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Abstract The surface ultrastructure of two monotypic
trypanorhynch genera is described based on new material
of Grillotiella exilis (Linton, 1909) and type material of
Pseudonybelinia odontacantha Dollfus 1966. In G. exilis,
spiniform microtriches cover the bothrial surfaces and the
anterior part of the pars vaginalis posterior to the bothria.
Bifurcate microtriches adorn the bothrial margins, Wliform
microtriches the scolex peduncle, and capilliform micro-
triches the posterior scolex end. This microthrix pattern
resembles that found in, e.g., Grillotia erinaceus (van
Beneden, 1858), with the diVerence that the anterior part of
the pars vaginalis is covered with a collar of multidigitate
palmate microtriches. The position of Grillotiella  within
the Grillotiinae, Lacistorhynchidae is supported based on
these data. The bothria and scolex peduncle of P. odonta-
cantha are covered with acerosate and unciniform micro-
triches on the distal bothrial surface and capilliform
microtriches on the scolex peduncle. Short Wliform micro-
triches cover the appendix. The microthrix pattern resem-
bles that of the Tentaculariidae but with unciniform and
acerosate microtriches densely covering the entire distal
bothrial surface. Tegumental grooves are present on the
posterior bothrial margin. They can be distinguished from
bothrial pits in otobothrioid trypanorhynchs in having simi-
lar unciniform microtriches compared to the other parts of
the bothrial surface and in lacking any spiniform micro-
triches. With the absence of bothrial pits as characteristic

for the otobothrioids and its characteristic microthrix pa
tern, P. odontacantha together with Paranybelinia otoboth-
rioides Dollfus 1966, both belonging to the
Paranybeliniidae change their position in the most recent
system from the Otobothrioidea into the Tentacularioidea
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Introduction

Trypanorhynch cestodes typically parasitize the elasm
branchia as Wnal hosts, where they are collected from th
intestine or the stomach wall (Campbell and Beverid
1994; Palm 2004). With widely distributed or migrating
second intermediate and paratenic hosts, these cestode
known for low-host speciWcity (Palm and Klimpel 2007;
Palm and Caira 2008) and cosmopolitan distribution (Palm
2004; Palm et al. 2007). The cestode taxon Trypanorhynch
currently comprises 277 species, belonging to 15 taxa w
the rank of families in traditional classiWcation (Palm 2004;
Beveridge and Campbell 2005, 2006; Beveridge and Jus-
tine 2006). The scolex morphology, especially the numb
of bothria, scolex proportions, the presence or absence
the characteristic prebulbar organs and bothrial pits as w
as the arrangement of the hooks around the tentacles
used to distinguish the diVerent taxa (Palm 2004). A prob-
lem in trypanorhynch systematics, however, lies in the la
of new material and incomplete descriptions, often lacki
information on surface ultrastructure and strobilar charac-
ters of the adult worms, thus making it diY cult to make an
informed decision about the systematic placement of the
species.
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Analysis of the surface ultrastructure, especially the
microtriches of the bothria and scolex peduncle as observed
with scanning electron microscopy (SEM), provides addi-
tional information that can be utilized in trypanorhynch
systematics. Following a detailed study of the microthrix
pattern of Floriceps minacanthus Campbell and Beveridge,
1987 by Richmond and Caira (1991), a more extensive
comparison of the surface ultrastructure in trypanorhynchs
suggested considerable morphological diversity (Palm
1995) and also suggested that this character set could be
used to distinguish among the taxa. Palm (2004) incorpo-
rated information on the microthrix structure into his new
classiWcation, considering these characters to be of signiW-
cance not only at the species level but also for the larger
groups. In the most recent classiWcation, the placement of
the two monotypic taxa Grillotiella and Pseudonybelinia
was based upon the provided key; however, lacking infor-
mation on the surface ultrastructure. While Grillotiella
combines characters of morphologically distinct but related
genera, Pseudonybelinia possesses a combination of char-
acters of diVerent higher taxa (“superfamilies” in traditional
classiWcation).

Grillotiella exilis (Linton, 1909) is a monotypic genus
and holds a unique position among the other genera within
the Grillotiinae. It possesses a heteroacanthous multiatypi-
cal armature with a large number of hooks in each princi-
pal row (as in Pseudogrillotia species) and an acraspedote
and very small scolex (as in Grillotia species). The pleroc-
erci of this species live inside the branchial arches of a
scombrid teleost. The systematic position of Pseudonybeli-
nia odontacantha Dollfus, 1966 has been widely debated
with the genus shifting between Tentacularioidea and Oto-
bothrioidea. Schmidt (1986), Campbell and Beveridge
(1994), and Beveridge et al. (1999), the latter based on a
cladistic analysis, aYliated the genus with the Tentacular-
iidae, Tentacularioidea, mainly because of a plerocercoid
lacking a blastocyst and the homeoacanthous armature.
Palm (1995, 1997, 2004), based on the presence of bothrial
pits, as described in the original description assigned the
genus to the Otobothrioidea. Campbell and Beveridge
(1994) stated that the types of Pseudonybelinia were faded
and shriveled and many details could not be conWrmed.
The present study was carried out in order to analyze the
surface ultrastructure of these two monotypic genera based
on new material of G. exilis from Scomberomorus comm-
erson (Lacepède, 1800) and on the type material of P.
odontacantha. The observed microthrix patterns are com-
pared to the patterns of taxa examined previously in order
to clarify the systematic position of both genera within the
most recent trypanorhynch classiWcation. Implications for
the use of the detected surface structures as apomorphic
characters for higher taxonomic groupings of try-
panorhynch cestodes are discussed.

Materials and methods

Specimens of Grillotiella exilis (Linton, 1909) (Lacistorhyn-
choidea, Lacistorhynchidae, and Grillotiinae) were collected
from the gill arches of Scomberomorus commerson (Lace-
pède, 1800) obtained from a local Wsherman on Barang Caddi
Island (05°08�38S and 119°24�40E; part of the Pabbiring or
Sangkarang Islands), oV Makassar, South Sulawesi, Indone-
sia, in January 2004. The specimens were removed from the
blastocysts in saline, Wxed in 10% formalin and stored in 70%
ethanol for subsequent investigation. Additional specimens
from infected S. commerson that were not examined using
electron microscopy in this study were collected from Bone
Bay and Tolo Bay, Sulawesi. Voucher specimens as whole
mounts have been deposited in the Natural History Museum,
Berlin, Germany (ZMB 7431). Because no mounted type
material of Pseudonybelinia odontacantha Dollfus, 1966
(Otobothrioidea, Paranybeliniidae) was found in the collection
of the Museum National d�Histoire Naturelle, Paris, France,
two specimens were taken from the original vial, C 75 (that
had been deposited by R.P. Dollfus in the museum collection
and included approximately 20–30 trypanorhynch specimens
of two species, Pseudonybelinia odontacantha Dollfus, 1966,
and Paranybelinia otobothrioides Dollfus, 1966, from the
Cap Verde Islands, here considered as the type series),
washed in 70% ethanol and prepared for scanning electron
microscopic examination. Specimens with everted tentacles
were left in the vial (to represent the type series), and further
four specimens were dehydrated in an ethanol series for sub-
sequent mounting in Canada balsam. They are now deposited
in the Museum National d�Histoire Naturelle (MNHN No.
440–443 HG, drawer Cj 217 to Cj 219bis). Specimens of Par-
anybelinia otobothrioides obtained from the same vial, C 75,
were processed as above, and are now deposited as whole
mounts in the Museum National d�Histoire Naturelle,
(MNHN No. 444–445 HG, drawer Cj 217 to Cj 219bis). This
material of P. otobothrioides, however, is darkened and exter-
nal and internal structures are not visible. All specimens pre-
pared for SEM were transferred to acetone and dehydrated in
a graded acetone series. They were then, critical point, dried

Fig. 1 Scolex and tentacular armature of Grillotiella exilis from
Scomberomorus commerson, Indonesia. a Scolex, 800 �m total length
from anterior to posterior scolex end, taken from Palm and Klimpel
(2007). b External tentacle surface, metabasal armature, note the band
of uncinate hooks (Bh). c Antibothrial surface, metabasal armature,
note 7–8 intercalary hooks (Ih) adjoining with a band of hooks on the
external surface. d External tentacle surface, metabasal armature, note
the shape of the uncinate hooks. e Antibothrial surface, basal armature,
note the enlarged uncinate hooks (Mh) on the internal surface and an
area devoid of hooks. f External surface, basal armature, with Weld of
small uncinate hooks (Fh)
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