the tegument covering
the acetabulum.

Sensory papillae are situated between the spines on the tegument of metacercaria
(PL. IV, Figs. 2 and 5). They are most frequent in the vicinity of both suckers. A circle
of 10 large dome-shaped papillae without cilia, measuring about 2 pm at base, is visible
around the oral sucker. Dorsally from this circle there are 3 conical papillae of approxima-
tely half the size and with short cilia. They are arranged symmetrically. Groups of small
papillae with cilia are located lateroventrally. Two rows of papillae begin on the ventral
side at the level of these groups and terminate behind the posterior margin of acetabulum.
Two circles of papillae with cilia are present on the ventral sucker, the inner circle
consisting of 9 papillae and the outer one of 6 papillae. On the anterior part of body,
dorsally (Pl IV, Fig. 5), there are papillae arranged in longitudinal rows at the sites
corresponding to the position StDL and AID in cercariae after Richard’s (1971) no-
men-lature.

Adult (PL. V, Figs. 1—4, Pl. VI, Figs. 1—5). The ventral tegument surface of an adult
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specimen is shown in PL. V, Fig. 1. The oral sucker is situated subterminally, the acetabu-
lum lies at the end of the first third of body. The body suxface is almost entirely covered
with tegumentary spines. On sides they are present almost up to the posterior end
of body, whereas dorsally and ventrally they are lacking on the last third of body and
around the excretory pore. The spines are lacking also on the tegument covering the
oral sucker (Pl. VI, Fig. 1), but they are present on vhe tegument of acetabulum (Pl. VI,
Fig. 2). The spines on the body surface are orientated caudally and their shape, density
and arrangement vary in the direction to the posterior end of body. Well developed
arrow-shaped tegumentary spines arranged in horizontal and transversal rows can
be seen in the first third of body (Pl. V, Fig. 2). Their parts prominating above the
tegument are approximately 2.3 um long and 1.2 pm wide. The density and size of
tegumentary spines gradually decreases starting from the middle of the hody. In the
last fourth of body, laterally, where they are arranged in irregular rows (Pl. V, Fig. 3),
they are at most 1.6 um long and 0.9 um wide. Irregularly arranged spines, situated
laterodorsally immediately in front of the body end (PL V, Fig. 4), measure 0.9—1.5 wmn
in length and 0.5 pm in maximum width.

The tegument also bears some papillae, which are most dense in the vicinity of hoth
suckers. A symmetrical and circular arrangement of papillae around the oral suclker is
shown in P1. VI, Fig. 1. Two papillae are situated outside this circle, laterally, in the oral
sucker (Pl. VI, Fig. 1 — white arrows). There are two types of papillae there: large,
dome-shaped papillae without central cilium (size of papillae about 4 pm at the base)
and smaller conical papillae with central cilium (size up to 2.8 um at the base). Both
types of papillae are illustrated in detail in Pl. VI, Fig. 3. The acetabulum has two rings
of papillae on its surface. The inner ring consists of 9 papillae with cilium (about 3.5 um
wide at the base) and the outer ring consists of 6 papillae without cilium (about 5 um
wide at the base). The detail of a papilla of the inner ring is shown in PL. VI, Fig. 5.
Like in the metacercaria, longitudinal rows of papillae with cilium are present between
the spines on the dorsal and ventral surface of the anterior part of body. Papillae of the
dorsal side of body, which measure about 2.6 um, are shown in detail in Pl. VI, Fig. 4.

DISCUSSION

The trematode O. ranae, which belongs to the most common parasites of amphibians,
has often been studied by the helminthologists. In Czechoslovakia, it has been the subject
of faunistical studies, whereas. the foreign authors have solved the problems of its
existence from many other aspects. The morphology of developmental stages has already
been studied (Ginetsinskaya 1959, Palm 1966), but no author has dealt with the
surface structures of this species using SEM, except for adult specimens (Oliver
et al. 1984).

The smooth egg shell observed by us in O. ranae is characteristic also for other trema-
tode species, e.g. Fasciola hepatica (Wilson 1967, Koie et al. 1976). The data on the
sporocyst morphology are very scanty, only Brumpt (1944—1945) mentioned a warty
surface of the narrowed parts of sporocysts, which he observed in the light microscope.
Our findings in SEM confirm the presence of a similar surface in these parts. A pore
through which the cercariae leave the sporocyst was visible in a small number of sporo-
cysts. The authors who studied the morphology of O. ranae sporocysts by means of
a light microscope did not mention this pore at all. Only Brumpt (1944—1945) observed
that the cercariae leave the sporocyst at one of its ends.

The vegumentary spines on the body surface of cercaria, diminishing in caudal direc-
tion, have been commonly observed by the light microscope. However, the authors did
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not give their length (Sinitsyn 1905, Komiya 1938, Brumpt 1944—1945 and others).
Like in O. locellus, the longest spines were found on the margin of the ventral sucker
and thick and long spines were present in caudal pockets. Also the distribution of sensory
papillae on the cercarias was of the same basic type as that observed by us in other
species of the family Plagiorchiidae. However, the distribution of some groups of papillae
on O. ranae, as observed by us, does not fully correspond with the data published by
Dobrovolskiy (1965), who studied the chaetotaxy of cercariae in preparations treated
with silver nitrate.

The presenca of spines (similar to the spines of the cercaria) on the tegument of meta.-
cercaria has been recorded by Grabda-Kazubska (1969). The spines around the oral
sucker are well developed and resemble in their shape the spines found in adult speci-
mens. This also concerns some of the spines in the first half of body. If the light micro-
scopy was used, no papillae were recorded in the metacercariae. Although no special
attention was paid to the morphogenesis of papillae in the metacercariae, an identical
number of papillae was observed in some parts of the cercaria and metacercaria body
(position StDL, both rings of suckers), other papillae were reduced in number (dorsally
from the stylet), or their distribution changed (middle papillae in the A{D row in the
cercaria are lacking in the metacercaria).

The tegumentary spines of adults can also be observed by the light microscope.
Oliver et al. (1984) studied these spines in detail by means of SEM. They described
the shape and size of spines in the anterior and middle parts of body and observed
smaller and irregularly distributed spines in the posterior half of body. We have therefore
studied the size, shape and arrangement of tegumentary spines in different parts of body
of the adults, including the posterior half, and supplemented thus the data published
by the above authors. The spines observed by us in the anterior part of body were
slightly smaller than those described by the French authors. In our opinion, the diffe-
rences may be caused by many factors, as different definitive hosts, different age of the
trematodes, different processing of the preparations for SEM, individual variability
and others. It is also possible that we did not examine exactly the same body part
as Oliver et al. (1984) did. This is not specified in their paper.

In contrast to the tegumentary spines, the sensory papillae of adults have not been
observed in the light microscope. Oliver et al. (1984) found ciliary sensory receptors
in SEM. Our studies evidently confirm the presence of large, dome-shaped papillae
without cilium, in addition to ciliary papillae. This type of papillae was observed by us
also in adult specimens of relative species, Opisthioglyphe locellus and Plagiorchis
elegans.

Our previous papers on Plagiorchis elegans (Busta 1985), Plagiorchis neomidis
(BuSta and Na3incové 1986a), Opisthioglyphe locellus (Busta and Nasincové
1986b) and this study enable to evaluate the taxonomic significance of the surface
structures of cercariae and adults.

The arrangement of tegumentary spines on the body surface of cercaria is identical
in all of the four species. The differences in their size are negligible. Only the cercaria
of 0. locellus can be partly differentiated from the others on the basis of the spine length
(1.2—1.7 um). The species P. elegans, P. neomidis and O. ranae cannot be differentiated
from one another on the basis of this characrer, since the length of their spines is 0.9 to
1.2 pm. Three vypes of papillae were found in all of these cercariae: without cilium, with
a short ciliun, and with a long cilium. However, some differences were recorded in the
length of cilia in the corresponding groups of papillae in individual species. It will be
necessary, however, to verify the stability of this character. We have not studied the
general distribution of sensory papillae (chaetotaxy) on the cercariae of these species,
because it has already been studied by various authors in AgNOs-treated preparations
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using the light microscopy (Dobrovolskiy 1965, Theron 1976, Samnaliev et al.
1982, Bock 1983). However, some of the papillae in the apical part are hardly visible
if this method is used. Therefore the observations of the surface structures of cercaria
in the SEM suitably supplement the results obtained by the classical method.

The distribution, arrangement and shape of tegumentary spines on the body surface
of adults are similar. The body is covered by tegumentary spines with the exception
of a larger or smaller part of the last third of body. There were differences in the size of
spines in the antetior third of body (1.5—1.9 um in P. elegans, 2.3 um in O. ranae,
4.2—4.7 um in O. locellus). On the other hand, no differences enabling the specific
differentiation of individual species have been observed between the types of papillae
in adult specimens (smaller conical papillae with cilium and larger dome-shap>d papillae
without cilium were present in all species).

Due to the close relationship, the studied species are very similar in the shape, size
and arrangement of tegumentary spines, as well as in the type and basic distribution
of sensory papillae in the cercariae and adults. Although some of the surface structures
of cercariae and adults observed by SEM can be used for the differentiation of related
species, at the present stage of knowledge of the problem it is necessary to be precautious
in making practical decisions and conclusions. A prerequisite for the mutual comparative
analysis of surface structures of several species is to obtain a suitable material providing
comparable data.
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CKAHUPYIOUIAS D IEKTPOUHAA MURKPOCKONMA AU,
CHOPOLNCT, IIEPKAPHI, METAIEPKAPHIT I TOJTOBO3PE.TLIX
ARBEMIIIAPOB TPEMATOIL OPISTHIOGLYPHE RANAL
(FROLICH, 1971) (FREMATO DA: PLAGIORCHIIDAE)

. Bywra n B. [TamnenOBA

Pestome. Birepssic OhLTH M3YUCHLI IOBEPXHOCTHLIC CTPYRTYPSL ¢Tafguil passutnda Opisthioglyphe
ranae (Frélich, 1791) ¢ moMoOUIbI0 CKAHMPYIOMEH 2deKTPOHHOH Muxpockomiu. IloBepxmoctn
DA TIajikas, ¢ JeTKUM, HU3KMM BaJIOM HA OKPYKHOCTM Kpbleuxs. CHOpOUMCTHL LMIHIL-
pAYeckHe WK HAJTKOBHIHbIE, ¢ POJIILHOA 1IOPOH Ha OJHOM KOHNE. IIX mOBEPXHOCTH 14 Kas
HJIH CKJ4;1yaTasi, B 3aBUCHMOCTA OT MX HANOIHCHMA Heprapuamy. IIoBepXHOCTD Tela HepKapui,
BRIOMAs TEI'YMEHT UPHCOCOK, MOKPbITa Hinpgamu. TeryMeHTapHble INHNBL HAXOATCHL TAKME
B Kay/laTdbHRX KapMamaX. Ila neprapusx oOHapyMCHEL COCOUKH 0€3 PecHWYKH, ¢ KOPOTKOIL
pecHHUKOR M ¢ Joiroi pecHuurod. Ha xBocTe mepkapum HaXOMHTCH JOP3allbHAA M BEHTPAIL-
Hafl, ¥3Kasl, MIABHMKOBAA CKIAIKA. [[OBEPXHOCTH NMCTHL ¢ MOTATl@ PRAPHAMH MCIIKO 3CPHHCTASL.
Teira MCTaLeprapui, 0cBOOOMUBIIUXCA U3 LUICTHl, HOKDPBITLL TEI'YMEHTAPHBIMH IINaMU, KPOMC
YacTH, OKpYHawollell sKcKpeTopHoe oTBeperHe. Berpewalorcs jBa TMOA COCOYKOB: 6Go:inimme,
KYNOJI0BR;IEBIe COCOUKH 0e3 PecHHYKH M HeOOJIbIIRe, KOHYCOBHJ(HEIE COCOUKM C PeTHHYKOM.
TeryMedTa pHbIE MIUIBI, KYHOJIOBUJHbE COCOYKN 063 DECHAYKY M KOMYCOBHHBIE ¢OCOUKI ¢ pec-
HHYROH HAIJ{GHBl TAKMKC HA IOBEPXHOCTH TelIa TOJOBO3PEABIX TPEMATOT.
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Fig. 1. Egg of Opisthioglyphe ranae. General view (3 1,500). Figs. 2—4. Sporocysts of 0. ranae.
Fig. 2. Aceumulation of daughter sporoeysts (< 100). Fig. 3. Birth pore of the sporoeyst (= 1,300).
Fig. 4. Dotail of the wrinkled part of sperocyst ( < 2,250).

Busta J.. Nasgineovd V., Seanning eleetron microscopy . . . . . . . . . . . . . . . [latel

Busta J.. Nagineova V.. Seanning eleetron mieroscopy . . . . . . . . . . . . . . . PlateIl

Figs. 1-—3. Cerearia of Opisthioglyphe ranae. Fig. 1. Genoral view (% 380). Fig. 2. Anterior part
of body with stylet dorsolateral papillac (white arrows) and dorsal row of papillae. Dorsal view
(> 1,400). Fig. 3. Apical part of anterior end with stylet, openings of penetration glands (white
arrow), oral sucker, and papillae, Ventral view (< 1,900).



Busta )., Nagineova V., Scanning electron microseopy . . . . . . . . . . .. .+ . Plate 111 Bukta J.. Nagincova V..

Figs. 1-—5. Metacercaria of Opisthioglyphe ranae. Fig. 1. Cyst (x 400}, Fig. 2. Exeysted mela-

Figs. 1—4. Cerearia of Opisthioglyphe ranae. Fig. 1. Caudal pocket with spines, Dorsal view ( x 4,000). c:ercaria._\?entm,l view { x 500). Fig. 3. Tegume_ntar__y spines of metacercaria in the first fourth of hody.
Fig. 2. Acetabulum with two rings of papillac; inner one designated by small arrows, outer one by ]]m'salvww.( *4,050). Fig. 4. Tegumentary spines immediately in front of body end. Laterodorsal view
large white arrows. Frontal view (3 2,100). Fig. 3. Group of stylet dorsolateral papillae { > 5,300). (% 4,800). Fig. 5. Anterior part of body with tegnmentary spines and papillae. Dorsal view { < 2,150)

Fig. 4. Tail papillae. Dorsal view ( x5,900).
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Figs. 1—4. Adult Opisthioglyphe ranae. Fig. 1. General view, ventral side (x260). Fig. 2. Tegu- Figs. 1—5. Adult Opisthioglyphe ranae. Fig. 1. Oral sucker with _]Ja.pi]lae. Ventral view (x 1,2{_]0).
mentary spines in the first third of body. Dorsal view (x 4,300). Fig. 3. Tegumentary spines in the Fig. 2. Acetabulum with papillae (x1,700). Fig. 3. Detail of papillae of oral sucker, Lateral view
last fourth of body. Lateral view ( x 2,200), Fig. 4. Tegumentary spines immediately in front of body (% 5,200). Fig. 4. Papillae in the first third of body. Dorsal view ( x 3,800). Fig. 5. Papilla of ventral

end. Laterodorsal view (3 4,600). sucker { x 7,000),
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