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ABSTRACT

The surface morphology of the scolex of the postlarva of the
trypanorhynch Tentacularia bicolor is hereby decreased in detail. Larvae
were collected from the musculature of the marine fish Dicentrarchus
punctatus from the coastal waters of the Eastern Region of Saudi Arabia.
The scolex was investigated by light, scanning and transmission electron
microscopy. The scolex is oval, elongate with homeoacanthous armature and
4 elongate, sessile and narrow bothridia. The bothridial margins were entirely
fused to the scolex.There were 4 everted short tentacles on the apex with
homeomorphous solid hooks and sinuous sheaths. The pars bulbosa in the
anterior region of the scolex was provided with short bulbs but without
prebulbar organ. In a cross section, unequalized microtriches and apical
putative sensory papillae could be seen on the surface of the bothridial
tegument. SEM of the surface tegument revealed the possession of knob-like
microtriches and fine pores, whereas five kinds of microtriches were detected
through TEM: 1-Spatulate microtriches of different lengths,each consisting of
oval-shaped cap,long stalk and base,with dome-like projections on the cap
and stalk, the latter being provided also with basal root-like extensions,
hitherto undescribed in Tentacularia bicolor. Integumental connections
linked the bases of the microtriches, forming transverse girdles around the
worm, and may serve to coordinate traction and anchoring of the worm;
2-Filamentous microtriches, on the undulations of the distal cytoplasm and
winding between the other microtriches, each consisting of very long-stalk
and very small spherical cap; 3- Cap-dominated filamentous microtriches,
longer than the other microtriches and found on apical sensory papillae at
irregular intervals on the undulations, the latter possessing putative sensory
receptors; 4- Blade-like microtriches of different lengths, each cosisting of
elongated cap and short stalk, both covered with dome-like projections.The
bases were inserted into the undulations of the cytoplasm in small
depressions like the spatulate microtriches; 5- Peg-like microtriches, each
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having conical cap, long stalk and basc the latter being inserted into the
distal cytoplasm, and the stalk covered with bark-like scales.

INTRODUCTION
The cestode tegument has a
complex structure  which
multifunctional, serving fotr the
synthesis and  secietion 1

proteinaceous materials (Lumsden,
1966, Smyth, 1969} as well us fi -
absnrption, digestion, protection and
excietop  (Conl, 1991; Hayunga,
1991). As the parasite-host intertace,
- addi* onally serves for chemical
and tect le reception (Faetherston,
1972; V.ebb & Davey 1974; Jones,
1988). :!'ving such diverse
functions necessitates a high degree
of morphological specialization. The
mast dominant feature of the cestode
tegument is the covering by
microtriches, which are thought to
be responsible for nutrition and
protection, and possibly also the
mechanical functions of anchoring
and traction (Berger &
Mettrick, 1972; Thompson el
al,1980; Palm et al, 1998).
Microtriches show a wide range of
morphologies, varying  between
species and somatic regions. For
example, the tegument of Floriceps
minacanthus has 6 different kinds of
microtriches at different positions on
the scolex (Richmond & Cairo,
1991),  while 7Taenia hydatigena
(Cyclophyllidea) has only 3
(Featherston, 1972). In contrast,
Palm (1995) suggested no difference
in the microthrix pattern of
plerocercoids in comparison to
adults. Most, of the ultrastructural
investigations of cestode tegument

focus on species of medical or
veterinary importance, such as those
it Diphyllobothrium
(Pseudophyllidea), Hymenolepis and
Tuenia (Cyclophyllidea). In contrast,
groups such as the tetraphyllids and
trvpanorhynchs have been relatively
little  studied, especially Dby
transmission electton microscopy,
despite the fact that they have a
worldwide distribution, and the most
abundant cestodes in the marine
environment (Palm et al., 1998). The
present investigation was undertaken
in an attempt to determine the
pattern of microtriches borne on the
surface of the postlarval scolex of
the trypanorhynch Tentacularia

bicolor with reference to their
possible functions.
MATERIAL AND METHODS

Numerous  specimens  of
postlarvae were identified, according
to Khalil er al(1994), as
Tentacularia bicoloy. They were
collected from the marine fish
Dicentrarchus  punctatus at the
Research Centre for Fish
Resources, Al-Qattif Province i the
Eastern Region of Saudi Arabia. The
postlarvae were found encapsulated
in the deep muscles of fish.They
were relaxed and fixed in 10%
formaldehyde, then washed and
stained in carmine. Drawings were
made to the scale using a Camera
lucida. For transmission electron
microscopy, the scolices were
transferred from formalin, via a
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series of Sorensen’s phosphate
buffers (pH 7.3) and graded
alcohols, back to Sorensen's buffer,
and then osmicated in 1% osmium
tetroxide in Sorensen s buffer. The
specimen were embedded in Spurr's
embedding resin, and sectioned. The
sections were stained with lead
citrate and examined by a Zeiss 10
CA transmission electron
microscope in  Ruhr-Universitat,
Bochum, Germany. Some specimens
were prepared for scanning electron
microscopy according to the method

described by Al-Bassel (2002). All

measurements are in nﬂ_llimelxes,
unless otherwise stated .

RESULTS

Light microscopy revealed that
the postlarval scolex of Tentacularia
bicolor was oval, elongate, 11-14 x
43-4.8. Bulbs were short, 0.093-1.26
x 0.19-0.22. Pars bothridia was
elongate, 9.3-103 x  0.75-
0.93.Tentacular sheaths were short,
0.24-0.41long. There were 4 tentacles,
each measured 0.52-0.81 x 0.070-
0.080. Pars vaginalis was 1.3-1.54
long. Basal armature was '0.13-0.14 x
0.12-0.13, and the metabasal armature
0.39-0.63 x 0.085-0.088. A prebulbal
organ was absent (Fig.1). maT. S,
different types of microtriches and
apical sensory papillae could be seen
on the surface of the bothridial
tegument. Beneath the surface, there
were large spherical vacuoles(Fig.2).
SEM showed the tentacles on the apex
of the scolex (Fig3) to bear
homeomorph hooks(Figs.4,5). The
tegument was also found to bear
knob-like microtriches and small
pores(Fig.6). These pores could be

seen also under the superficial layer of
the posterior end of the scolex (Fig.7).
TEM, revealed additional tegumental
features (Figs. 89,10, 11,12,13).
These included: 1-Spatulate
microtriches of variable length
covering * the bothridial tegument
(Fig.8);, 2-Filamentous microtriches
‘borne on the undulations between the
bases of ‘the spatulate microtriches
(Fig.8,9); 3-Cap-dominated
filamentous microtriches (Figs.9,10),
4-Bladg-like microtriches varying in
length,whose bases were inserted into
the  undulatons  with  deep
depressions(Figs.8,10 ) ;5- Peg-like
microtriches(Fig.11);  6-  Apical
‘sensory papillae (Figs. 2,9,10). Such
tegumental features are described
down in some details.

1-Spatulate microtriches and their
basal connections:

These microtriches were very
long,approximately 35-50um. Each
consisted of 3 distinct regions:an
egg-shaped cap, long stalk and
globulas-shaped base (Figs.8,9). The
outer surface of the stalk and cap
were covered with dome-like
projections(Figs.8,9,10). The cap
extended from the distal end through
the stalk until reaching the junction
region, above the top of the
undulation of the distal
cytoplasm(Figs.8,9). The stalk ends
into the base with root-like structures
(Figs 9,10), observed here for the
first time in Tentacularia bicolor.

The spatulate microtriches
were connected together by girdles
passing transversely between their
bases below the surface of the distal
cytoplasm (Figs.2,8). The Bases of
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these microtriches were inserted into
the distal cytoplasm in depressions
(Fig.8). Discrete radiating fibres
could be seen around the basal ends
of the spatulate microtriches (Fig.8),
appearing  continuous ' with  the
girdles connecting the microtriches .

2-Filamentous microtriches:

These were usually found on
the whole surface of the bothridial
tegument (Figs.8,9,10). Some of
them were longer than the spatulate
microtriches and winding among
them (Fig.9). Each filamentous
microtrich consisted of a spherical
cap smaller than that of the other
types of microtriches, and a very
long stalk (Figs.8,9). This type of
microtriches was bome on the tops
of undulations beneath the former
type (Figs.8,9,12).

3-Cap-dominated filamentous
microtriches: :

These were found only on the
apical sensory papillae on the
undulation of the distal
cytoplasm(Figs.9,10). They were
similar  to the  filamentous
microtriches, but were in the form of
tufts on the apical sensory papillae,
and were longer than the other types
of microtriches, The outer surface
had knob-like small projections and
the bases were in the distal
cytoplasin with root-like
structures(Fig. 10).

4-Blade-like microtriches:

These were shorter than both
the spatulate and filamentous
microtriches(Figs.8,9,10). They varied

in length between 12 and 32 pm, each
having elongate cap and short root-
less stalk. The outer surface of these
microtriches had dome-like
projections, and the bases were
inserted into the distal cytoplasm in
deptessions and connected together
with girdles similar to the spatulate
microtriches (Figs.8,10).

5-Peg-like microtriches:

These were approximately 20-
27 um long, each having conical
cap, short stalk and globular base,
the bases being inserted into the
distal cytoplasm and connected
together by girdles(Fig.11). The
dense medulla of the stalk was
packed with abundant longitudinal
microfilaments(Fig.11). The outer
surface of the stalk was provided
with bark-like scales, while the caps
were provided with dome-like
projections. Such scales were here
observed for the first time in
Tentacularia bicolor (Fig.11).

6- Apical sensory papillae

These papillae  possessed
putative sensory receptors on the
distal cytoplasm between the
spatulate microtriches (Figs. 9,10),
each covered with a tuft of cap-
dominated filamentous microtriches
(Fig.10). Into the apices of the
sensory papillae extended putative
sensory receptors (Fig. 10).

7-Subtegumental tissues and other
structures

Beneath the distal cytoplasm
lay numerous microfibrils
comprising the lamina reticularis
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(Fig.8). The majority of the
tegumental mitochondria were found
at this interface. Beneath this were
large bundles of transverse, oblique
and longitudinal muscles (Fig.12),
and below this, some large oval and
spherical vacuoles (Figs.2,13).

DISCUSSION
According to Khalil er al
(1994) the genus Tentacularia is
characterized by craspedote scolex

with distinct velum,
homeoacanthous armature, four
elongate, sessile and narrow

bothridia, bothridial margins entirely
fused to scolex, four short tentacles,
solid hooks, sinuous sheaths,
absence of prebulbar organ,pars
bulbosa in anterior region of pars
bothridialis, short bulbs and retractor
muscles originating in base of
bulb.7. bicolar has a highly active
bothridial tegument, as demonstrated
by
secretions, originating from pore
fields on the surface (Figs.6,7).
Similar results were reported by

Palm (1995) in
Pseudolacistorhynchus noodti. The
presence of other  secretory

structures and large vacuoles in the
cuticular matrix (Figs.2,13), was
formarly reported in some species of
Trypanorhyncha  (Lumsden, 1966;
Featherston, 1972).

Spatulate microtriches were
previously described by Berger &
Mettrick (1971), where they most
often occur on the bothridial surface.
The first transmission electron
microscopical study of the bothridial
tegument of @tobothrium insigne
was carried out by Hildreth &

the presence of amorphous

Lumsden (1987).who described two
types of microtriches on the pars
bothridialis. In the present work, it is
assumed that the different types of
the  microtriches of 7. bicolor
covering the bothridial surface serve
for nutrition, digestion, excretion
and absorption as the womm
penetrates the host tissues. Their
"bases are joined by connections,
forming a series of girdles that-pass
transversely around the worm. Thus,
the spatulate microtriches might be
coordinated for their possible use for
anchoring and traction mechanism.
Moreover, the transverse,
longitudinal and oblique muscles
,which are found beneath the distal
cytoplasm serve for contraction and
relaxation during the movement of
the worm (Fig.12). An additional
function of the microtriches was
added by Thompson ef al.(1980) in
case of Proteocephalus tidswelli
(Proteocephalidea), i.e., an ancillary
mechanical function, serving as
'spacers between the absorptive
surface of the parasite and its host. It
is interesting to note that the
ultrastruture of the types of the
microtriches of T. bicolor is similar
to that of the microtriches (blade-
like, giant blade-like and peg-like
microtriches) described by
Thompson ef al.(1980) in the scolex
and immature proglottids of adult
Proteocephalus tidswelli
(Proteocephalidea), except -for the
root-like structures of the spatulate
microtriches and cap-dominated
filamentous microtriches which are
supposed to serve a  nutritive
function in 7. bicolor (Figs.9,10).
This was evidenced by the report of
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Palm et al(1998) in case of

Bombycirhynchus  sphyraenaicum
(Trypanorhyncha).

Filamentous microtriches
were reported from

trypanorhynchan cestodes by Palm
(1995) on the whole scolex, as well
as on the strobilar integument by
Lumsden (1966). The ultrastructure
of the filamentous microtriches,
described in the present study, is
similar to at formerly reported by
Hildreth & Lumsden (1987) from the
bothridial . surface of Otobothrium
insigne, though these authors found
a few microtriches having, on a the
reverse, a short stalk and long dense
cap. Palm et al.(1998) described two
~types of filamentous microtriches
from Bombycirhynchus
sphyraenaicum, equalized ones on
the undulations and cap-dominated
others on the sensory papillae
projecting on the undulations, . the
two types were characterized by the
presence of root-like extensions into
the distal cytoplasm.They suggested
that these root-like extensions served
for nutrition. The present work
agrees fully with the description of
Palm et al (1998), but further reports
knob-like structures on the outer
surface of the cap-dominated
filamentous microtriches (Fig.10).
The undulations of the distal
cytoplasm and the apical sensory
papillac considerably increase the
nutritional surface of the postlarva.
This nutritional function of the
microtriches was previously reported
by Mackinnon & Burt (1983),
Lumsden & Hildreth (1983) and
Palm e al.(1998). Moreover, the

cap-dominated filamentous
microtriches of 7. bicolor  are
suggested also to support a possible
mechanoreceptor function of the
sensory receptors. Some filamentous
microtriches which partly extend
above the tips of the spatulate
microtriches ~ might  serve in
transmitting mechanical stimulations
to the sensory receptors. Such a
function was previously reported by
Palm et al.(1980) in
Bombycirhynchus  sphyraenaicun.
Although filamentous microtriches
are the commonest and simplest
variant (Holy & Oaks,1986), their
functions may be more complex than
their simple morphological structure

might  indicate.  Such diverse
functions as nutrition (absorption
and digestion) and

mechanoreception would  explain
morphological ~ differences in
filamentous microtriches that have
been described by many authors.
Other authors have reported
dimorphic filamentous microtriches
on different regions of vatlous
cestodes (Palm et al., 1998). Halton
et al.(1994) reported nerve endings
at the bothridial margins of Grillotia
erinaceus (Trypanothyncha). Paim
et al(1998) reported regularly
arranged adomed papillae on the

bothridial surface of
Bombycirhynchus — sph yyraenaicum
bearing sensory receptor-like
structures  which  they named
putative sensory receptors.

Numerous papillae with associated
sensilla were detected on the scolex
of the anoplocephalid
Monoecocestus americanuy by Blair
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& Burt (1976).0kino &
Hatsushika(1994) detected non-
ciliated receptors within numerous
microtriche-adomed papillae around
the genetal atrium of Spirometra
erinacei (Pseudophyllidea) to which
they attributed an important role as
sensory receptors in the orientation
of cross-insemination.

The elevated location of the
apical sensory papillae which
possess putative sensory receptors in
the present material, with the cap-
dominated filamentous microtriches
above the level of the spatulate
microtriches, supports a
mechanoreceptor function,receiving
stimuli unhindered by the spatulate
microtriches. This exposed position
in T. bicolor is similar to that of the
sensilla reported by Blar &
Burt(1976), the long filamentous
sensory processes by Hess &
Guggenheim (1977), the unciliated
structures by Halton et a/.(1994)and
the regularly arranged adomed
papillae by Palm ef al.(1998).
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Fig. 1 Camena lucida drawing of the scolex of postiarva of
the entire scolex in a ventral view

Tentac
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ularia bicolor showing
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Fig.2: Light microscopy micrograph of transverse section of the scolex of the postlarvae of T hicolor:
(micr) microtriches, ( p) apical sensory papillae,( g) girdle like structures,(dc) distal cytoplasm.(va)
vacuole.

Fig.3: SEM Micrograph of the anterior end of the scolex of T\ bicolor, showing three everted tentacles
with hooks :( 1) tentacle, (an) anterior end (bar 100pum)

cod

Fig.4 : En larged fig. 3 for showing the tentacle with its hooks (Bar 50 pm)
Fig.5 : SEM micrograph of T. hicolor . (At) Anterior end of tentacle, (h) hook (bar 10pm)

Fig.6: SEM micrograph of the surface tegument of the scolex of anterior region of T hicolor
showing (mic) microtriches {pa) superfecial pores (bar 100um)
Fig.7: SEM micrograph of the posterior region of the scolex of T hicolor(postlarvae) showing fine pores
on the surface of tegument(bar 100pm)

¢
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Fig.8: TEM Micrograph of the surface of the bothridial tegument of the scolex of 7. hicolor: (sp)spatulate
microtriches, (bl)blade-like microtriches, (b)base of the spatulate microtriches, (p)apical sensory papillae,
(de)depression, (ffilamentous microtriches, (dc)distal cytoplasm, (g)girdles, (pridome-like projections,
(ca)cap of filamentous microtriches, (csm)cap of spatulate microtriches.

Fig.9: TEM. Micrograph of the surface of the bothridial tegument of the scolex of T.bicolor:(sp) spatulate
microtriches, (bl)blade-like microtriches, (p)apical sensory papillae, (c)cap-dminated filamentous
microtriches, () filamentous microtriches, (r)root-like strcuture, (b)base of spatulate microtriches,
(ca) cap of filamentous microtriches.

i

L

)
Fig.10: Enlarged part of Fig.9 for showing: (p) apical sensory papillae, (r) root-like structure, (pr) dome-
like projections, (c) cap-dominated filamentous microtriches.
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Fig.11: TEM Micrograph of the surface of the bothridial tegument of the scolex of 7. bicolor : (dc) distal
cyloplasm, (b)base of peg-like microtriches, (pe)peg-like microtriches, (f)filamentous microtriches.
(pro)bark-like scales,(mf) microfilaments.

Fig.12 : TEM Micrograph under the distal cytoplasm of the tegument.of 7. bicolor : (tm) transverse
muscles,(Im) longitudinal muscles,(ob) oblique muscles.(Imf)longitudinal muscles fibres

Fig. 13 : TEM Micrograph of the scolex of 7. bicolor beneath the distal cytoplasm showing:
(tm) transverse muscles, (va) vacuole, (Imf) longitudinal muscles fibres.
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