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Abstract. The morphological structure of the cysticercus of 7'. crassiceps has been studied with histo-
logical and histochemical methods. Sometimes, a number of developmental larval stages of a different
age originating on the mother bladder by an asexual reproduction, have been found in the same
intermediate host. Differences in the histological structure of these larval stages are desecribed in
the present paper.

The biology of the larva of the cestode Twenia crassiceps (Zeder, 1800) which Rudol-
phi (1819) described as Cysticercus longicollis Rudolphi, 1819, is most interesting.
The larva differs in certain biological properties from the remaining larval cestodes of
the genus T'aenia. The initial phase of development of the cysticercus of T'aenia crassi-
ceps is typical of that which Abuladze (1964) ascribed to his type ‘“‘cysticercus”.
However, overage larvae of 7. crassiceps reproduce asexually in that daughter cysts
bud on the surface of the original bladder. If the cysticercus remains for a prolonged
period in the same intermediate host, it is possible to find in it even several generations
of cysticerci which are of a different age and at different developmental stages. Bonda-
reva’s (1968) deseription of an extreme case of an asexual mass reproduction of larval
T'. crassiceps initiated our histological study on this heterogeneous material.

MATERIALS AND METHODS

Cysticerci of 7. crassiceps were obtained in postmortem from the subepidermis of Clethrionomys
glareolus trapped near Hilnis (Sweden) in 1975. We selected 28 cysticerci of a different shape for
histological treatment. The material was fixed with 10 %, formalin and then dehydrated and embed-
ded in paraffin by the standard histochemical method of Pearse (1960). A series of paraffin sections
were tested for these reactions: PAS (Pearse 1960) combined with acetylation and desacetylation
and the saliva test for neutral mucosubstances; Alcian blue (Alcian blau 865 Fluka) pH 2.6 combined
with methylation by the method of Fischer and Lillie (1954), and demethylation by the method
of Spicer and Lillie (19569; Mowry’s modification of the AB-PAS reaction for a differentiation of
acid mucosubstances; DDD (2,2-dihydroxy-6,6-dinaphthyl-disulphide) for proteins of the SH group
DDD combined with thioglycolic acid (Pearse 1960), PFA-AB (performic acid-Alcian blue)
controlled with Aleian blue pH 0.2 and PAA-AF (peracetic acid-aldehyde fuchsine) for the detection
of 88 groups of proteins; Morel-Sisley’s diazotization method and the coupled tetrazonium reaction
(TK) for tyrosine; DMAB (dimethylaminobenzaldehyde) for the detection of tryptophane. Of
histological methods we used these: Goldner’s blue trichrome, Mallory’s phosphowolfram haemato-
xylin, van Gieson’s reaction, Gomori’s impregnation method, Feulgen’s nuclear reaction. For
scanning electron microseopy, the fixed material was dried with the eritical point method (Anderson
1958), and coated with Au/Pd. Micrographs were made with a JSM 35.
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RESULTS

Out of the 28 differently shaped larvae of 7'..crassioeps we found-8 with a completely
evaginated scolex (Fig. 1). In two cysticerci (Fig. 2), the evaginated scolex was pressed
into the opening of the spiral canal. In two other larvae, we observed an asexual repro-
duction: germ buds originated at the site where the wall of the scolex passed irito the

Fig. 1. Larval 7. crassiceps: fully evaginated  Fig. 2. Older larva of 7. crassiceps with a scolex
scolex and a minute caudal bladder.The sur-  re- tnva.gmatod partly in the spiral canal. Caudally,
face of the evaginated scolex is covered with  the bladder is compressed by the thickened paren-
the thick tegument of the spiral canal which  chymal portion of the scolex ( x 6.6).

apically passes into the thinner tegument of '

the suckers and the rostellum, caudally into

that of the bladder (reconstructed from pa-

raffin seetions, x 10).

wall of the bladder. In a typically overage larva of 7. crassiceps, the caudal bladder
was reduced at its base (Fig. 3 a) by an elongation of the spiral canal and a thlckenmg
of the scolex parenchyma. The invaginated rostellum possessed 32 morpholog;ca.lly
characteristic hooks (Fig, 3 b). While the scolex of young cysticerci with its invaginated
rostellum was small and little developed, the bladder was very big, the bladder wa.ll
was thin (Fig. 4).
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In histological sections, the length of the cysticerci was 2.1—2.3 mm, the width of
the scolex portion was 1.15—1.25 mm. The length of evaginated cysterci was 2.25 to
2.50 mm, the width of their rostellar area 0.70—0.90 mm. A connection between the
scolex portion and the thin, folded tegument of the bladder was established by a
transitory zone measuring 0.45—0.40 mm at a width of 0.60—0.70 mm. The bladder

Fig. 3. a — Typical larva of T. crassiceps with its in-  Fig. 4. The thin-walled bladder of a young
vaginated rost.ellum at the bottom of the spiral canal. T. crassiceps is several times bigger than
The bladder is ¢émpressed and reduced by excessive  the small scolex portion (x12.1).
growth and a thickéning of the parenchyma of the canal

wall (x5.8), b — Small and large hooks of a larval

T. crassiceps ( X 17.5).

was 0.40—0:50 mm long at'a width not surpassing that of the transitory zone. Prolif-
erating, youn cysticérci with a large bladder measured 2.40—2.50 mm in length, the
width of their ‘scolex portion was 0.55 mm. The small scolex was almost sphenca.l
(length 0.570 mm, width 0.550 mm). The bladder with numerous folds or lobate processes
measured 1.75—1.83 mm in length. Elongate daughter bladders were seen on several
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large bladders (Fig. 5a). The formation of a scolex bud at the site where the scolex
wall passed into the bladder was observed in one cysticercus (Fig. 5b); in two other
cysticerci, the bud was situated at that end of the bladder facing the scolex. The cysti-
cercus was 2.2. mm long at a width of 1.15 mm. The cellular bud produced by an
evagination of the bladder wall measured 145 pm X125 um. The wall of the asexually

Fig. 5. Schematic illustration of budding in a larval T'. crassiceps. a) — budding of secondary bladders
from the mother bladder, b) — budding of a new scolex anlage on the primary bladder of an older
larva.

produced bladder was modified by the budding of an older scolex anlage and arose
wart-like above the remaining bladder surface (Plate I, Fig. 1). The hole in the centre
of the rugate bud originated from an invagination of the tegument into the canal
(Plate I, Fig. 2). The rostellum (average size 40 —45 pum) of all larvae possessed 14 to
15 small hooks and 17— 18 large hooks, but never more than 33. Large hooks measured
173—174 pm, small hooks 125—128 jum.
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HISTOLOGY OF THE CYSTICERCUS OF TAENIA CRASSICEPS

The tegument of the suckers and the spiral canal up to its opening, observed in
a typical 7. crassiceps (Plate 11, Fig. 1) is composed of short microtriches and a homo-
geneous layer which, as that of other eysticerci, is differentiated in an outer and inner
layer. The tegument of the spiral canal is 11—15 pm thick (Plate 11, Fig. 2), that of
the suckers 8 — 8.5 pm; the thickness of the microthrix layer is 1— 1.5 pm

The tegument of the everted rostellum and its still invaginated suckers has a thickness
of 2.5—3 pm (Plate 11, Fig. 3). The inner layer of the tegument of the spiral canal is
10 pm thick, in the suckers 7—7.5 um, in the rostellar area 1 pm. The inner homogen-
eous layer rests on a layer made up of connective- and muscle tissue, which is of a differ-
ent thickness in the spiral canal and the rostellar area. Subtegumental cells in the
suckers and the rostellum are not differentiated from the remaining cells; those of the
splral canal are organized in a layer vertical to the surface. The transitory zone at the
opening of the spiral canal is similar in its character to that described hv Slais (1970)
for C. bovis. The dense parenchymal portion of the spiral canal contains numerous
calcareous corpuscles and fibrils made up of connective tissue which line the spiral canal.
Calcareous corpuscles are less numerous in the rostellar area, but the rostellar area
contains a large quantity of connective tissue- and muscle fibrils. In the scolex area,
the tegument on the larval surface has a thickness of 3.2—4.5 ym, that of the bladder
1.5 to 2 pm.

In an evaginated cysticercus (Plate 11, Fig. 4), the tegument of the spiral canal on
the surface of the larva beyond the apical rostellar area is thicker (10—11.6 um) than
that covering the rostellum (2.5 to 3 um). Frequently, the position of suckers of evagi-
nated scoleces is everted. In sections, the shape of the rostellum is mostly that of an
elongate sac. The part with a thickened tegument on the surface of the scolex portion
is followed by an area with a finely folded wall covered with a thin tegument (2.4 pm).
The underlying layer contains thickened cells with spherlcal basophilic nuclei. Various
authors have referred to this zone as to the neck region.

Apart from very young larvae with large bladders, the bladder wall of cysticerci
examined in the present study was generally thick. It contains an appreciable number
of musecle- and connective tissue fibres, numerous excretory canals and a minimum of
calcareous corpuscles. The thickness of the bladder tegument is 1.2—2.8 um (Plate I1I,
Fig. 1). The height of the microthrix border is 4.5—6.8 um. A thin, homogeneous,
layer of the tegument abuts a thicker layer of connective tissue. Subtegumental cells
are bigger than those in the spiral canal. Both the tegument and the parenchyma of the
bladder wall are thickened at the caudal end of the bladder, i.e., at the pole facing the
scolex. In older larvae, particularly in those with an outgrown scolex, the parenchyma
of the bladder wall attains a thickness of 200 um and more; in it are thickened excretory
canals (Plate 111, Fig. 3).

The bladder cavity contains a granular, sometimes fibrillar, substance originating
from a coagulation of proteins of the bladder fluid (Plate I1I, Fig. 2). Frequently, large
excretory canals contain a faintly staining substance. The part of the parenchyma which
is closer to the bladder cavity, contains large, lacunary canals measuring up to 40 pm
in diameter; their wall has a thickness of 0.9—1.0 pum (Plate III, Fig. 4). Nearby are
numerous flame cells of which some communicate with fine, slit-like canals. The walls
of these canals have a remarkable capacity of heavy staining (Goldner) (Plate IV,
Fig. 1). The part of the parenchyma which is closer to the tegument contains less large
excretory canals. These pass into almost spirally coiled canals (24 um in diameter).
The thickness of their wall is about 1 pm. Below the tegument, the diameter of the
canals is reduced to 6.4 pm. The slit-like canal ascends almost vertically to the surface
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of the tegument- its wall has a thickness of 1.2 pm (Plate IV, Fig. 3). Fine, hairlike
processes on the inner surface of the wall of larger canals are revealed in an examination
using the oil immersion lens. The lumen of larger canals contains granules. Host cells,
also observed in the spiral canal of the scolex, stick to the microthrix border at the
caudal end of the bladder (Plate IV, Fig. 2). Generally, the slit-like canal passes into
a tegumental fold at the caudal end of the bladder (Plate IV, Fig. 4). The tegument of
the fold has a thickness of 1.4 pm, and bears microtriches measuring 4—5 pm in length.
A thinner tegument with longer microtriches (6.4 um) covers the remaining part of
the bladder.

Young larvae have a relatively big bladder. Its tegument is thin, the homogeneous
layer of the tegument attains a maximum thickness of 1—1.2 pm. In tegumental folds,
cells below the thin tegument are compressed in a single row, while there is a distance
between cells underlying a smooth tegument (Plate V, Fig. 1). The parenchymal layer
is thin, an excretory system has not started to differentiate in the youngest, big,
bladders. Several cells are spindle-shaped and have a clearly basophilic plasma. At
sites where the bladder bulges, the parenchyma becomes even thinner, and cells form
groups showing 4—6 nuclei below a fine muscle layer (Plate V, Fig. 2). The bladder
wall forms lobate extensions at sites with a denser concentration of cells. However,
the coarse folding of the wall appears to be an artifact due to fixation. Sometimes,
small daughter bladders containing mainly basophilic cells (Fig. 5 a) originate at these
sites of the bladder wall. Their tegument is thicker than that of the mother bladder,
and folded (Plate V, Fig. 3).

The origin of another new scolex (Fig. 5b) could be seen in the tra.nsltory zone, i.e.,
in the area between the scolex and the bladder, or in the caudal part of the original
bladder. The tegument and the multiplied cells produce a wart-like protruberance on
the bladder surface. At the site where the tegument passes into the scolex bud, it
attains a thickness of up to 5.6 pum. A thickening both of muscles and cells can be seen
under the mildly folded tegument (Plate V, Fig. 4). Cellular nuclei measure 3.3 X 3.8 pm.
The basal part of the scolex anlage is entered by fibrils from the surrounding bladder
wall. Larger cells in the centre of the scolex anlage proceed in parallel direction to the
transverse axis of the anlage. The tegument of the scolex anlage is differentiated from
the remaining tegument by a darker colour using Mallory’s staining method. The for-
mation of the scolex anlage is similar to that observed with other larvae of the genus
Taenva.

In the second larva, the invaginating tegument forms an invaginated canal in the
scolex anlage. The opening of the canal makes a wart-like protruberance on the surface
of the primary bladder. The tegument of the canal is 5—6 pm thick. It is folded at the
site where it opens onto the surface. There, its thickness is 6.5 —7 pm (Plate VI, Fig. 1).
Scanning electron microscopy of a similar scolex anlage at the caudal end of the primary
bladder reveals its microthrix structure. Microtriches on the surface of the wart-like
protruberance of the wall, apparently belonging to the modified bladder, are aligned
in rows formed by the circularly folded tegument. The points of microtriches are thicker
and shorter than those on the bladder (Plate VI, Fig. 3). At the opening of the canal
invaginating into the scolex anlage, microtriches are slender, their point is thorn-like
and long (Plate VI, Fig. 2), but they are shorter inside the invaginated canal. Adhering
to them are host cells and a secretion (Plate VI, Fig. 4)

HISTOCHEMISTRY OF THE CYSTICERCUS OF 7. CRASSICEPS

The microthrix border, both of the scolex and the bladder, contains mucopolysaccha-
rides. Microtriches give a positive reaction for tyrosine and tryptophane, a weakly
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positive reaction for SH groups of proteins and hydrophilic lipids. Microtriches on the
thin tegument of younger larvae give a less positive reaction for SH groups and lipids.
The outer layer of the spiral canal of a typical cysticercus of 7. crassiceps contains
neutral mucopolysaccharides, proteins with SS groups and tyrosine (Plate II, Fig. 2).
The inner layer contains acid mucosubstances and tyrosine; it reacts feebly to SH
groups of proteins. The tegument of the rostellar area and the suckers gives a weaker
reaction for proteins, a stronger reaction for mucopolysaccharides (PAS AB). The
thinner tegument on the surface of the larva reacts less strongly for tyrosine and
tryptophane (see Plate I1I, Fig. 1) than the tegument of the spiral canal, but more
strongly for SS groups of proteins. Phospholipids are present in the inner layer of the
tegument of the spiral canal, in the suckers, the connective tissue of the receptaculum,
and in calcareous corpuscles. Subtegumental cells of the spiral canal are positive for
tyrosine, tryptophane and SH groups of proteins. Suckers give a positive reaction for
glycogen, tyrosine, tryptophane and phospholipids, a weaker positive reaction for SH
groups of proteins, a negative reaction for SS groups of proteins. Evaginated cysticerei,
in which the tegument of the.spiral canal comes to lie on the surface of the larval body,
give a highly positive reaction for proteins with SS groups, tyrosine, tryptophane,
and for mucopolysaccharides in the vicinity of the suckers. These reactions are weaker
in the thin tegument on the surface of a young larva with a big bladdder.

Proteins of the bladder tegument contain tyrosine, tryptophane and SH groups of
proteins (Plate 111, Fig. 1). The tegument of the big bladder of a young larva (Plate V,
Fig. 1), gives a less positive reaction for tyrosine, and a faint reaction for SH groups of
proteins; it contains phospholipids and reacts faintly for mucopolysaccharides. Fibrillar
substances in the bladder are thickened.

Using the reaction for tyrosine in the thick-walled reduced bladder of a mature
cysticercus, we distinguished two types of canalsin the excretory system: faintly staining,
large canals with a thin wall, and highly positive slit-like canals with a thickened wall
reacting positively for acid mucosubstances at the site where the canals passed into the
tegument. They also stained heavily in a reaction for SS groups of proteins (Plate IV,
Fig. 2.). Thin-walled, large, lacunary canals in the inner parenchymal layer of older
larvae with an outgrown scolex possess PAS positive granules, faintly AB positive
fibres’and phospholipids (Plate IV, Fig. 4).

The tegument of the scolex anlage gives a faintly positive reaction for acid mucopo-
lysaccharides; it is highly positive in the PAS reaction and in that for tyrosine and tryp-
tophane. It stains heavily in Mallory’s reaction. Cells of the scolex anlage are PAS-po-
sitive, and give a positive reaction for glycogen and tyrosine.

DISCUSSION ;

The life cycle of T'aenia crassiceps (Zeder, 1800) is similar to that of other members
of the family Taeniidae in that it requires two hosts. The larva, a monoscolex-type of
bladder worm, develops in rodents. The definitive host of the cestode is mainly the fox,
but it might utilize also other predatory species. The larva of T'. crassiceps differs from
the remaining members of the family in that the aging larva has the ability to reproduce
by asexual budding (Bott 1898), or by a proliferation of the bladder (Freeman 19Q2).
Newly budded cysticerci separate from the mother cyst and grow to a stage at which
they are capable of further asexual reproduction. In the case of a long-term 11_1fect}on
of the intermediate host, it is possible to find in it several generations of cysticerci of
a different age and at different stages of their development. _

However, all developmental stages of the cysticercus can seldom be found in one
intermediate host (Baer and Scheidegger 1946, Freeman 1962). Our material
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contained typical, mature, cysticerci as well as young and aging forms. A similar observ-
ation has been made by Slais (1970). However, the budding of a new bladder, or the
origin of a new scolex anlage, has been observed in a few individuals only. The develop-
ment of 7. crassiceps starts with the formation of a primary bladder with an invaginated
scolex anlage as described by Mount (1970). A similar anlage can be seen on bladders
originating from an asexual reproduction on the mother bladder of the original larva as
observed also by Bott (1898, Bondareva (1968) and Slais (1973).

Schiller (1973) drew attention to the fact that the various germinative loci in the
bladder wall of the same cysticercus were not always genetically homogeneous, and
that cysticerci developing from these genetically different zones were genetically hetero-
geneous giving rise to further mutations accounting for a considerable morphological
variability in 7. erassiceps (Bartels 1902, Bullock and Curtis 1926, Freeman 1962,
Baron 1968, Bondareva 1968, Chernin 1974, Chan and Freeman 1976, Belton
1977, and others). E. g., Schiller (1973) and Myib (1967) found cestodes with 2, 3,
4 and more suckers.

A comparison of a larval 7'. crassiceps and a larval Multiceps endothoracicus (Hu-
linsk4 1975, Hulinsk4d and Slais 1977) migh disclose superficial similarities only.
Scoleces of the Multiceps larva differentiate simultaneously and protruberate on the
surface of the original bladder. In the larval 7'. crassiceps, reproduction is asexual and
occurs by a subsequent budding of new bladders, whereby daughter bladders separate
from the mother cysticercus. This accounts for the presence of several generations of
larval 7'. crassiceps of a different age and at different developmental stages in the same
intermediate host. By contrast, larvae of M. endothoracicus recovered from the same
intermediate host are all of an identical age and at an identical stage of development.
The scoleces separate from the primary bladder at the time of its regression.

As with other cysticerci, we observed host cells in the lumen of the spiral canal, and
even on microtriches of the bladder and the scolex anlage. Bilques and Freeman
(1969) maintained that microtriches absorbed nutrients, and played a certain role in the
spatial orientation of the parasite. Detailed studies have been made on the differen-
tiation of the rostellum of a larval 7. crassiceps. Glaser (1909) described the formation
of hooks, Bilques and Freeman (1969) gave a comprehensive account of the histo-
genesis of the rostellum and hooks. Mount (1970) added new data obtained in his study
on the fine structure of the scolex of a larval 7T'. crassiceps.

Microtriches of the bladder contain acid mucosubstances and give a weakly positive
reaction for tyrosine and tryptophane. Reactions for proteins of the bladder tegument
are conform to those found by Zdarska (1973) in C. bovis, except that the tegument of
the bladder of young, growing, forms responds with a weakly positive reaction to these
tests. Different types of microtriches on the modified bladder wall in the area of the scolex
anlage were revealed with the scanning electron microscope. Baron (1968) observed
different microtriches on the scolex and the bladder of C. longicollis (= crassiceps).

The excretory system of cysticerci is very complicated. We distinguished two types
of canals in the light microscope: wide, spirally coiled canals below the tegument similar
to those described by Zd4arsk4 (1975) for C. bovis. We observed the transition of these
‘canals into a slit-like canal which opened onto the surface of the tegument. Large canals
forming lagoons in the inner layer of the bladder parenchyma, were found in aging
cysticerci. As did Zdarsk4 (1975) in her study on C. bovis, we confirmed the presence
of tyrosine and tryptophane in wide canals; in addition, we obtained evidence of the
presence of SS groups of proteins. The canal passing into the tegument contained also
acid mucosubstances. A differentiation of the excretory system could not be seen either
in a young and growing bladder or in a new bladder produced by budding..
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F'MCTOJOTrMA U THCTOXHMMUA IINCTHILEPKA TAENITA

CRASSICEPS (ZEDE R, 1800)
fl. NMMpoxonny n JI. 'yanuexa

Peaiome. Mopdosiornueckyio cTpykTypy letunepka T, crassiceps nayua/tn HpH NOMOIL FHCTO-
XMUMHUYCCKHX M I'HCTOJIOIHYCCKUX METOI0B. B HEKOTOPLIX CyUanX B TOM sKC CAMOM NPOMEKYTOU-

"HOM XO3siMHEe HalIeHb

JUYHHOYHLIE cTAAHMH pasdHOro BO3pacTd, BOZHHKIHIC M3 MATCPHHCKMX
y

IMCTHIEPKOB nyTeM 0ecnosioro pasMHOKeHNs. Paznnitl B rueTolorniec Kol ¢TpyKType 9THX
JUUMHOMHBLIX CTA/IMH OlMcaHLl B HacTonuiei paGore.
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J. Prokopi¢. D. Hulinska, Histology and histochemistry ... Plate T

Fig. 1. Scanning electron micrograph of the caudal end of a mother bladder showing a wart-like
protruberance of the modified bladder wall on the surface of the scolex anlage. The ring-like folded
tegument of the wall passes through a short transitory zone into the invaginated canal (x 7560,
KV 15).

Fig. 2. Scanning electron micrograph of the transitory zone which passes into the invaginated canal.
Densely arranged microtriches are seen on tegumental folds (x 1200, KV 20). -
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Fig. 1. Tangential section through part of the scolex of a typical larval 7. crassiceps with an elongate
spiral canal and a caudally compressed bladder (TK, x 57).

Fig. 2. The thick tegument of the spiral canal bearing short microtriches, and the thick layer of
subtegumental cells (Morel Sisley, x 360). .

Fig. 3. An aging larva with a scolex partly outgrown into the lumen of the basal part of the spiral
canal, and with suckers below the rostellum. Sections through remaining hooks and granules seen
in the tegument (trichrome, x 200). .

Fig. 4. Evaginated scolex of a larval T. crassiceps with a thickened tegument on the body surface.
The sac-shaped rostellum is surrounded by connective tissue- and muscle fibers (PAA AF, x 96).
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Fig. 1. Tangential section through the folded bladder tegument at the site of its transition into the
scolex portion of the larva. Both the muscle layer and subtegumental cells are thickened (DDD-
reaction, X 600).

Fig. 2. Tangential section through the caudal end of a bladder containing large excretory canals
in the thickened parenchyma (TK, X 300). ‘ _
Fig. 3. A granular substance in the bladder cavity staining similar to parenchymal cells in their
reaction for tyrosine (Morel-Sisley, x 600).

Fig. 4. Transverse section through large, lacunary, excretory, canals in the inner layer of the paren-
chyma. The lumen of the canals contains fibrillar processes. Between the individual canals are flame
cells and fibrils (trichrome, x 700)

EXPLANATION .

A-scolex, B-bladder, C-tegument, D-suckers, E-rostellum, F-granules, H-hooks. I-transitory zone,
J-invaginated canal, K-spiral canal, L-muscles, M-microtriches, N -subtegumental cells, O-large
excretory canal, P-slit-like canal, Qu-spirally coiled canal, R-daughter bladder, 8-scolex anlage, T-host
cell, U-receptaculum, V-germ cell, Y-zone of growth.
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Fig. 1. Tangential section through a slit-like canal running in perpendicular direction to the tegument
into the subtegumental muscle layer. Closeby are sections through spirally coiled large canals (Gold-
ner, X 340).

Fig. 2. The site of transition of the wall of a slit-like canal into the tegument stained similarly to the
tegument in the reaction for proteins with SS groups (PAA AF, x 500).

Fig. 3. The tegument of the caudal end of the bladder is folded. On it are microtriches with host cells
adhering to them (TK, X 650).

Fig. 4. A fold formed by the bladder wall on the caudal end of the bladder. The thickness of the tegu-
ment and the staining of the fold are identical to those of the excretory canal passing into the fold
(AB + PAS, x500).
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Fig. 1. A large, thin-walled bladder of a young larva of 7'. crassiceps. Coarse folds are artifacts due
to fixation. In the area of the small seolex, connective tissue fibrils of the receptaculum enter the
bladder cavity (TK, x57).

Fig. 2. The subtegument of the thin wall of a young bladder contains occasional nuclei situated at
some distance from one another (Goldner, x 80).

Fig. 3. Tangential section through daughter bladders, of which one is communicating with the wall
of a large mother bladder with a thin tegument, and with solitary nuclei of basophilic cells. The
tegument of the small bladder is thick, folded, the subtegument contains numerous cells (Goldner,
% 200).

Fig. 4. Tangential section through a cellular scolex anlage protruding above the bladder surface.
Thickened cells and muscles are seen below the thickened tegument. The centre of the anlage is
filled with large, spherical cells (HE, x 600).
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Fig. 1. Scoiex anlage with an invaginated canal. Below the thick tegument is a layer of subtegumental
cells and musecles. Large microtriches and host cells on the tegument of the modified bladder oceur
at the site where the tegument passes into the invaginated canal (trichrome, x 900).

Fig. 2. Scanning electron micrograph of microtriches covering the modified bladder on the surface
of the differentiating scolex anlage. Circular tegumental folds bear microtriches organized in regular
rows (KV 20, x4 600).

Fig. 3. Scanning electron micrograph of long, sharp, microthrix points in the transitory zone con-
necting the scolex anlage with the invaginating canal (KV 25, x 5200).

Fig. 4. Microtriches on the tegument of the invaginated canal. Their point is short, stout, partly
covered with a secretion (KV 20, x 3 890).



