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Proceedings of the Thirteenth Helminthological Days held at Redkovec
(Czech Republic) May 9 - 13, 2005

The conference 13" Helminthological Days organized by
the Helminthological Scction of the Czech Parasitological
Society, was held at Redkovec in the lovely countryside of
the Bohemian-Moravian Highlands (CzR), May 9 — 13,
2005. A total of 65 Czech, Slovak, Austrian, French and
Mexican helminthologists, including many students, parti-
cipated in this meeting.

Most papers were devoted to fish helminths, their ecology,
morphology and biology, several presentations reported
new data from human and veterinary helminthology.

Mystery of cercarial surface structures of Tri-
chobilharzia spp.

M. PODHORSKY, P. HORAK

Department of Parasitology, Faculty of Science, Charles
University, Vini¢na 7, CZ-12844 Prague 2, Czech Repub-
lic

Cercariae of Trichobilharzia spp. infect a wide range of
birds and play an important role as the ctiological agent of
human cercarial dermatitis, which is now considered as an
cmerging discase. Unfortunately, the discrimination of spe-
cies within the genus Trichobilharzia based on cercarial
morphology is problematic. The dimensions, morphology
of the excretory system, position and structure of the pene-
tration glands and distribution of surface papillac (chacto-
taxy) are used for species determination but the taxonomic
value of these characteristics is often unclear. Another spe-
cies of trematodes have also been studied and chaetotaxy
was often used as a taxonomic criterion.

In our study, the cercariae of T. sgidati and T. regenti were
obtained from cxperimentally infected Lymnaea stagnalis
and Radix peregra, respectively. Their surface structures
(including chactotaxy) were characterised and compared
using scaning electron microscopy. In addition the sensory
papillac were stained with 0.5 9% silver nitrate and obser-
ved under a light microscope.

In both species, the legumental surface bore posteriorly di-
rected spines. The length of spines on the body was about
1 pm, on the tail stem and [urca aboul 3 pm; they were
densely distributed. The anterior part of the body was com-
prised of a head organ with gland duct openings, multicil-
liated, unicilliated and acilliated sensory receptors. A pore-
like mouth was situated on the mid-ventral surface of the

head organ. The surface of the ventral sucker (acetabulum)
was often covered with undetermined secrctions. In our
opinion the sucker probably contains some unknown gland
duct openings. Two Lypes ol unicilliale sensory endings
were distinguished: sensory endings with and without tegu-
mental collar and with cilia of different lenght. Furthermo-
re, pit-like sensory receptors on the body of cercariae were
observed.

In addition to numerous studies on the genus Trichobil-
harzia, we found an extra sensory papillac on the ventral
surface of cercariae of 7. regenti. We demonstrated that
chactotaxy is a uscful tool to distinguish cercariac of T. szi-
dati and T. regenti.

L.abelled lectins as a tool for differentiation of
bird schistosome cercariae and for detection
of changes in glycosylation during penetration
of cercariae into their hosts

Z. HUZOVA, L. MIKES

Department of Parasitology, Charles University, Viniénd 7,
12844, Prague 2, Czech Republic

The glycocalyx (sacharide coat) of cercariae is a structure
that provides osmotic protection and physiological adapta-
tion to changing environment during trematode life cycles.
For cercariae in the water, this structure is absolutely cs-
sential, but after penetration into a host it could be a source
of possible activation of host immune system. In order to
avoid this activation, cercariae shed their saccharide coat
atter penetration.

Glycosylation of living cercariae was described for two
species of the family Schistosomaltidae: Schistosoma man-
soni (Linder, 1984) and Trichobilharzia szidati (Hordk &
Mikes, 1995; Hordk er af., 1997). On cross-scctions it was
characterized also for cercariae of Trichobilharzia regenti
(Fryzkova, 2004). Comparison ol these four studics has
shown significant differences in the glycosylation of these
species. It was supposed thal the type ol glycosylation
could be used for determination of cercariae of morpho-
logically undistinguishable schistosome species.

During a control experiment employing a set of fluores-
cein-labelled lecting and two bird schistosomes (Trichobil-
harzia szidati and Trichobilharzia regenti) parallelly, no
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clear differences were observed between these cercariae.
The results of this experiment led to a conclusion that the
glycosylation of cercarial tegument might not be a reliable
discriminative character for determination of related schis-
tosome species.

However, changes in glycosylation of cercariae and fol-
lowing post-penetration stages seem to be a good marker
of transformation not only lor schistosomes but also lor
other host-penctrating specics. For example, binding of
lectins specific for N-acetyl-D-galactosamine, D-galactose
lactose, D-mannose/D-glucose and D-glucosamine has
been detected 1o cercariae of the [ish eye [luke, Diplosto-
mm pseudospathaceum. After penetration into the host,
the reactions of lectins specific for lactose and N-acetyl-D-
ealactosamine appeared weaker, while the reactions of lec-
tins specific for D-mannose/D-glucose have even nol been
detected. A similar tendency to reduce external glycosy-
lation of cercariae after penetration has also been observed
in cercariae of the fish blood fluke, Sanguinicola inermis.
Whether the penetration gland proteases are involved in re-
moval of surface glycoproteins is a subject for discussion.
The project was supported by grant of the Grant Agency of
the Czech Republic no. 524/04/P082.

Ultrastructure of male reproductive systems
in trematodes (Digenea)

C.LEVRON'?, §. TERNENGO?

Tnstitute of Parasitology, Academy of Sciences of the
Czech Republic, BraniSovska 31, 370 05 Ceské Budgjo-
vice, Czech Republic; “Laboratory of Parasites and Medi-
terrancan Ecosystems, Faculty of Sciences, University of
Corsica, Campus Grossetti, B.P. 52, 20250 Corte, France

The ulirastructural characters of spermiogenesis and sper-
matozoon are usetul tools in the interpretation of relation-
ships in Platyhelminthes. The lack of data in the Digenea
docs not allow us (o use these morphological characters [or
elucidation of interrelationships, as in Cestoda. Four spe-
cies of Digenea parasitizing Mediterranean fish have been
studied using transmission electron microscopy: Diphte-
rostomium brusinae (Zoogonidac), Helicometra fasciata,
Poracanthium furcatum (Opecoelidac) and Monorchis par-
vis (Monorchiidac). During spermiogenesis, various pro-
cesses have been highlighted. Tn H. fasciata and M. parvus,
the flagellar rotation presents a particular 120° angle. A
new element, called centriolar extension, was described in
M. parvus. P. furcatum has a centriolar inclusion at the
level of the posterior extremity of its centriole, The sper-
matozoon of the four species follows the general model
described in the Trepaxonemata: two axonemes of the 9 +
"1" pattern, a nucleus, mitochondria and cortical microtu-
bules. Some ultrastructural elements are useful tools to
compare the male gametes: spine-like bodies, lateral ex-
pansion, external ornamentations of the plasma membrane
and the number of mitochondria. A particular structure of
the anterior extremity of the spermatozoon of M. parvus is
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described for the first time.
This study was supported by the Grant Agency of the
Czech Republic (project no. 206/03/1317).

European bird schistosomes

1. RUDOLFOVA!, CH. BAYSSADE-DUFOUR’, H. FER-
T—E.’%

'Department of Parasitology, Charles University, Viniéna
7, 128 44 Prague 2, Czech Republic; “MNHN, Biologie
parasitaire, Systématique et Evolution, C. P. 52, 61 rue
Buffon, F 75231 Paris Cedex 05, France; *Faculté de Phar-
macie, Parasitologie, E.A. 3800 UFR. 51, rue Cognacq Jay.
F 51100 Reims

Overview of bird schistosomes occurring in Europe was
given. Close attention paid to bird schistosomes and usc of
molecular biology techniques in their taxonomy conduces
to discovery of new species. Three new species of Bilhar-
ziella were described from anatid birds in France. In the
Czech Republic, Trichobilharzia sp. was found in Mota-
cilla alba. Tt represents the first report of Trichobilharzia
in a passeritorm bird in Europe. Several unknown Tricho-
bilharzia species were found also in anatid birds in France
and Iceland. Unknown species of Gigantobilharzia and
Dendritobilharzia were reported from the Czech Republic
and France, respectively. Several findings of bird schis-
tosomes remain still undetermined. The new findings show
that the revision of bird schistosome system 1s necessary.
Morphological approach has to be combine with molecular
biology (sequencing) and ecology (life cycles) approaches.

Terminal phase of infection with bird schisto-
some of Trichobilharzia regenti

M. CHANOVA

Department of Parasitology, Facully of Science, Charles
University, Prague, Czech Republic E-mail: martikam@
centrum.sk

Trichobilharzia regenti uses in its life cycle the snail Radix
peregra and the birds (waterfowl) as intermediate and defi-
nitive hosts, respectively. Definitive hosts are infected with
larvae (cercariae) penetrating their skin. Invading cercariae
transform themselves to migrating schistosomula. Within
the delinitive host body schistosomula migrale via the ner-
vous tissue to the target location — the nasal cavity, where
the matured worms produce eggs.

In order to characterize the terminal phase of T. regenti
infection in the birds' nasal cavity 27 ducks were infected
with freshly shed cercariae. Ducks (2 — 3 specimens) were
sacrificed on days 12, 14, 15, 16, 17, 19, 21, 22, 24, 25 and
27 days p.1. The soft tissues of the nasal cavity were pro-
cessed for classical histology (fixed with Bouin fixative,
embedded in paraffin, stained with H/E). The exact intra-
and extra-vascular location of worms, their intestinal con-



tent, the periods of egg production, the egg distribution and
the developmental stage of eggs were observed. The patho-
logical impact of the parasite presence at this location was
evaluated.

The first worms appearcd in the nasal mucosa 14 days p.i.
The highest abundance was recorded 15 days p.i. Since 24
days p.i. no worms were detected. The worms were locali-
zed exiravascularly, in the connective lissue between car-
tilage of the turbinate and the glandular cpithelium of the
nasal mucosa. The intestine of adults contained dark pig-
mented granules indicating their feeding on red blood cells.
This is in contrary to the migrating juvenile worms leeding
on the particles of the nervous tissue.

The numerous eggs appeared 15 days p.i. and they were
grouped in clusters of 5 — 12 specimens. The highest num-
ber of eggs was recorded 22 days p.i. The eggs were locali-
zed in the connective tissue tight to the cartilage. The eggs
recorded 15 days p.i. were immature. The first fully deve-
loped miracidia within the eggs appeared 17 days p.i. Since
19 days p.i. either eggs with fully developed miracidia. or
miraciadia alrcady shed and located freely in the tissue we-
re recorded.

The worms and the eggs present in the nasal cavity caused
serious pathological changes of the soft nasal tissues. Focal
hemorrhages sized up to 700 pum were dispersed all over
the nasal mucosa. This injury persisted from 17 days p.i.
The intiltrates of lymphocytes were present around the ac-
cumulated eggs. The granuloma appeared around the eggs
since 22 days p.i.

The work has been supported by Charles University Grant
Agency (215/2004/B-BIO/PrF) and Czech Ministry of
Education (FRVS 690/2004).

Trichobilharzia regenti - a causative agent of
histopathologic changes of non-specific host’s
nervous tissue

L. LICHTENBERGOVA' L KOLAROVA?

'Department of Microbiology, 3™ Faculty of Medicine,
Charles University, Ruskd 87, 100 05 Prague 10, Czech
Republic; *National Referent Laboratory for Tissue Hel-
minthoses. Institute for Postgraduate Medical Education,
Ruska 85, 100 05 Prague 10, Czech Republic

Similarly as for definitive hosts (ducks), cercariac of the
avian schistosome - Trichobilharzia regenti - are able to
find and penetrate into mammalian skin where a transfor-
mation (o schistosomula takes place; few hours later, the
parasites invade the peripheral nerves and migrate turther
to the hosts CNS, Contrary to final host, however, the para-
sites never mature in manumals and dic in various intervals
post infection,

In both ducks and mammals, the pathogenesis of the CNS
infections is similar and accompanied by temporary neuro-
motor symptoms (a complete or partial leg paralysis and/or
balance disorders).

In order to characterize pathological changes in various
parts of the mouse CNS (BALB/c and SCID strains, both 6
weeks old) during different phases of 7. regenti intection,
the nervous tissue was histologicaly and immunohistolo-
gically investigated. The interactions between various
nervous cells (neurons, astrocytes) and the parasites were
observed as well.

Our results conlirmed the ability of schistosomes (o
migrate in white and grey matter as well as between me-
ninges of the mouse spinal cord and brain. The histopatho-
logical studies showed oedema and spongiosis in various
parts of the host CNS where neuronal injuries as well as
proliferation of astrocytes were detected. Higher amount of
damaged neurons and increase of astrocytes proliferation
with progression of the infection were observed. These
changes might be a source of some neuromotor symploms
developing in the infected mice.

The experiments were supported by grant from The Czech
Ministry of Health (IGAMZCR NJ/7545-3).

Cellular immune reactions of mice with alveo-
lar echinococcosis after glucan therapy

J. PORUBCOVA', E. DVOROZNAKOVA', 7. SEVCI-
KOVA®

'Parazitological Institute of the Slovak Academic of Scien-
ces, Hlinkova 3, 040 01 Kogice, Slovak Republic; “Uni-
versity of Veterinary Medicine, Komenského 73, 041 81
Kogfice, Slovak Republic

New alternative therapeutic strategies have been developed
in experimental models due to the extreme scverity of the
alveolar echinococcosis (AE) (Echinococcus multilocula-
ris) and its unusual resistance to surgical and chemothe-
rapeulic strategies. One of the possibilities considered is
immunotherapy.

The effect of nonspecific immunomodulator B-1,3-D glu-
can (GI) (Pleurotus ostreatus) alone or in combination
with anthelminthic albendazole (ABZ) on sclected cellular
immunological parameters in mice with AE was observed.
Glucan was administered at a dose of 5 mg/kg body weight
(b.w.) intramusculary twice a week from week 5 to 6 post
infection (p.i.) and ABZ at a dosc of 10 mg/kg b.w. orally
twice a week from week 5 to 10 p.i.

GI administration stimulated the proliferative response of
T and B lymphocytes to concanavalin A and lipopolysac-
charid, which was supressed by the parasite, only on week
8 and 6 p.i. The enhanced T and B lymphocyte prolifera-
tive activity during ABZ therapy was noticed on week 6 —
12.p.1.

In conirast to the group of infected non-treated mice, we
recorded the short-time increase of CD4+T lymphocyte
subpopulation on week 8 p.i. atter the GI application. The
CD8+T lymphocyte subpopulation was not influenced by
the immunotherapy.

GI alone and also GI+ABZ significantly inhibited the Th2
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response during the whole experiment (low IL-5 cytokine
level in the serum of treated mice). Thl response was sti-
mulated by GI+ABZ therapy (IFN-y concentration in se-
rum rised (wo times [rom the week 10 pai. till the end of the
experiment in comparison with the other groups).

The long-time increase of O, production after GI applica-
tion was observed on the week 6 — 14 p.i. The GI+ABZ
combination clongated the stimulative cffeet of immuno-
modulator Gl the week 18 p.i.

The activation of the immune system after the immunothe-
rapy restricted the metacestode growth in the host until the
week 8 pi. We have found the most significant larval
growth reduction in group ol mice (reated with ABZ. In
comparison with ABZ therapy, the GI administration
didn"t have such reducing effect on parasitic biomass. GI+
ABZ cven partly inhibited the parasitostatic influence of
ABZ and the amount of cysts in this group of mice increa-
sed.

The results suggest induction of Th1 immune response in
mice with AE and treated by glucan. Thl rcaction is con-
necled with resistance o Echinococcus infection, GI also
stimulated the metabolic macrophage activity and causcd
the long-time increase of O, production.

Despite the positive influence of immunotherapy on the
host nonspecific immunity glucan didn’t restrict the meta-
cestode growth and in combination with ABZ partially
supressed the efficiency of anthelminthic. These results in-
dicate that 3-1,3-D glucan is not suitable drug for the AE
immunotherapy.

This work was supported by Science and Technology As-
sistance Agency under the contract No. APVT-51-010704,
the Grant Agency VEGA No. 2/4179/04.

Parasitic helminths of stranded manatees and
cetaceans along the coast of the Yucatan Pe-
ninsula, Mexico

D. GONZALEZ-SOLIS, V. M. VIDAL-MARTINEZ

Parasitologia del Necton, El Colegio de la Frontera Sur
(ECOSUR), Unidad Chetumal. Av. Centenario Km. 5.5, C.
P. 77900, Chetumal, Quintana Roo; Laboratorio de Parasi-
tologia, CINVESTAV-M¢érida, Carrctera a Progreso Km.
6. C. P. 97310, Mérida, Yucatin.

Marine mammal strandings along the coast of Mexico are
very common and poorly documented. Between 1991 and
2004, around 20) cetacean and sirenid stranding events (130
dead individuals) were reported in the coasts of the Yuca-
tan Peninsula. This survey shows the results of necropsies
applied to 13 recently dead specimens of the most com-
monly stranded species: the Caribbean manatee, Triche-
chus manatus manatus, pygmy sperm whale, Kogia brevi-
ceps and short-finned pilot whale, Globicephala macror-
fvachus, from 6 localitics (Guerrero lagoon, Raudales
lagoon, Cozumel, Chetumal Bay, Progreso, El Cuyo).
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Three helminth species were recovered from 6 manatees: 1
nematode (Heterocheilus tunicatus) and 2 trematodes (Co-
chleotrema cochleotrema, Chiorchis groschafti). Pygmy
sperm whale (n = 4) harbored 3 nematodes (Anisakis brevi-
spiculata, A. simplex, Pseudoterranova ceticola). Short-
finned pilot whale (n = 3) had 2 nematodes (Stenurus glo-
bicephala, S. minor) and 1 trematode (Nasitrema globi-
cephala). All helminths showed host specilicity since each
host specics had its own parasite fauna. Manatees and pyg-
my sperm whales recovered from different localities car-
ried a similar nematode fauna, it could be related with their
broad distribution in the region. In spite of histopatholo-
gical studies were not achieved, it is important to remark
that Stenurus globicephala might be a significant factor on
the natural mortality, organic weakening or disorientation
of cetaceans because of its presence into the cranial sinuses
of the hosts.

Cysteine and serine peptidases of Trichobil-
harzia regenti and Schistosoma mansoni cer-
cariae

M. KASNY', I. “DALTONQ. L. MIKES', K. DOLECKO-
VA', C. STACK?, P. HORAK!

'Dcpartmcnt of Parasitology, Faculty of Science, Charles
University, Viniénd 7, 12844 Prague 2, Czech Republic;
*Institute for the Biotechnology of Infectious Discases, PO
Box 123, University of Technology, Broadway, NSW
2007 Sydney, Australia

Cercariae of the family Schistosomatidac actively penetra-
le the host skin., The mechanisms of penetralion are nol
still sufficiently understood. However, due to the pathoge-
nicity of human schistosomes (e.g. Schistosoma mansoni)
and difficultics in maintenance of some species, non-hu-
man species can serve as an alternative laboratory model.
The Trichobilharzia regenti species is a bird schistosome
with a unique kind of migration among schistosomes. In
contrast o S. mansoni. T. regenti migrale through the pe-
ripheral and central nervous system (spinal cord, brain and
olfactorial nerves) to the nasal cavity of a water bird defi-
nitive host of the family Anatidae (Hridkovd and Hordk,
2002).

Proteolytic enzymes (peptidases) of T. regenti and S. man-
soni cercariac arc probably cssential for the penctration
process. Among these enzymes, cysteine and serine pepti-
dases of cercariac of T. regenti were biochemically cha-
racterized and compared Lo peptidases ol S, mansoni cer-
cariae. Cercarial extracts were fractionated and activities of
both peptidase types were detected.

Two protein bands, 17 kDa and 28 kDa, from a T. regenti
fraction with the highest cysteine peptidase activity were
characterized by mass spectrometry methods and de novo
sequenced.

Molecular techniques were used for screening the cDNA T,
regenti expression library employing PCR with primers







































