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Abstract. The present paper deseribes tho fine structure of Trichophrya piscivm Iitschli, 1889
as for us tho relation Lo the fish host is eoncerned. T'richophrya foeds by means of typical suetorial
tentacles on ciliates from tho surrounding water. The well-known, large inclusions in its eytoplasm
arve ingested parts of the prey at various slages of digestion. The attached faco of tho eell 12 nquipped
with tiny suctorial organelles which were never nbserved to eontack the host coll. Thewr function
15 not known. A new name, scopuloid, is propose ul Lo designate the adhesive (and often stalk produe-
ing) arca on tho surfaco of suctorian cilistes. In Trickophrya, pellicular pores of the seopuloid secrnte
n fibrous layer which secures a firm attachment of tho eiliate to the surfuce of the gills, In addition
to fine microfibrils, it containg unique structures, “attschinent spirals”, extending between cell
mombrancs of Tvichaphrye and epithehal cells, The cells invaded by T'richophrya do not roveal
any signs of damage. The ultrastructural evidence is in favour of eclocommensal nature of this
protozoon.

The surface of fishes is inhabited by a large variety of protozoan parasites. Some of
them, e.g., Ichthyophthirius maultifiliis, arc well-known as pathogens, in others the
question of their pathogenicity continues 1o be a controversial issuc. Along with zome
other species (representatives of the genera Apiosoma, Epistylis, Cryplobia ete.), Tri-
chophrya piscium Biitschli 1889 has repeatedly been reported as the cause of fish diseases
or even fish kills.

T'he first author to comment on the action of Trichophrya on its host was Mazzarcelli (1906),
He erronvonsly treated this ciliate as Caprinie onvantioca, v, v.sp. bul his illusteation as well
as description clearly show that he was dealing with Trichophrya piscium. According to s observa-
tion & massive infeetion on the gills provoked an abundant muecons sceretion miel desquarnation
of epithelinm. The ciliates were allegodly feeding on this matenal. The infection resaltod in a chronie
or subchronie catarrh of the @il epithehum. An opposing view was held by Parise (1020), whe
comsidered Prichophryo 1o he a harmless or perhaps even beneficinl cetoe mmonsal on the sorfase
of Alos finle. feading on the eetocommensal fish eilintes or on those driven by in water ewents,
All following reports with the exeeption of Culbertson and Hull (1662), however, werne in favonr
of the truly parasitie nalure of T'richophrya. In 1937, Davis recorded a mass mortality of Miciapterus
dolemien in s West Virginia fish farm which he sttributed to the aclion of Trichophrya microptert,
present in masses on the gills of the fish. In a later paper (1'M7) deseribing another new spreies
of the genus, he mentioned the way in which the ciliatcs are elosely attached (o the gill surlace,
Vory often the epithelial cells are destroyed or shifted asule so that the parasite achioves a direet
contact with the eapillary system. Later (1956), he quotes T'richophirye among cstablished protozousn
pathogens of fish, deseribing a case of heavy losses of fingerling and adult Mwcropterus dolomien:

. the parasites were present in large numbers. .. and were the primary cause of mortality, although
secondary infeetion of fungus was undoubtedly a contributing factor™. According to Davis,
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Trichophrya may ingost ligquids from the gills of the host through the tentacles, but its food 12 primarily
derived from the organisms in the plankton; the parasiles injure the gill chiefly through their
presence on the lamellac.irritation, nterference with respiration. In heavily infected specimens
the distal enda of the gill filaments bocome enlarged and elnb-zhaped owing to epithelial hyperplasia.
Later, having beeome noerotie, the gills are attacked by fungi.

According to Prost (1052), 7. intermedia ndheres to deep deprossions in the surface of the gill
epithelium and the suctorial tentacles are very often in contact with the epithehial eclls in such
deprossiong. Thorefore, sho supposed that the ciliates might feed on the host cells, especially
when sho dul not encounter in her preparations any  trichodinids or other possible  proy.
Morecover, the author soggested that Prichopleya veduees the respiratory  function of the
gills by covering large arcus of its surface, Nie Da-Shu (1956, 1957 —acoording  to
Bogdanova 1962) roported serious disenses in Clenophar ungwhm wlellz eansed by the infection
of T, sinensis. Ho did not olaborate, however, on tho precise way in which the protozoan hurts
the host. Chen Chih Leu (1955) suggested that T'eichopheya may feed not anly by means of suctorial
tontacleos, but also through the adhtring surfiveo of the body. Bogdanova (1962) obsorved & mass
kill of Coregonus lavaretus fingorlings. She noticod that the eolour of :;tl filaments was pale pink
with o yvellowish hue, duo to coll inelusions in massivoly atinchod 7', pigedum. From her observations
wnil previous records she coneludod that the heaviest infeetions occur in summer, while in other
periods of year the invasion was less intensive. In a very thorough paper, Culbertzon and Hull
(1962) analysing the taxonomic situation in tho genus gave o good evidonee that thore was u single
specios, T'. piscowrn, n senior synonymum Lo all later deseribed specios, They investigated the pigment
found in Trichophrya - populntions from Salmo and Onecorbynclus. Judging (rom its solubility, they
identified it as melanin, Discussing the probable origin of the pigment, they excluded the possibihity
that it might come from tho fish host melsnophores, sinee amonyg other reasons they could never
observe any necrotic spols associated with the prosvnee of the suetorians, Observations of Kozicka
(1966) on 7. pisciwm from Coregonus albula and Perca fluviatilis wove strongly in favour of the patho.
gonicity of the suctorian. Sho believod that the ciliates attached in numbers to the gill filaments
exert a constant prossure upon the gill eells which rosnlts in their destruction. The epithelial eells
are allegodly flattoned, loosoned wnd finally peol off. The smme pressure damages also the bhlood
capillaries of the gill filaments, She could not diseloze the source of nutrition. Without a really
persuasivo evidence. she assumes that the ciliates foed on red blood corpuscles of the host which first
have Lo escape in some way [rom the blood vessels iato the epithelial layer.

This aceount of contradicting observations on the feeding of ?'richophrya reflects
the confusion in views on the pathogenesig of this parasite and documents at the same
time the general beliof in its pathogenie action. Mo corroborate or to disprove such
assumption we undertook the present study.

METHODS

The eithates wore found on the gills of Etheastoma flubellore volloeted in September 1969 in streams
m the viemty of Coal City sonth-east of Jolhier, Hinois, The invaston being heavy, it eould be estim.
ated that about 509, of the il filament surface was covored by the attached suctoriuns, However,
the fish were quite symplomless and of a healthy appearance. The whole gill ares were fixed in toto
i various fixntives and small pieces wern Lhen eut out. Good resulls were obtaned with 2 % osmie
acid in Palade’s buffer (30 minutea to 2 hours): glutarnldehyde fixation with postosmification wis
superior only in a better preservation of fibrils associaled with kinctosomos of the larval stages.
The material was embedded in epon-araldite (Mollenhauer 1964—mixture No. 1), sections were
cut on the Sorvall Ultrntome II., mounted on parlodion-—coated and on uncoated grids and
doublestained with uranyl acotnte and lead citrate. They were exnmined with a Hitachi 11 B slectron
microscope operated at 756 kV aceelerating voltage. For complementinry observations additional
material from olher spocies of fish was kindly supplied by Dr. T. L. Wellborn, to whom T wish
to express my sincere gratitude. This material vielded exactly tho same results as my material from
Etheosoma flabellare.

RESULTS

Two questions were in the foeus of our attention. First, how does the T'richophrya
attach itself to the cpithelial cells and to what extent does this attachment affect
the ocoupied cells, i.e., the trichophryan—host cell interface; second, what does the
T'richophrya actually feed on.
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A. THE ATTACHMENT OF TTRICHOPHRY A

As evident already from numerous microscopic observations (e.g. Davis 1947, Chen
Chin Len 1955, Lom 1960), T'richophrya is either wedged firmly between the base of
two ncighbouring secondary gill platelets, or adheres to the surface of the latter,
Sometimes, the attachment arca is limited to the basal part of the eell, in other cascs
the whole flattened cell of the ciliate adheres to the epithelial surface. The pellicle has
essentially the same structure all over the hody. including the attached face, except
for the frequency of pellicular pores and the suctorial organelles, In Trickophrya the
structure of pellicle is of the tvpe widely distributed among suctoria and clearly
depicted by Jurand (1966) in Podoplrya (Fig. 1 A.) The pellicular alveoli, flat and
without any inclusions, are 120 to 600 A thick on the unattached face of the ecll, their
thickness may reach 0.4 p. The inner face of pellicular alveoli is subtended by an
cpiplasmie Jayer about 280 A thick: on the attached face, the pellicular alveoli are of
a much smaller square arca than those on the free surface. The latter may have the dia-
meter (as seen on eross sections) of up to 25 u, so that the septa separating individual
alveoli are almost absent on some areas of the surface. The only joints of the membranes
are the discharge openings of the pellicular pores and the suctorial organelles.

Irregularly situated below the epiplasm, the single ectoplasmic microtubnli of the
outer diameter of ubout 2702490 A observed a more or less parallel course. They are
never found in two or more layers. The outer cell membrane covers the pellicular
alveoli all over the body. Pelliowlar pores (Fig. 1A; PL 11—I1, 2.; Pl [1I—3) of an
average depth of 024—038 y are lined with the outer cell membrane. Their
aperture has the diameter of 410 A to 1,000 A, evidently in relation with the state of
its contraction. Basically, these pores are distributed ovoer the whole body surface.
However, on the free surface of the suetorian, they are extremely searee, being abundant
on the attached face. Tn some parts of the attached surface, there are more than
10 pores per 1wl The pores scem (o be responsible for the production of the layer
of the substauce gluing the parasites to the host eells. This layer, 700 (o 8,000 A thick,
was rarcly adequately preserved in our micrographs. It was due to preparation-
indueced shrinkage. In mosat cases there wag a wider gap between the boundaries of the
host and suctoriun cells. In well preserved specimens (PL IT, 1) the cementing Jayer
appears to be made up of quile homogenecous, agranular material of low electron density.
Under close inspection, densely dispersed mierofibrils and special coiled struetures can
be distinguished. The homogencons substance is obviously seereted within the pellicular
pores which appear full of this substance. Afterwards it is discharged to form the
cementing layer. The coiled structures extend obliquely in the space between the host
cell membrane and the sucetorial pellicle.

In eases where the fixulion procedures produced a shrinkage, the suctorial pellicle
is separated by a wide gap from the epithelial surface und the cementing substance
is reduced to clumps of amorphous appearance: however, the coiled, helical structures
can he clearly distinguished. They can be compared to long, flexible bed-springs, each
with up to about 18 threads. The disameter of the coils is about 380 to 440 A, while
their spacing depends on the state of the extension of these pellicle structures.
At higher magnification the helices scem to consist of a double thread or, more likely,
{o be a hollow structurc of a diameter of about 80 A. As Fig. 1, 2, P’l. III shows, the
helices are solidly attached both to the host cell membrane and to the pellicle of the
suctorian, leaving the impression of a spring-padded attachment. Thusfar, there is no
evidence that these attachment spirals originate in the pellicular pores. It seems
necessary to assume that they are assembled from the secroted material after it had been
discharged through the pores. None of these structures, neither microfibrils nor the
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attachment spirals, do affect the host cell membrane except for being attached Lo it.
At no place does the cell membrane of the epithelial cell seem to be penctrated or
disrupted. The eytoplasm of the ecclls bearing attached suctorians did not reveal any
significant changes testifying an adverse effect of the attachment (see Pl. I).
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Fig. L. A diagromatic deavivgy of Zowchoplriee-host cell teeface. B longitadinal scetion of
a suctorinl organelle, Co-snetorial organello in transverse =ection: upper left of the proximal
part- upper right of the distal part: bottom, detatl of the mierotubular wall,

Abbreviations: A--atinchment spivals, F—ccll of the fish host. H- - bhaptoeyst, MI

micro-
tubuli, I'—pellicular pore. PA-—pelliculnr aiveoh, U -Trichophrya
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B. FEEDING OF TRICHOPHRYA

Like other Suctoria, 7. piscium has well developed suelorial tentacles. They are built
according to the same plan as in other suctorians. Their structure corresponds fully,
e.g., to those found in Acineta tuberosa (Bardecle and Grell, 1967). Most of the tentacles
arc arranged in onc to more bundles. They tend to extend away from the ciliate’s
substrate into the surrounding water where they might come in contact with the prey,
a free swimming ciliate. Some light microscope preparations, also of sectioned material,
might have perhaps given the false impression that some of the tentacles contact the
epithelial cells of the gill. We were unable to prove this in our electron mieroscope
preparations. Neither did the inspection of thick seetions of Epon-embedded material
observed in the light mieroscope reveal a contact of tentacles with the host tissue.
The eleetron microscope explained the true nature of numerons large and small inclusions
seen in the cytoplasm of all T'. piscium specimens as light-breaking granules, These are
digestive vacuoles containing portions of the captured free living ciliates (P1 1V) at
various stages of digestion. Mostly they contain whole tufts or single cilin with kineto-
somes, mtaet mitochondria of a struture different from 7'rickophrya’s own, and fragments
of pellicle. The more advanced the digestion of the food particles, the more cleetron dense
their appearance; finally, it very often results in formation of myelinic figures.

In addition to the above mentioned typical suctorial tentacles, T'. piscium is equipped
with much smaller organelles, very similar to the primitive suctorial organelles of the
curions ectoparasitic suctorian Phalacroleptes verruciformis (Lom and Kozloff 1967).
The suctorial organelles in Trichophrya (Fig. 3, PL. II; Fig. 1B) do not protrude above
the surface of the body; only their very tips form an clevation rising about 0.1 g above
the surface of the pellicle. The fibrillar sheaths consist of a single ring of microtubular
ribbons (there are 2 rings in the large tentacles of T'richophrya) and it has a diameter of
about 0.4 to 0.5¢4¢ u (compared to 0.6 Lo 0.75 u in suclorian tentacles). Its length does
not surpass 0.9 p reaching mostly about 0.7 i, in contrast to tenths of microns in suc-
torial tentacles. There are 1 to 5 haptocysts located in the apex of the sne-
torial organclle, as opposed to many in the knob-like type of the suctorial tentacles.
These peculiarly simplified organelles are found practieally exclusively on the attached
face of the cell. As far as we could see in the migratory larvae formed in the brood pouch
of adult ciliates, the suctorial organelles are present also only on one side of the larva.
corresponding to the attachcment face of the adult ciliate. However, they are already
developed at this stage, i.0., Jong hefore the suctorial tentacles are formed. Although
the suctorial organclles lace the surface of the host eell across o gap of only a fraction
of a micron, they have never been obscrved to pierce its smrface or 1o be closely attached
to the cell membrane. The haptoevsts were always in the apieal position without any
sigm of [unctional chang:. The possible. though in this easc not very probable
asswmption, that the pelhicular pores might serve as sites of pinoeytosis of particles
dispersed in the swrrounding water, was given no support in experiments with Thoro-
trast. After exposures to various dilutions of Thorotrast for various periods of time,
none of the poreg contained any Thorotrast partieles.

DISCUSSION

We could clearly observe that the ciliate feeds by means of suctorial tentacles on other
ciliates. In some lish specimens used for the above obscrvation, the gills were invaded
also with mobiline perifrichs of the genus Triparticlla. In no instance were any recog-
nizuble parts of Tripartiella observed within the ccll of Trichophirya, although the dentic-
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les of the adhesive disc of the former would be a very good marker. F.g., they remain
vigible for a long time in the eytoplasm of the holotrichous cilinte Hemiophrys, which
feeds on trichodinids. This corresponds with the observations of trichodinids gliding
over the Trichophrya-infested gills without beeoming prev of the suctorians. Tricho-
phrya evidently captures free-swimming ciliates from the surrounding water, driven
constantly through the gill basket. This also explains why these ectocommensals are
never found on the skin—unlike “true™ pathogens as. e.g., Ichthyobodo, Iehthyophthi-
rius, Chilodonella, Oodinium or even peritrichous cctocommensals of the genus A piosoma.
The site on the gills is much more convenient. for eapture of prey. The suctorial tentacles
have never heen observed in contact or even to feed on the epithelial cells or tissue
of the host and there is mo reason to consider such a possibility.

The function of suctorial otganelles however is not clear, and the explanation of their
function may be controversinl. While existing only on the adhering face of the ciliate,
they have never been found in contact indicating possible feeding on the host coll.
Since they are formed already in the larval stage. they may— perhaps—funetion at the
very beginning of the adult sedentary phase of the life eycle after the larval stage has
just. settled down on the epithelinum. Tf this is true, they could function to a limited
extent by feeding on the host cell for a very short period of time before the suctorial
tentacles are developed again, However, the metamorphosis of the swarmer, once it has
settled on the substrate, goes on very quickly. £.¢., in stalk-forming suctorians of the
genus Tocophrya, it takes only one (Noble 1932) to 4 hours (Claparéde and Lach-
mann 1858—1861) to produce cven a long complicated stalk. However, we found no
evidence that the adult ciliates feed on anything but free-swimming protozoa from
surroutiling water. The attachment layver also did not provoke any alteration whatsocver
suggesting a damage done to the host eell.

Seleeting its food from a source other than its host, inflicting no damage upon the
inmvaded cell (exeept, if our conjecture is true at all, by the tiny suctorial organclles
for a very limited extent and time), Trichophrya has not a truly parasitic nature and has
to be classificd rather as an cetocommensal. Reported massive occurrence of Trichophrya
in cases of diseased fish or even fish kills is not incidental. but it is always questionable
if this ciliate had heen. in fact, the primary causce of the trouble. even if it was the only
one detectable by superficial inspection. A fish in a good physiological condition is able
Lo repel or eontrol the surface faunule of, e.g.. peritrich ciliates ol the genera Epistylis,
Aprosoma, Trichodina, Trichodinella (Lom 19G9), at least their ample growth. If they
do prolifernte massively. there is always something wrong with the host’s defense system.
Trichophrya, too, invades to a noticeable degree evidently only fishes with a Jowered
resistance. Having multiplied on a fish weakened for some other reasons. masses
of Trichophrya may, of course, linally interfere with the normal state and funetion
of the gill platelets or eause an irritation. as would any other object sticking to
the gill tissue in Jarge numbers. This, of course, is to be regarded as a sccondary
consequence, There is a clear difference between the true protozoan ectoparasites of
fish and the cetocommensal nature of 1'rickophrya.

The small suetorial “tentacles™ in Trichophrya represent another type of this kind
of organclles in Suctoria. So far, four types of suctorial tentacles have heen recorded in
this group of ciliates: 1. The prchensile tentacles, serving only for food capture, not
ingestion, and found thus far in Ephelota, Acinetopsis, and Paracineta imbata. In Ephe-
lota, they arc pointed and have a solid central axis of mictrotubules (Fauré-Fremiet
et al. 1956, Batisse 1965). In Paracineta (Hauser 1970) their outer shape resembles
the suctorial tentacles. 2. The “normal”, most widely distributed type of suctorial tent-
acle, scrving for capture and ingestion of prey (e.g., Tocophrya—Ruzinska 1965,
Acineta—Batisse 1966, Burdele 1968). 3. The aberrant type of the latter found

202



in Pseudogemma as an adaptation to special Jiving conditions on another suctorian
(Batisse 1968). It serves for permanent attachment to the host ciliate and lacks comp-
letely the otherwise generally distributed haptoeysts. 4. Suctorial organelles in Phalacro-
leples verruciformis. In this very primitive type of suctorial tentacles, the microtubular
sheath is reduced to 8 pairs of short mierotubules, it contains but a singlt- haptoeyst
and the overall length of the organelle is about 0.4 w. The small “tentacles™ of 7. piscium
display really a much closer kinship to suctorial organelles of Phalacroleples — and thus
they fully deserve this term —than to typical suctorial tentacles. They are extremely
short, hardly protruding over the surface, their microtubular tube consists of merely
1 ring of microtubular ribbons, they have no apical knob-like enlargment and possess
but 1 to 5 haptocysts. In spite of the fact that numerous suctorian generan were
examined with the electron microscope (just to quote the most important ones—
Rudzinska 1954, 1965, 1967, Jurand 1966, a scries of papers by Batisse 1966 to
1968, Fauré-Fremiet et al. 1956, 1967, Mignot et DePuytorae 1968, Bardele
1968, 1970 cte.) none of the genera of the family Dendrosomatidae, to which Trichophrya
belongs, has been ehosen thusfar for an eleetron microscope examination. Thus we may
not exclude that other symphoriont genera of this family (e.g. Lernaeoplirya. Dendro-
somades or Rhabdophrya) are also equipped with suctorial organelles of this tvpe, so that
it. would be a more general character in this family, rather than a special adaptation
developed solely by T'. piscium.

The basal plate seereted by the suctoria in order to attach itself firmly to the cell
membrane of the host is homologous with basal platelets of stalks in stalked genera and
with “basal disc” in Dendrocometes paradoxus and Heliophrya erhardi (Bardele 1970).
Suectorial stalks and their basal platelets contain as the most. common constituents,
a mass of microfibrils (e.g. Acineta—Batisse 1966, Discophrya Mignot and
DePuytorac 1968). In addition to that, stalks in some genera contain a more claborate
kind of fibrils (e.g., striated fibrils in Acineta—Batisse 1966). The attachment platelet
of Trichophrya consists of microfibrils and ol a special kind of fibrils. The latter, the
attachment spirals, are a structure unigque thuslar not only among suctorians, but among
other protozoan species as well. They deserve a thorough future study to elucidate their
chemical composition. Linked between the host-parasite surfaces, they behave as elastic
elements changing their shape with the degree of extension. Perhaps their function
really contributes to the resilience of the Trichophrya-host cell junction. The seerction
of the attachment substanee through pores complies with the patterns of stalk formation
in most other suctorians (e.g. Discophrya—Mignot and Del’uytlorac 1968, Paraci-
nela—Hauser 1970, Acineta—Bardele 1970). Though in some species (Acineta
tuberosa, Acineta homari, Metacinela), the elaborate skeletal structures of the stalk are
believed to be secreted through the whole surface of some parts of the body (Batisse
1966, 1967), there is no distinet souree of the secreted material inside the ecll of the sue-
torian; it is unlike the presence of osmiophile granules found in the eytoplasm of Para-
cinela limbata which were deseribed to be seercted through the pellicular pores.

The whole attachment surface of Trichophrya corresponds to what was formerly
named hy many anthors a scopula and what the French authors call *fosette de fization™.
This area of the pellicle, restricted in some and very large in others, is functionally
analogous to scopula in peritrich ciliates by securing the firm attachment of the proto-
zoan to the surface of the substrate. In some suetoria, it produces elaborate stalks like
in peritrichs. However, it lacks the characteristic feature of peritrich scopula, i.e., the
scopular kinctosomes, ciliated or not. It is equipped only with pellicular pores of sec-
retory function. In most species observed they did not differ from pellicular pores
of the rest of the body surface. The term “scopula™ is cvidently unsuitable for the
attachment surface of Suctoria; the term “fosette de fixation” could be logically
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related also to other kinds of attachment surfaces in cilintes. We, therefore, propose
the term “scopuloid” to indicate the functional analogy with scopula, but yet to stress

the scparatencss of both structures,

Supported in part by NSI Research Grant GB 7013X to Dr. J. O. Corliss, to whom I owe
my besl thanks for the opportunity to use his research facilities,
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EXPLANATION TO THE PLATES

Plate 1.

Fig. 1. Trichophrye piscium wedged between the hasal parl of two socondery gill filamonta. The
bundle of suctorial tentacles ix located outside the field of vision of this picture. The adhoring
surfuce of the eiliato is to the left and continues for a short distance above the bottom part of the
right sccondary filament. Conspicuous inclusions are digestive vaenoles containing prey eytoplasm,
T R,

Plate I1.

Fig. 1. Yrichoplirya- gl epitheliam interface in well preserved state. = 53 000, Fig. 2. Pellicular
pore (P} on the adhesive face of the ciliate. = 71 000, Fig. 3. Tho border of the adhesive face
of Prichophrya. The cilisle host-cell mtorface is well preserved. The snetorial organclle 13 sepaeated
from the host eell by a layer ol soereled substance. . 33 000,

Plate ITII.

Fig. 1. Transverse soction of the suctorian-host cell interfure, Dus to slight contrastion tho gap
Is somewhnt wider, but the attachiment spirnls (A) are elearly visible, = 52000, Fig. 2. A detail
of the ciliate-host eell interface; note the double outlines of the attachment spival<. 2 1563 000,
Fig. 3. Tangential section of the attachment surface showing transverse seetion of the proximal part
ot ono suclorinl organclle and numerous pelliculnr pores. < 45 000,

Plate IV,

F_ig. l.. Part of the Trichophirya cyloplasm with one large (Lo Uhe left) and two smallar (to the right)
digestive vacuoles containing prey cytoplasm, parts of pelliele with el () and mitochondria
of much denser structure than Trichophrya’s own (M), # 28 0D,

A.l:hravintions: A—uttachment spirals; C—ingested cilia of the prey; B—epiplasm; K ccll
of the fish host: H-—haptoeyst; M -mitochondrium; ML microtubuli; P—upollicular pore;
Pa pellicalar alveoli; S—suctorial orgunelle; T—Trichophrya; V—digestive vacuole;
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