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Abstraet. The histological stracture of the bladder wall of Cysticorens eollulnsae (From the musenlature
of the swine, the brain of man on racemons hrain evsts), of C. bovis and Coenurus evrebralis was studied
on histologieal sections and on preparations of the whole hladder alter Jasvoin. 1o € eollulosae we
proved small groups of special muscles placed close beneath the enticle responsihile for the wart-like
surface of the bladder wall, typical for this species. bn C. bovis and Coennrns eerebralis, the protrube-
runces of the entire surface of the wall are caused by the contraction of the subcuticular muscle layer.
On the surface of the cuticle of various species the dimensions of the protruberances and of the hair-
like processes vary. The warl-like formations and the pratenberances on the sarface of the bladder
witll of the eysticercus are only functional, caused by the eontraction of the musele fibers, The histo-
logical picture of the bladder was deseribed during its proliferation amnd geowth, in aging and dyst-
rophy, and during autelysis,

In studies on the morphology of the eysticercus, the parenchymatous part of
the larval body has reccived considerable attention becanse of the fact that the
scolex of the cestode is developing in it The bladder is anly a transitory embryonic
organ ensuring conditions for the life of the larva in the intermediate host. The
microscopical structure of the bladder wall is relatively simple consisting of a thin
surface cuticle, an irregular subeuticular cell layer and the parenchyma with its
system of ducts, The bladder wall functions principally for sccuring the metabolic
contact between the larva and the tissues of its intermediate host; hence its great
importunce. The bladder is also one of the parts of the cysticercus capuable of
changing its form, growing and adapting itsell to changed living conditions (SLA1s
1963). Findings of the remains of the bladder wall are often the only proof of
a eysticercosis. A profound knowledge on the microscopical structure of the bladder
and, especially of the differences in the various eysticercus species, seems of great
diagnostie importance. The wall of a hydatid cyst can be casily recognized by the
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presence of the hyaloidine membrane on its surflace, which is one of its characteristie
features. The objeet of this work was to analyse histologically the bladder walls of
Cysticercus celluivsoe. €. bovis and Coenurus cerebralis.

MATERIALS AND METHODS

The microzcopical structure of the hladder wall of C. ecliviosar was studied during all stages of the
cysticerens from the voung lorvae 1o developed, eventnally dead and necrotic larvae. The material
of €. cellvlnzae was ohigined fron w brain evsticercosic of man (Stas 1965) and a muscle eysticerensis
of swine (Stas 1906), of € horis Trom i musele eyeticercosis of eattle from the Prague abbatoir.
The biadder of GCoennrus cerchralis vwas studied on preparations from the collections of the Depart-
ment ol Parasitology, Faculty oF Natural Sciences. Prague, from the eollections of the VIGIS, Vos-
cow and from waterial, kindly presented to the writer by prof. Shults of Alma-Ata. The material was
fixed in 107, formaol. in SenArreR’s fluid, or kept in formol or aleohol. For staining of the histological
gections, stundard or specialized methods were used. Histochemiesl reactions to polysaccharids and
proteins were carried ont. “In toto” preparations were made of pieces of the bladder wall and stained
either with ferric hematoxylin alter WEIGERT or by using the method of Jasvorn: the prepurations
were also ohserved under the phase contrast microscope,

I. The histological structure of the bladder wall of the cysticercus

The structure of the bladder wall of the cysticercus varies according to whether the
bladder is smoothed out or extended, collapsed or completely shrivelled. Also the
age of the eysticercus afieets greatly the histological structure of its wall in the
same way as the necrobiosis and the following autolysis affects the histological
structure of the bladder wall during the gradual dying of the parasite. The
appearance of the wall may also be influenced substantially by inconvenient osmotie
conditions during the fixation especially in instances when the eysticerci had been
aflected by the defence mechanisms of the host or, when the specimens were dead.
However, the cuticle, the subeuticular laver and the parenchvmatous part of the
bladder wall are always recognizable (PL 1, Fig. 1).

The cuticle, 2 narrow homogenous zone, generally 0.5 1 thick, is sometimes
just within the imits of visibility under the mieroscope. When thicker {oceasionally
exceeding even 1 w), this zone becomes strikingly light-reflecting and sharply
outlined; its lower margin reacts more notiecably to silver impregnation. Histo-
chemieally, the cuticle reacts as a mucopolysaccharid. On its surface it carries
delieate hair-like processes of 1—0 2 in height depending on the ('}:sl,im-.rt!us species,
The laver of these processes is a structure of the type of an absorptive striated
border. The enticle can become ecasily damaged and when absent on the bladder,
this should be considered a sign of a starting autolysis, Sometimes the cuticle in
i dysteophie bladder wall is swollen and column-like divided which makes the
hair-like processes look longer.

The layer beneath the entiele is granular in appearence. By using impregnation
methods it is possible to di-tinguish delicate fibrillae and musele fibers, inserted
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into the caticle at several places. The layer of subenticular cells is also changing,
sonielimes it consists of several layers, sometimes it is disconnected. Mostly, only
the nuclei are stainable while it is most diffienlt to 2tain the eell plasma. The line
small filers projeet from the euticls downwards through the cells and. beneath
their laver, there are usually thicker musele fibers responsible for the contraction
of the bladder. The thickness of the subcuticular laver in a not extended bladder is
about 15 u.

The thickest laver of the hadder wall i= its parenchymatous part. This varies
greatlv in accordanee with the state of the bladder and the age of the cysticerens,
the mean valoes ranging from 2530 1. Thi< part i= not bordered off from the bladder
cavity, The internal surface of the wall consistz ol a thin network of fibers with
clongated cells in the mididle of the fibers. Often, the parenchymatous part of the
bladder wall looks like a laver of connective tissne in which the section of two
types of duets can be distinguished (PL L Fig. 1, PL 1L Fig. 1). Close to the internal
surface of the wall there are two narrow ducts with walls of good staining properties
especially by the method after GoLpner (red). According to their dilution their
diameter is 25 —0 g, the thickness of their wall surmounts 1 . On tangential
sections a reinforcement with annular supports at intervals of less than 1 ¢ can be
seen in the wall, On the peripheral part of the wall a border staining as eollagen
can be distinguished especially in older cysticerci. Sometimes the ducts seem to be
accompanied by fibers, From the thin duets delicate tabes (0.5 p) shoot sideways
and branch round them.

The second type of bigger duets have a lumen of about 15 2 and above, The wall
appears only as a sharp outline and becomes almost invisible in ducts with a wider
lumen. On the sections the duets are oval, frequently of an irregular to lacunary
shape. Mostly they are placed closer to the surfuce of the bladder wall hetween
a layer of thin ducts and a layer of subeuticular cells, It seems quite evident that
the parenchymatous part of the wall conlains two systems of excretory duets.
On the sections of bladders with a dilated system of duets (Pl I, Fig. 1). the
parenchymatons part of the wall has the appearence of a spongy system with a fine
branching of the principal ducts interwoven with e¢oarser and more delicate fibers
of connective tissue, giving strength to the wall. The lumen of the duets of both
systems depends on the dilation of the wall.

A clearer picture of these two duct systems i= obtained from the so-called *“in
toto™ preparations, made of the whoele bladder wall after JAsvoin, They show the
branching of both systems which often has the character of lacunas of 30 . and
above in diameter at the erossing points of the branches of the upper system. Tt is
also possible o observe that some of the branches of the lower network of thin
ducts communicate directly with the upper network. Sometimes, espeeially in
vounger cysticerci, the two types of prineipal duets are not distinguishable and
only one network of narrow ducts (mean strength 6—7 1) is visible. The main part
of the parenchymatous wall is evidently formed by the branches of the upper
lacunary network but the gradual transition inte the finest slits cannot be traced



for the thinness of their wall. Proof of their congruence is given by their dilation
and by the fact that they are filled with the same cloddy pigment at the onset of
dystrophy of the cysticercus.

We also confirmed on “in toto™ preparations the dispersed distribution of calea-
reons corpuscles in the bladder wall, which are becoming more numerous near the
opening of the invaginated part of the cysticercus, but their density is so negligeable
that it is quite exceptional to find them on histological sections. The cells in the
parenchymatous part of the wall are very lovse and have a spherical nucleus. The
cytoplasma is indistinct and not even stainable in the method after Jasvorn, the
flame cells, however, stain remarkably well by this method.

2. The microscopical anatomy of the bladder wall of C. cellulosae

The most characteristic feature of the bladder wall is the wart-like surface of the cuticle which
Vircnow (1860) compared ta a tiled pavement. In his opinion this ruggedness cannot be clucidated
by the presence of cell nuclei heneath the surface of the wall. Lrucrart (1879—1886) had a clear
conceplion of these wart-like protruberances on the membrane of the cysticercus. Basing an the
first deseription hy Svianpu o from 1801, he considered them correctly characteristic for C. cellulosae
beeanse of their form and size. Agreeing with the necurrence of these features in C. bovis he pointed
to the fact that in the latter species they are Jess frequent and less high. Zenker (1882) also used
these protrnberances as proof of the bladder wall of a cysticercus without considering them specific
for C. cellulosae. Sinee then, in pathology, the findings of these protruberances were considered
a significant. diagnostic proof for the presence of a cysticercus. According to TRELLES et al. (1952)
their remarkable height and slim form is typical for the racemous cyst of the brain cysiicercns. We
found that the wart-like surface of the ruticle on the hladder wall of the cysticerens depends on its
funciional state and is due to the presence of special groups of muscle ihers. In €. collulosae their
arrangement and occurrence is o typical that, in contraction, they cause the wart-like surface,
always considered a typical feature of C. cellulosae.

In all specimens of C. cellulosae 1n a muscle eysticercosis, in a brain eysticercosis
of man and also in its racemons form (Plate 1), the surface of the bladder wall can
be either wart-like or smooth. On serial studies of the whole parasite we often
observed that one part of the bladder was smooth, another wart-like and some parts
were just between a wart-like and a smooth uppearance. The height of the wart-
like protruberances varied from 15 22 p, their width at the basis wus 27 1o 38 g,
the index of height, to width was 0.60. In some places with especially marked
protruberances, their width was 15 1o 27w with an index of 0.90. The height of the
hair-like border ranged from less than | u to 2.5 p in C, cellulosae. The subcuticular
cell Tayer of the formed protruberances is straight and the wart-like protruberances
are formed only by the granular component of the subeuticular layer with its
reticular branches and short musele fibers, which are erossed in almost stellar
fashion. In the extended wall these muscle groups are extended and look like very
elongated lunate formations with a zlightly raised middle, disturbing thus the
regular coherence of the subeunticular cells. The length of these extended muscles
was mostly about 60 u (in average [or the whole group). On preparations of the
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complete bladder wall (PL 1V, Fig. 2) the picture of the subeuticular cell layer of
a cuticle with a wart-like surface apprars as a laver of evenly distributed nuclei.
In the extended wall the nuelei seem to be pressed into stripes forming a network
ol empty, almost circular areas (00 w in diameter) (PL 1V, Fig. 3). Another evidence
of the lunctional changes of the bladder wall is given by the changing numbers
of subcuticular cells. On 0.06 mm of length of a wall with a wart-like surface there
are eleven eells while, on the same length of wall with an extended surface there
arc only 60— 7 cells. The finding of the extended subeuticular museles groups is
characteristic for C. eellulosae (P, V1, Fig. 2) and we observed it in all eysticercoses
even if it was not possible to deteet the wart-like surface of the cuticle of the
parasite’s bladder. The wart-like appearance of the surface has nothing in common
with the coarser tolds of the bladder wall becanse these folds disturh completely
the regular features of the wart-like protruberances. The staining character of the
subcuticular fibers is very often the same as of the musele fibers although sometimes,
it is difficult to distinguish only by staining the connective tissue from the muscle
tissue in the bladder wall. This seems Lo depend on the little progressed differentia-
tion of the muscle fibers in the bladder wall of the eysticercus. It is remarkable
that in larvae with a beginning autolysis these subeuticular muscle fibres become
very swollen and are stainable a¢ the musculature,

The picture of these subeuticular museles is most characteristic in such iustances
where the museles have become loose but the bladder wall is not yet extended.
At that stage, when there are still signs of a protruberated surface of the eaticle or,
when the surface is straight, the diameter of the individual musele groups
corresponds with the diameter of the basis of these protruberances or may be even
slightly bigger (40 to 50 1), but the fibers recede garland-like in arches (P10 II1,
Fig. 1) from their euticular insertions,

This picture of the fibers is most remarkable in bladders which have just started
to grow. Relatively thick-walled folds originate on the bladder and in them especially
the subcuticular cells start to reproduee, forming a proliferation zone of up to 15 @
in height, in which the basophilic plasma of the eclls is very distinet. Many cells
are multinucleated and their division occurs by amitesiz, but we also ohserved
a fragmentation of the nuclei. These cells resemble the proliferating subcuticular
zonc of growth in the head part of the parasite described in a previous paper (Stars
1966a). In places of the just starting growth of the wall its height decreases and
the cell layer splits into groups of 4—06 cells under the muscle insertion; the distance
between them is 10-—50 . In places of the strongest growth there are 50 cells on
0.06 mm of the wall length. which is less than in the extended wall. The same
relations were also found in the bladder wall which started to grow at one end
of the parenchymatous larva. AL the margin of the growth folds of the bladder
which encloses the seolex (Stars 1966b) the growth is most pronounced. The wall
is very attenuated, its structure becomes indistinct, the distance between the
small groups is now 35—45 4, at the very margin 70 80 .

The aging of the bladder wall of C. cellulosae was studied on developed brain



forms. The wall is generally very thick, changing from 50-—180 u. according to the
location. The parenchymatous part has a typical hyaline appearence. The sub-
euticular muscle groups are very flattened but their lunar shape cau be distingnished
because these places are nol impregnable with silver in the method after Govona,
Silver impregnation aflter this method, however, is most ¢ffective when the reticular
skeleton of the aging wall has started to inerease. At that period even necrotic
bladder walls ean be determined. The onset of the neerotic and autolytic changes
disturh often the structure of the wall, the contraction of the cuticle hecomes more
excessive, the starting autelysis causes the fusing into balls of the subeuticular
muscles and also desintegrating changes in the duects.

3. The comparison of the microscopical anatomy of the bladder wall of
C. cellulosae with C. bovis and Coenurus cerebralis

The bladders of C. bovis, fixed with the surronnding tizsue, were alw ays smooth
without any protruberances on their surface regardless to whether living or dead
specimens were used. In living bladders fixed after removing them fromn the tissue,
various grades of the protruberated surface of the wall are retained, which is well
visible on living cvsticerei, The shagreenous appearance of the surface is most
characteristic and does not change in the stases of the bladder, which can be observed
on it in the form of pcristahic waves. On the sections, the protruberances (P1. 11,
Ilig. 1) appear like a coarser formation of the enticle and of subcuticular cell layers.
The cize of the protruberances is more irregular than in the wart-like formations of
C. cellulosae. In C. bovis these are not protruberances of the cuticle and the fibrous
layer beneath it, but formations direetly from the surface of the bladder wall. The
subcuticlar cclls are packed in several layers in these folds forming its hasis, but
on the margin of the folds the cells lie in a single, often incomplete laver. In agree-
ment with this finding the layer of subeuticular cells beneath the smooth wall of the
bladder appears as an arca with evenly distributed nuclei (PL TV, Fig. 6), as observed
ou a preparation ol the whole bladder. In a protruberated wall surface the nuelei
of these cells on the protruberances can he focussed in several levelz (PL IV, Fig. 4,5);
on their margin we often noticed light stripes of contrasting fibers in which there
were practically no sybeuticular cells. This is in agreement with our lindings on the
scctions, where the insertions of the muscle fibers in the cuticle appear as stripes
of various length with the fibers um.wl]y llrnjm:[ing lhruug,l the cell la_vl'l‘ and
continuing under it. The protruberances on the bladder wall surface of C. bovis
originate from the contraction of the network of musele fibers of the whole wall
causing an arching of the bladder surface in places where theve are no main muscle
fibers. The dimensions of these protruberances are less regular (especially after
fixation) sometimes varying in height (23—24 1), with =everal peaks and dilferent
bases (from 50—70 p) but alwavs substantially bigger than in C. cellulosae. The
relation hetween their relative height and width (0.10) indicates rather flat forma-
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tions, The size of the haie-like processes of the cutiele is larger than in C. rellulosae
ranging from 3 061,

In Coenurus cerebralis we observed the protruberated surtaee o the bladder
wall only in parasites fixed after their removal from the hrain (PLTL Fig. 2). Ta the
attacked organ the wall of the cocnurns is always smooth,. mostly extremely
distended which is connected with the morphology and the size of this parasite.
The protruberances resemble those of €. boris but are smaller in size. Their width
at their basis is 28 40 u. their height 1522y These dimensions resembie the
wart-like formations of C. cellulosue but the index of relation ol height and width
(0.46) shows that the protruberances of the bludder wall surface rescmble C. bovis.

There is one more difference in the bladder wall of Coenwrus cerebralis, especially
promivent in a bladder with a starting antolysis. Very often the surfuce layers are
separated from the main parenchyvmatous part of the wall by large artifactitious
slits caused by a well developed upper system ol the wide ducis which lies close
nnder the subcuticular layer (PL I Figo 2). The ducts attain a width of 40 y;
the lacunas in the places where the ducts eross cach other measure up o 120
in diameter while the lumina of the thin docts in the lower network are the same
az in the other cysticerei. For these wnnsual dimensions of the upper network
these duets are still visible in a very distended bladder wall: under inconvenient
osmotic conditions they readily increase in size, disturbiog the congruence of the
wall and separating the relatively integral parenchymatous part of the wall, Some-
times, it is possible o find an execssive extention of the duets of the upper network
in (. eellulosae and (. bovis: their localisation s responsible for the destruction
of the parenchymatous part of the swall but does not lead to its separation from the
euticle and from the subcuticular laver as in Coenurus cerebralis,

The beight of the haiv-like processces on the surface of the cuticle of Coennrus
cerehralis i~ approximately 1 a. bt wever extending 2 o, Caleareons corpuscles
m the parenchiyvma ol it wall were found only in the area into which the eva-

girated sceolex opens,

ANALYSIS OF THE FINDINGS

Levekagr (1879—1886) drew attention to the imited development of the muscle
network under the cuticle of the bladdee in relation to the development of the
seolex part in . cellulosae. Tn hic apinion the most interesiing feature is the fine
branching of the muscle fibers which interoix with the basal tibrillous layer beneath
the cuticle. merging with it at the same time, Levckart’s opinion that the relation
and connection of the branching of the musele network with the cuticle may
explain the wart-like surface of the centicle of this eysticercus, has now been
confirmed by our findings of special musele fibers in this zone. The clucidation of
this question in the other investigated eysticerei is blocked by the difficelty in
staining the {ine muscle fibers which, therefore, cannot be differentiated from the
branching of fibrils of a reticular nature. This staining lability of the muscle fibers



has also been found in the characteristic subcuticular museles of . cellulosae.
For this reason TrELLES et al. (1952) used even ammoniacal silver impregnation
after HorTECA to demonstrate the expressive contracted groups in the racemous
formi ol the brain cysticercus, considering them the terminal branching of the
fibrils and duets. These authors, however, failed to recognize the relation of these
museles o the wart-like surface of the cuticle although they noticed these not too
distinet protruberances in the relatively smooth wall of the C. cellulosae,

Compared with the exact observations of Lrvckanrr, none of the more recent
papers contributed essentially to the knowledge on the histological structure of the
bladder wall of cysticerei developing in the tissues and organs. Horz et PErzenruRe
(1957) studied mainly the cutiele of the bladder wall of C. bovis and considered
the fibrillous structure beneath the cutiele the branching ol the subcuticular cells.
In their opinion this branching projects into the caticle and continues as hair-like
processes on its surface. The view of Yorne (1908) that these eells participate in the
structure of the body wall ouly by ecllular processes projecting into the cuticle,
scems more exact. The real nature of the protruberated surface of the cuticle can
only be disclosed by clectron microscopy. Although Larsn et al. (1965) demonstrated
the clectron optic picture of the protruberated surface of the cuticle of Coenurus
serialis the problem still remains unclear because there was no deseription to it.
SwoiQue (1963) recognized under the cleetron ieroscope three lavers in the
cysticercus’ euticle; in his opinion the top-and midlayer participate in the structure
of the protruberated surface and the cuticle consists of the complete surface layer
of the wall above the subeuticular cells. Histologically this coneeption is not correct
because the layer, determined as bottom layers by Sinnigug, are subcaticular
layers. In a histological study of C. cellulosae and C. bovis by Voce (1963) this
writer sees the difference in the bladder of €. cellulosae and C. bovis only in the
length and form of the hair-like PrOCesses. Voce, however, did not evaluate with
finality the greater length of the bladder of C. bovis becanse of the impossibility Lo
determine this feature in dependence on the age of the cysticercus and on the
reaction of the surrounding tissue from the scanty material at her disposal.

Uncertain is also the character of the subcaticular laver. Locacnev (1958)
determined the basal cells of the parenchvma of C. cellulosae as basophilic
amcboeytes and assumed the cell layer bencath the cuticle to derive from them.
He drew attention to the close relation of the subeuticular cells to the muscle
fibers and to the processes forming their eytoplasma, characterizing them as
process-like desmoblasts. The fact that in the tissue of the cysticercus very similar
cells produce even connecting fibers explains also the indistinct diflerentiation
between both fiber species. LOGACHEY s conception (1959) about the nonexistence
of a typical subcuticular cell layer in the eysticercus is not correct. During the
aclive growth of the bladder the cells become typically spindle-shaped and form
an cpithelial layer, in which their division becomes clearly visible. The cell division
is amitotic as observed by Locacnev (1962) who found that amitosis is the principal
torm of division of the nuclei of the parenchyma in Fasciola hepatica.

00



-

01

Unsolved remains the question of the two exeretory systems in the parenchyma
of the bladder wall, oceurring only in the cysiicercus. The explanation of this
problem will greatly contribute to the elucidation of the function of the bladder
and of the metabolism of the eysticereus. Our findings are in harmony with the
results of the eareful study by Pintner (1896) on the exerctory system ol C. eellu-
losae and C. bovis. In addition we suecceded to prove canals connecting both systems
of ducts which Prxrver, not having found them could not explain. The vertical
connecting ducts in the upper lacunary network. which Pine~er described as
sometlimes projecting even into the subentienlar layer, were also observed by us
but considered an artifact. Braun (1894 -1900) maintained that he found openings
of similar formations on the surface of the enticle of C. crassieeps. Locacnry (1958)
assumed that the system of ducts in the bladder wall, filled with tissuc fluid,
reinforces the wall mechanieally by its turgor.

Data on Lhe structure of the bladder wall of the cocnurus are very scanty as
mentioned by KunspnUnier (1903) who was principally concerned with the origin
of the secolex. Carcful studies of his drawings made it possible to observe the
conspicuous size of the upper duet system benecath the enticle. Locacnev (1962)
(vund this system of the ducts of Coenurus cerebralis most complicated when viewed
under the lumineseent microscope. The limen of these ducts, however, was every-
where the same. In a later paper (1961) Locacnev, studying the microscopic
anatomy of the bladder wall of Cocnurus cerebralis, deseribed only findings com-
mon also in other cysticerei. In this paper he already mentioned that the lumen
of the ducts is different and that the ducts with the widest lumen pass trough
the parenchymatous part of the wall. This finding is not in agreement with our
observations. From the drawings of Larsu et al. (1965) on experimental work
on Coenurus serialis, it is possible to notice the increase of the parenchyma in the
wall of older cysticerei which we, according to our findings, consider a gencral sign
of aging of the cysticercus. BRuvipT (1949) considered the bigger size of the pro-
truberances on its surface a differentiating feature between C. cellulosae and
Coenurus cerebralis, determining these protruberances as papillac. He al<o assumed
that the hair-like processes originate from a dissociation of the enticle bhecause
of their considerably smaller size than in the larvac of Taenia soliwm. This fact
could be also confirmed by us to a certain extent. Wainwricatr (1957) tried to
differentiate histologically the typical C. cellulosae, the racemous eyst of the brain
eysticercus and the coenurus, He ascertained, however, the changeability of the
“papillary-like folds™ and the hair-like processes in one and the same eyst and
also drew attention to the possible vuriability of these signs in connection with the
age and the tension of the cyst. In his opinion the origin of the racemous cystis
determinable only in such instances, where also scolices arc found. According to
our findings. a histological differentiating diagnosis of the mentioned cysticerei
seems quite possible,



RESULTS

1. Under the cuticle of the bladder of C. cellulosae but above the layer of subcuticular
cells there are musele groups which, when contracted, cause the wart-like surface
of the cuticle; this feature is most characteristic for this species. On histological
sections these muscle groups, even if dilated, are characteristie for the bladder
wall of C. cellulosae from the musculature of the swine, from a cysticercosis
of the brain and from the racemous form of the brain cysticercus.

2. The protruberated surface of the bladder wall of C. bovis and Coenurus cerebralis
is caused by the contraction of the main muscle layer of the wall, which can be
proved on histological sections,

3. The wart-like protruberunces and the protruberated surface of the bladder wall
of the cysticercus are dependant on the contractions of the muscle fibers and
therefore not one of its stable features.

4. The system of duets in the wall of the eysticercus is formed by the upper
lacunary network and the deep network of thinner ducts. In Coenurus cerebralis
the upper network lies close beneath the layer of subeuticular cells and is
remarkably conspicuous.

5. Table of dimensions of diffcrentiating characters in the individual speeies.

ji— - e R - ! — D A ]' e — i ———-— -
: C.collulasae  ~ C.bovis | Coemurus cevebralis |

- — : T . - ..,_I
Base of wart-like formations and pro- '

truberances 2T Hn T 2 Wy !
_llﬁht ol hlﬂ;-lih fnrﬁa-lbm and |

protruberances 15 27, 33 My 15-22¢n
“Beight of the bander of hairlikopee-|

cessves  om the eutiele surface | 1 25u 3 6 I-2p
Groups of mmscle flibers  heneath !

the cuticle - " n |

- C o — e - . - —

6. The hladder wall of the cysticercus shows a remarkable proliferation of the
layer of subcuticular cells during its growth. In aging the parenchymatous part
of the wall increases and changes regressively, The lirst sigos of dystrophy to
autolysis become manilested in the stagnation of the content and in the origine
of deposites in the duct system of the bludder wall.
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EXPLANATIONS TO PLATES

Plate |

Fig. 1. Bladder wall of €. eolinlosae from the muscanlature of the swine, showing the dilated hranching
of the system of ducts and the wart-like surface of the euticle. On the hase of the pratrnberances the
contracted subeaticular musele groups (a), beneath them the layver of subentienlar eells (h) and some
fibers (I) of the main wall museles, In the wall, sections of the duects of the upper- (¢} and the lower
(1) network and counecting duets (h) of hoth systews,

Fig. 2. Bladder wall of €. eellulosae (contracted) fram the musculature of the swine. The stripes of the
shrunken subenticnlar mnsele groups are well visible at the base of the wart-like formations.

Fig. 3. Wall of the racemons cyst of the brain eysticercus with a remarkable wart-like enticle sarfuce,
tuken from a not extended, but folded part of the wall of the cyst. In some parts the hair-like pro-
cesses (¢) of the euticle are visilile,

Hematoxvlin-eosin (375 < ).

Plate 11

Fig. 1. Protrubernted wall sarface of a collapsed bladder or €. bovis. Nucelei of the subcaticular evlls
acenmulate at the hase of the protruberances: beneath them stripes of liliers (f) of the main museula-
ture of the hladder wall. Fspecially remarkable are the hair-like processes (e).

Fig. 2. Protruberated wall surlace of the collapsed bladder of Coenurus cerebralis. Nuclei of subeuticu-
lar cells acenmulated at the base of the protruberances. Hair-like processes (¢) very low on the
surface ol the cuticle. Laconns of the upper duet system greatly extended.

WeErcEnT-van Greson (375 ).

Plate 11

Fig, 1. Part ol the wall from the proliferating fold of the bladder of C. eellulosae from the musculature
of the swine. Most uoticeable are the garlunds of th looscned subcuticular museles under the cuticle
(a) and between them the compresser]l subcuticular cells (b). Between sections of the duets of the
upper (¢) and lower (b) network a dilated, porous system ol brunching ducts. (GoLDNER 700 - ).

Fig. 2. a: part of the wall of a shrivelled bladder of the brain eysticereus; under ils surlace fibers of
subeuticular museles (a) b: surface of two proliferating buds of the racemous form of the brain eysti-
cercus. between them grunalated tissue (g). Fibers of the subentienlar museles (a) are visible. MAL-
oy s phosphowollram hematoxylin (700 ).

Plate 1V

Fig. 1. Preparation of the whole bladder wall of C. cellulosae with the warl-like cuticle surface, ‘The
peaks of the wart-like formations are bronght into locus. WeicErTs ferric hematoxylin.

Fig. 2. Preparation from Fig. | with the laver of subcuticular cells bronght into focus. The cven
distribution of the nuclei at the wart-like cuticle base are visible.

b
Fig. 3. Layver of subeuticular cells from a preparation of the smooth wall of C. cellulosae. Cell nuclei
accumulate on the circumferences of the empty places, corresponding with the dilated subeutienlar
muscles gronps which are uot shown. Jasvoin,

Fig. 4. Preparation of the whole bladder wall of C. boris with a protruberated surface, The peaks of the
protruberances brought into focus. Weicenrt’s ferric hematoxvylin.

Fig. 5. The layer of subenticular cells on a preparation of the complete bladder wall of C. boris with
the protruberated surlace, brought into foens, shows the accummnlation of cells at the base of the pro-
truberanees. JASVOIN,

Fig. 6. The cven distribution of nuclei shown on preparation of the complete bladder wali of C. boris
with a smooth surface in focussing the subcuticular cell layer. WEIGERT'S ferriec hematoxylin.
{ Magnification of all hgures 335 <)
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