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Abstract. Observations have shown that there are four types of gland eclls participating in the for-
mation of the cyst wall of the cercarin of Philophtholinus sp. All these four tyvpes of gland cells rolease
their secrelion to the surfuco of the cercarinl hody to formats tegument while still in the intermedinte
host. The dorsal and suboesophageal gland cells contammng acid mucosuhstances, form the outer
layer of the cercarial togument and. at encystment, the outer layer of the eyst wall. The ventral
gland eells containing proteins with tyrosime und SH groups and hydrophilic lipids form the inner
layer of the tegument covering the entire body surfure vxeept the suckers and the caudal end. The
=eerotion of the dorsocaudal gland cells contiiming neutral mucosubstances, forms the inner layer of
the eyst wall on the eaudal body end. During eneystment, the inner layer of the cyst wall originates
from the inner layer of the togument. Hence, the cyst wall ropresents the separatod tegumont of
the corearia only,

This study of the cystogenic gland cells of the cercaria of Philophthalmus sp. is another
of the series of earlier studies concerned with these gland cells in the cercaria of Echino-
paryphium aconiatum (Zddarska 1968), Plagiorchis laricola (Zddrska 1969), Noto-
colylus attenuatus (Zddarska 1970) and Molinielln anceps (Zdirska 1970b). In com-
parison with these cerearine. the structure of the eyst wall of the cercaria Lhilophthalmus
sp. 18 less complicated, which seems to be related with the location of the adult trematode
m its definitive hosi.

MATERIAL AND METHODS

The cercariae and rediae of Philophthalmus sp. oblaimmed from the snail specics Amphimelania ho-
landre Fer. were given to me by courtesy of Dr, Dencv from Bulgaria, who studied the devolopment
of thess larvae in the definitive host in collaboration with Dr. Vasilev. The speeies of the adult trema-
tode has not been identified by these two authors (Vasilev, Denev 1963). The hepatopancreas
of the snail A, holapdri was fixed in 10% neutral formalin and the series of paraffin sections were
stained with methods used inour earlior works (Zdarskia 1968, 1969, 1970, 1971) for the demanstration
of mucosnbstances, proteins and several lipids.
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RESULTS
I.THE HISTOLOGY AND HISTOCHEMISTRY OF THE GLAND (ELLS

I. The dorsal gland cells (Fig. 1A — a: Plate I, Fig. 1 — a; Plate 1I, Figs. 1, 5 — a)
are situated along the whole dorsal side of the cercarial body. Their shape is irregular
measuring 21 % 21 u in diameter and confaining a nucleus of 65 u in diameter with
fine chromatine, and a nucleo-
lus of 2 u. We detected with
histochemical methods (Ta-
bles 1, 2) in the finely granu-
lated eytoplasm of thege gland
cells acid mucosubstances
only, which were resitant to
hyaluronidase, neuraminidase
and  f-glucuronidase.  The
game reactions were obtained
from the secretion released
by these eellr to the surface
of the cercarial body.

2. The suboesophageal gland
cells (Fig. A — b: Plate I,
Fig. 1 - b; Plate 1. Figs. 1,
n — b) are situated In two
longitudinally arranged rows
below  the ocsophagus, but
mainly radially around the
oral and ventral suckers. They
are ¢lub-shaped and the atte-
nuated endings of the gland
cells  below the oesophagus
are  pointing in ventral di-
rection, while the endings of
those surrounding the sucker.
are pointing towards the outer
Fig. 1. Cercarvia of Phidophthalmus sp. — formation of the I(lul'gill of the suckers. Their
corvearial .h"gaguwnt from the sceretions :.;f Il_m ;_.{Iland cells, 8ize i8 21—24 % 12}1“ the nue-
A — longitndinal seetion through o cerearia with fully devel. o .
oped dorsal. suboesophageal. ventral nnd dorsoendnl glund leus measures 5 {4+ and contains
celle: B — longitudinal section through & cercaria after  fine granules of chromatine,
release of Hf‘r‘l't‘ﬁ(fn of the Rtti)(i(‘fllljlliﬂgl‘al and dorsal gland cells their nucleolus measures 2 1)
to the body surface: ¢ - longitudinal secetion through a eer.
euria aller the release of the secretion of the ventreal and dorso.

caudal gland ecells to the body surface: a -— dor=al gland cells; nular (-_\'t-oplasm inside  the
b — subocsophageal gland eclls: ¢ — ventral gland cells, cells and later also on the sur-

il - dorsocaudal gland cells, face of the cercarial body is

PAS negative, AB positive

and resistant to B-glucuronidase, neuraminidase and hyaluronidase pretreatment. Hence,

these gland cells contain acid mucosubstances (Table 1) differing from those in the
dorsal gland cells only in being PAS negative.

3. The ventral gland cells (Fig. | A, B—c: Plate I, Fig. 1 — c: Plate II, Figs. 1. 2.
3.5 —¢) are located along the entire length of the ventral side of the cercarial body
extending from the pharynx downwards to the posterior end of the body. These cells
are club-shaped, 15 - 22 ylong and 6 -9 y wide. The nucleus (4 u in diameter) contains

in diameter. The finely gra-
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coarser chromatine granules under the nuelear wembrane, and a nucleolus. The eyto-
plasm is coarsely granulated. The granules stain violet with Mallory’s phosphowolfram
haematoxylin, red with Goldner’s and Masson’s trichrome and yellow in van Gieson's
method. Of the histochemical methods (Tablex 1, 2) they are highly positive to tyrosine
and SH groups and stain with luxol blue. The gland cells differ from the foregoing two
types of gland cells in containing proteing and hydrophilie lipids. The seeretion of Uese
cells covering the surface of the cerearial body, gives also the same histochemienl

reactions,

Table 1. Results of histochemical reactions for identitication of mucosubetances
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Tahle 2. Results of histochemical reactions for identification of proteins
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4. The dorsocandal gland cells (Fig. 1 A, B - - d) aresituated in two pairs at the utmost
end of the dorsal side of the cercarial body. They are similar to the dorsal gland eclls
in their irregular shape but are slightly bigger in size (25--30x 18 p). Histochemically,
these gland cells differ from the dorsal gland cells in their only feeble PAS positivity and
in containing occasional AB positive grannles. The inner layer of the tegument on the
caudal end of the cercarial body originating from the secretion of these cells, gives the
same histochemical reactions as this sceretion.

TLTHE EMPTYING OF THE GLAND CELLS AND THE FORMATION
OF THE TEGUMENT OF THE CERCARIA

All four types of gland cells (Fig. 1 A —a, b, ¢, d; Plate I, Fig. | — a, b, ¢: Plate IT,
Figs. 1,5 —a b, ¢, d) develop simultancously in the body cavity of the voung cereariac in
the redia. The first gland cells to start releasing their secretion in cercariae with comple-
tely developed suckers and pharynx are the suboesophageal and dorsal gland cells

122



(Kig. | B; Plate 11, Figs. 1, 5. 6). Their seeretion is pressed through the body wall to
the surface of the body. The seeretion of the dorsal gland cells covers only the dorsal
and candal side of the cercaria avoiding the arca of the oral sucker. The seeretion of the
suboesophageal gland cells covers the ventral and oral sucker and the ventral side of
the anterior portion of the body (Fig. 1B, C). Alter the complete emptyving of these
two types of gland cells, the ventral and dorsocaudal gland eells start to empty theirs.
The secretion of the ventral gland cells spreads over the whole surface of the cercarial
body except the area of the ventral and oral sucker and the candal end (Fig. 1().
The secretion of the dorsocandal gland eells covers only the eaudal portion of the body
under the secretion of the dorsal gland cells. This means that the sceretion of the ventral
gland cells forms a second, i.e. imner. layer on the complete dorsal side and. on the
ventral side, on its anterior portion only. Thus the tegument of the cerearia is not
bilayered throughout. On the ventral side one layer is formed on the oral and the ventral
sucker and on the posterior end of the body. This one- layered tegument eoverimg the
suckers is formed by the seceretion of the suboe wophageal glnntl cells: that covering the
posterior end on the ventral side, by the secretion of the ventral gland eells, In view
of the fact that no other gland cells are present in the cercarial body we assume that
the wall of the ¢yst of this adolescaria originates by the mere separation of the tegument
of the cercaria which has been formed by the seeretion of these four types of gland cells,

DISCUSSION

Contrary Lo the cercariae of Kchinoparyphiwm aconialum. Plagiorchis laricolu. Nolo-
cotylus attenuatus and Molinielln anceps (Zdarska 1968, 1969, 1970, 1971) no proper
cystogenic gland cells, which in the four foregoing species form the thick inner layer
of the eyst wall, are present in the body of the cercaria of Philophthalmus sp. This indi-
cates that the cyst wall of Philophthalmus sp. i= more simple in its strocture. Busa
(1965) stated that the cysts of Ph. hovorkai Busa. 1956 rupture upon touch. Considering
the fact that the adult trematode Philophthalnus sp. is located in the conjunctival =ae
of the goose (Vagilev and Denev 1963) reaching it via the lacrimal duct, the adolescaria
must have emerged from the eyst mechanically in the proximal portion of the digestive
tract already: and this can be accomplished only if the structure of the eyst wall is less
complicated. The eyst wall of this adolescaria originates practically from the separated
tegument of the cercaria, whereby the shape of the eyst is similar to that of an unex-
sheathed cerearia. The photographs of adolescariac of Ph. gralli (Alicata 1962, Plate 111,
Kig. 3) show that the shape of the oral sucker is retained on the eyst in its attenuated and
empty terminal portion and that the cercaria is situated in the posterior portion of the
exsheathed tegument. Tt is also possible to observe that part of the cyst which, before
encystment. had formed the covering of the oral sucker, is thinner: this is in aceord
with our finding that the tegument of this sucker consists of one layer only, while the
remaining part of the body is covered by two layers.

The lavers of the cyst wall of the adolescaria of Philophthalmus sp. are identical with
the outer layers of the cyst wall of . attenuatus. The layer originating from the secretion
of the dorsal gland cells covers in hoth cercaria species the dorsal side of the body,
later. during the origin of the cyst, it forms the outer layer of the convex portion.
A difference. however, has heen observed in the mode in which the ventral gland cells
release their seerction. In the cerearia of Philophthalnus sp., the ventral gland cells empty
completely and their secretion covers the whole surface of the body except the suckers
and the caudal end. In the cerearia of N. altenuatus, these cells release only part of their
content which covers the ventral portion of the hody only. The remaining secretion is
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released during encystment and forms, similar to Philophthalmus sp., the continuous
sceond layer of the eyst wall. While in Philophthalmus sp. this second laver is the
layer covering the cyst cavity, in N. aftenuatus it is the middle layer, because there an
additional layer s formed from the secretion of the proper eystogenic gland cells,

Histochemical reactions of the seeretion of the dorsal gland cells are very similar
in both speeies, reacting positively to acid mucosubstances, Also the ventral gland cells
of both species contain proteins rich in tyrosine and SH groups and also hydrophilic
lipids.

The main differenee between both cerearia speeies is in the absence of the proper
cystogenie gland cells in Lhilophthalmus sp.: this means that the eyst wall of this spe-
cies has one layer less. This difference scems to be related Lo the location of the adult
trematode in the definitive host. While the eyst of N. attenuatus has to pass nndamagedd
throngh the digestive tract on its way to the eacca, the adolescaria of Philophthalmus sp.
whose adults are located in the conjunctival sac is liberated from the eyst already in
the proximal part of the digestive traet, passes through the nasal cavity and reaches
the conjunctival sae through the lacrimal duet. Therefore, this eyst is not attacked
by enzymes as are Lhe eysts of other adolescaria species which mature in the middle or
distal portion of the digestive system of their definitive host. Owr concept that the
structure of the eyst wall of the adolescaria depends on the loeation of the trematode
in the definitive host. has been confirmed in another member of the fanily Philoph-
thalmudne. i.c. in Parorchis acanthus Nicoll. deseribed by Rees (1967). The adult of this
specics. similarly Lo that ol N. aftenuatus, is located in the distal portion of the digestive
tract. The cercaria of this species has proper evstogenie gland cells and also the strueture
of the evst wall ol these adoleseariae is more complicated.
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EXPLANATION OF THE PLATES

Plate |

Fig. 1. Longitudinal (A) and transverse (B) section through the cerearia of Philophthalmus sp. with
developed dorsal (a), subocsophageal (b) and ventral (¢) gland cells. Note the ventral sucker () and
the excretory canal (o) on the longitudinal section.

Fig. 2. Longitudinal section through corcariae after all four types of gland eells have released their
seerelion. Observe the layer originating from the scerotion of the ventral gland cells covering the
whole body exeept the oral (&) and ventral (b) sueker and the candal body end (¢). The layer formed
by the secretion of the dorsal and suboesophageal gland eells i not visiblo, Golidner's triechrome
( x 270)

Plate 11

Fig. 1. Longitudinal section throngh a cerenvin of Philophthalmus sp. with unemptiod gland eells
(A) — dorsal (a), suboesophagen] (b), ventral (¢) and dorsocaudal (d) -~ and through a corenrin with
emptied dorsal nnd suboesophageal gland eelis (B). The lighly stained layor of seeretion of the dorsal
gland cells eovors the dorsal side of the cerearial body exvept the oral sueker (¢) and the enudal hody
end: the feebly stained layer of seerction of the suboesophageal gland colls covers the ventenl side
of the anrerior portion of the ecrearial hody including the oral sucker. foventreal suckor. AB-PAS
{ = 270).

Figs. 2 -4 (from the top to the bottom), Transverse section through corcarine sllustrating various
phases of release of seeretion from the ventral gland ecells which contain a high amount of tyrosine.
Fig. 2 — Completely developed ventral ghadd eells. Fig, 3 -— Part of the scerclion of these cells
released to the surface of the body. Mg, 4—-Completely emptied ventral gland eells; ther seerolion
furms the inner layer of the tegument except that of the ventral sucker. The outer lnyor of the tegu-
ment & not visible (compare with Fig. 6). Morel Sisley's diazotization method (2 270),

Fig. 5. Longitudinal section throngh a errearin with developed gland eclls - dorsal (a), suborsophs
geal (b), ventral (¢). and dorsoecaudal (d): ventral sucker (e), The dorsal and suboesophagesl gland
colls containing acid mucosubstanees ave stamed intensively, The nuelot of the eclls appoar like un-
stained islets. Aldehyde Tuchsine (0 270).

Fig. 6. 'T'vansverse section through the posterior portion of the corcarinl body after release of seeretion
of tho dorsal and ventral glund cells, Intensive staming of the sceretion of the dorsal gland eolls
containing acid mueosubstances and formimy the outer layer of the tegument on the dorsal side of
the cercarinl body only. Unstained secretion of the venural gland cells covers the whole body and
forms the inuer layer of the leguament on the dorsal side. Aldehvde fuchsme (- 270),
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