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Proceedings of the Eleventh Helminthological Days held at Dolní Věstonice (Czech Republic) May 13-16, 2002

The conference 11th Helminthological Days organized by the Helminthological Section of the Czech Parasitological Society, was held as usual at Dolní Věstonice in the lovely countryside of the south Moravia (CzR), May 13-16, 2002. A total of 55 Czech, Slovak and Polish helminthologists, including many students, participated 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.

Furcocercariae and migration of flukes in vertebrates

K. Hrádková, L. Kolářová1

Department of Parasitology and  Hydrobiology Faculty of Sciences, Charles University, Viničná 7, 128 44 Prague 2, Czech Republic; 1Department of Tropical Medicine, 3rd Clinic of Infectious and Tropical Diseases, Faculty Hospi-tal Bulovka, Studničkova 7, 128 00 Prague 2, Czech Re-public

Trematode cercariae represent larval stages consisting usually from body and tail. Furcocercaria represents one of the most common larval types; it has a bifurcated tail. The stage occurs in the life cycle of three digenean orders: Transversotrematiformes, Hemiuriformes and Strigeifor-mes. There are two known strategies in host infection by furcocercariae: peroral ingestion and skin penetration. In the latter and predominating case, the free- swimming lar-vae can actively penetrate either a definitive (vertebrate) or a second intermediate host (invertebrate, vertebrate). With-in these parasites, Transversotrematidae locate just beneath fish scales of a final host, whereas the other trematodes possess an ability to invade directly the vertebrate body epithelia. In order to establish in the target organs/tissues, migration through lymphatic, vascular or nervous system takes place after the penetration into the host. This mode of migration is characteristic e.g. for the members of the families Sanguinicolidae, Spirorchidae and Schistosomati-dae. In certain cases (e.g., Fellodistomidae, Azygiidae and Bivesiculidae), the furcocercaria can be ingested, however, subsequent migration way is still unclear. During the deve-lopment  of  Diplostomatidae, both types of host infections 

occur.  Whereas  the  penetration  of  a second intermediate

host (vertebrate) is followed by the parasite migration, e.g. through the host nervous system (Diplostomum baeri, Or-nithodiplostomum ptychocheilus),
 after the peroral inges-tion the parasite reaches directly the intestinal system of final host; development of the worms takes place in the di-gestive tract. Although no complete data on fluke migra-tion within vertebrates are available till present, our deeper knowledge of their life cycles would be important in un-derstanding of the pathogenic effect of parasites. 

Changes of proteins induced by arrest-ed development (hypobiosis) in Tricho-strongylus colubriformis
M. Borovský, I. Langrová, M. Sedmíková,      I. Jankovská

Section of Parasitology, Department of Zoology and Fishe-ry, Czech University of Agriculture, Prague, E-mail: bo-rovsky@af.czu.cz
The infective larvae were induced by hypobiosis triggering factors which included low temperature (5°C) and decreas-ing photoperiods, for 5 weeks. The appearance of varia-tions in the protein profile of Trichostrongylus colubrifor-mis (Giles, 1892) were evaluated by means of SDS-PAGE and densitometric analysis. Important quantitative varia-tions were identified in the protein levels of the induced larvae, where the amount of two polypeptides (molecular weight 200-220 kDa) decreased by 32.3-35.4 % and the amount of six polypeptides (molecular weight 20-28 kDa) increased by  20.0-27.0 % compared  with the control sam-ple. Control of hypobiosis was effected by inoculation to two groups of gerbils (Meriones unguiculatus). The first group was infected by conditioned  larvae and the second group was control. Rate of inhibited larvae of the group with conditioned larvae was 55-100 %, in the control group with unconditioned larvae inhibited larvae ranged from 0-14 %. 

This work demonstrated changes at molecular level corres-ponding with biological changes induce by conditions causing T. colubriformis hypobiosis. It showed that inhibi-ted larvae have changes in the  amount of some proteins.

Enterohelminths of cattle and sheep during mixed grazing

M. BORKOVCOVÁ, G. CHLÁDEK, H. ŠULÁKOVÁ
Mendel University of Agriculture and Forestry, Zeměděl-ská 1, 613 00 Brno, E-mail: Borkov@mendelu.cz
In 1996 an experiment on the dynamics of parasitoses and helminthoses during mixed grazing of sheep and horned cattle was carried out. The aim of our research was to find out what has changed after five years of systematic de-worming. It started in October 2000 and ended in October 2001. During this research, droppings were taken from horned cattle and sheep from mixed grazing monthly. Re-sults of both the first experiment and its repetition in the year 2000 proved that the prevalence of parasites has been falling both in sheep and lambs. In the horned cattle the quantity of parasites has been decreasing so rapidly, that there was no need to de-worm since the year 1996. It was also proved that targeted de-worming helps the horned cat-tle to regain complete health and has a long lasting effect despite minimum costs. Also the hypothesis of not increas-ing the number of parasites during the mixed grazing was proved true. Using mixed grazing multiplies the use of pas-tures and there is no need to liquidate the rest of grass, which helps the animals breeding economy to gain a higher level. So to the question there – cattle, sheep – mixed graz-ing? is only one unambiguous answer: yes!

The parasite community of chub (Leu-ciscus cephalus L.) fry in riverine con-ditions

M. Dávidová,  M. Gelnar, P. Jurajda1

Department of Zoology and Ecology, Faculty of Sciences, Masaryk University, Kotlářská 2, 611 37 Brno, Czech Re-public; 1Institute of Vertebrate Biology, Academy of Sciences of the Czech Republic, Květná 8, 603 65 Brno, Czech Republic
The  formation  and  development of the metazoan parasite community of chub fry was followed in the River Morava, the Czech Republic. Chub fry (N=190) were sampled mon-thly, in the period from July 2000 to May 2001. A total of 25 parasite species (15 ectoparasite and 10 endoparasite species) was recorded. The most common parasites found in the sample were representatives of the class Monogenea, especially viviparous gyrodactylids. Gyrodactylus lomi was the most common parasite of chub fry in the study si-te. The analysis of parasite community structure was per-formed using Pearson’s correlation. The number of parasi-tes  increased  with  host size (P < 0.05; r = 0.30). The first

parasite species colonising chub was Gyrodactylus vimbi, which occurred on the fish fry of the size 29 mm. Fishes larger than 33 mm were parasitised by ectoparasites (e.g. Monogenea, Bivalvia, Crustacea) and metacercariae of Di-genea. On the opposite side, host fishes larger than 50 mm were colonised by intestine parasites.

Seasonal dynamics of Pomphorhynchus laevis (Acanthocepohala) in the Small Vihorlat Lake (Slovak Republic)

V. DUDIŇÁK

Parasitological Institute of the Slovak Academy of Scien-ces, Hlinkova 3, 040 01 Košice, Slovak Republic, E-mail: dudinak@saske.sk
The seasonal occurrence of Pomphorhynchus laevis (Zoe-ga in Müller, 1776) in the Small Vihorlat Lake was investi-gated during the year 2001. Minnow Phoxinus phoxinus served as definitive host, in which mature worms were pre-sent throughout the year. The mean prevalence of P. laevis was 88.9 %, with no statistically significant seasonal chan-ges. Mean value of intensity of infection was 6.6 parasites per a fish with maximum 29 worms. Immature acantho-cephalans were most abundant in May, more developed in June and fully mature in July.

Gammarus balcanicus was identified as an intermediate host of P. laevis in this locality. The mean prevalence of P. laevis larvae in crustaceans was 41.4 % with statistically significant increasing from July to October. Acanthelae were most abundant in the spring and autumn months, whi-le cystacanths in winter and summer.

Effect of glucan administration on liver fibrosis in mice experimentally infected with Mesocestoides vogae

G. Ditteová, S.Velebný, J. Čorba, G. Hrčková

Parasitological Institute of the Slovak Academy of Scien-ces, Hlinkova 3, 040 01 Košice, Slovak Republic, E-mail: ditteova@saske.sk
Effect of glucan, lipomised glucan – alone or co-administe-red with vitamin C – and empty liposomes on hepatic fi-brosis, of Mesocestoides corti tetrathyridia infected mice-males (ICR strain) was studied. Preparations were admi-nistered every 3rd day from day 7 to day 31 post infection (p.i.) (nine doses in total). Activities of alanine amino tran-sferase (ALT) and aspartate amino transferase (AST) and cholesterol  levels were estimated in sera collected on days lksdfj

11, 15, 21, 28, 32, 42, 50 and 65 p.i. Hydroxyproline le-vels in the liver indicating collagen content were deter-mined on the same days. Larvicidal effect of the prepa-rations in the lives and peritoneal cavity was estimated on day 65 p.i.

Glucan formulations, mainly in combination with vitamin C, significantly enhanced collagen content in the level that resulted in its increased fibrosis. Activities of both enzy-mes and cholesterol level were slightly modified after glu-can administration, however, liposomised glucan and its combination with vitamin C significantly increased ALT and AST activity and cholesterol level up to days 28-32 p.i. followed by decreasing up to day 50 p.i. The same pat-tern of these biochemical parameters in serum was obser-ved after administration of empty liposomes, while colla-gen content was not modified markedly. Larval count in the liver and peritoneal cavity was significantly reduced af-ter treatment with either glucan formulation contrary to the treatment with empty liposomes. 

This study showed the most intense hepatic fibrosis of in-fected mice after treatment with liposomised glucan and vitamin C. Liposomal lipids were probably utilised in the reparation of the injured parenchymal cells while glucan stimulated phagocytic cells with their suppressed accessory and effector functions.

Cysteine proteases of Trichobilharzia regenti

J. Dvořák, C. R. Caffrey*, P. Horák

Department of Parasitology and Hydrobiology, Faculty of Sciences, Charles University, Viničná 7, 128 44 Prague 2, Czech Republic; *Sandler Center for Basic Research in Pa-rasitic Diseases, LR309, University of California San Fran-cisco, San Francisco, California 94143, USA

Members of the Schistosoma genus are parasites of verte-brates that ingest blood components as a source of nutri-tion. Trichobilharzia regenti, which resides in the nasal ca-vity of birds, is the only known species from the family Schistosomatidae to digest other host tissues. The larvae (schistosomula) of T. regenti migrate through the periphe-ral and central nervous system in order to reach the brain and,  finally,  the  nasal area. This migration can cause neu-romotor disorders and paralysis in bird hosts (ducks) and in experimentally infected mice. Nervous tissue serves as a nutrient source during migration and development, whe-reas, in the nasal mucosa, adult flukes feed on blood. To date, there is no information regarding proteolytic enzymes (proteases) elaborated by T. regenti that might facilitate di-gestion of, or migration through, nervous tissue. Also, the presence of such proteases in T. regenti excretory-secre-tory products may modulate host immune responses. As Clan  CA  Family  C1  (papain-like)  cysteine proteases are dkssaf 
involved in the digestion of blood components by schisto-somes, these enzymes were chosen for this primary analy-sis of T. regenti.

Proteins from lyophilized 5-9 day old schistosomula (500, both sexes) were dissected from the spinal cord of infected laboratory ducks (Anas platyrhynchos), cleaned and pulse-sonicated in 200 µl 0.1 M buffer (citrate-phosphate or Bis-Tris, pH 6.0). After centrifugation at 10 000 x g for 5 min, the supernatant was stored at –80 °C. Cathepsin B- and L-like protease activity in the supernatant was measured using 20 μM of the synthetic peptidyl fluorogenic substra-tes Z-Phe-Arg-NMec (cleaved by cathepsin B and L) and Z-Arg-Arg-NMec (selective only for cathepsin B) in the presence of 2 mM DTT. Controls contained water instead of supernatant. Inhibition of activity was accomplished with 10 μM E-64.  Released NMec was quantified in a fluorometer (excitation 360 nm; emission 460 nm). Pro-tease activity against Z-Phe-Arg-NMec was detected bet-ween pH 3.0 and 8.0 with a maximum at pH 5.0: activity against Z-Arg-Arg-NMec was only detected between pH 5.5 and 6.5 with a maximum at pH 6.0. Preference for Z-Phe-Arg-NMec over Z-Arg-Arg-NMec was 10-fold (at pH 6). Cysteine proteases in T. regenti extracts were identified by the use of Bodipy-green DCG-04 (a fluorescent analo-gue of E-64 (Greenbaum, 2000)), SDS-PAGE and fluores-cence scanning densitometry. A predominant protease band of 33 kDa was labeled. Mono Q anion exchange chromatography partially isolated the 33 kDa protease. This protease is tentatively identified as an ortholog of schistosome cathepsin B, due to (1) its molecular mass, and (2), its specificity for both peptidyl substrates. Howe-ver, this identification will be experimentally confirmed by sequence analysis. Further studies, including cloning and heterologous expression of the protease followed by de-tailed enzyme kinetics are planned.

On the knowledge of developmental stages of trematodes in Czech and Slo-vak Republics: a review

A. Faltýnková

Faculty of Biological Sciences, University of South Bo-hemia, Branišovská 31, 370 05 České Budějovice, Czech Republic

A survey of the developmental stages of trematodes occur-ring in freshwater molluscs, insects and vertebrates in the Czech and Slovak Republics is given. The first author who studied larval trematodes from molluscs was Uličný (1878), but most of the data that are currently available were obtained during surveys carried out in the 1970’s and 1980’s (Balůsek, Ditrich, Koubková, Moravec, Nezvalová, Valenta, Vojtek, Vojtková, Zajíček, Žďárská). Vojtková (1988)  and  Vojtek  (1989)  presented reviews of cercariae dladldskjflsj
found in Czechoslovakia – Vojtek reported 113 species of cercariae from molluscs. Našincová (1992) provided the most comprehensive survey of trematode stages from mol-luscs in Bohemia by reporting 67 species of cercariae and 27 species of metacercariae; however, her results were only partly published. A total of 21 metacercariae were re-ported from aquatic insects, 22 species from fish, 22 from amphibians, 7 from reptiles and one species was reported by Vojtek (1981) from birds. Recently, the biology of cer-cariae of bird schistosomes (Trichobilharzia), the causative agents of cercarial dermatitis is being studied by the re-search group of Horák and Kolářová.

Ornithofilaria mavis in hawfinch Cocco-thraustes coccothraustes
K. Hauptmanová, V. Baruš*, I. Literák

Department of Biology and Wildlife Diseases, University of Veterinary and Pharmaceutical Sciences, Palackého 1-3, 612 42 Brno, Czech Republic; *Institute of Vertebrate Bio-logy, Academy of Sciences of the Czech Republic, Květná 8, 603 65 Brno, Czech Republic

Viviparous filariids (Nematoda: Splendidofilariidae) para-siting in birds are not very frequent and are represented by few species in the Europe. Characteristic European species parasiting in passerine birds (Passeriformes) is Ornitho-filaria mavis Leipner, 1909, which is probably conspecific with O. böhmi Supperer, 1958. This species is known from England, Germany, France, Austria, and Poland as the pa-rasite of the hosts from the family Turdidae. Adult nema-todes are localised in leg joints. Our study deals with an infection of O. mavis in hawfinch and its pathological im-pact. 

Blood of 14 hawfinches was examined. Thirteen birds we-re caught with mist nets during a bird ringing activity. One bird was hospitalised and died at University of Veterinary and Pharmaceutical Sciences in Brno. Blood was collected from every bird and packed cell volume, total red and white blood cells, differential counts of leucocytes were determined. Infection of blood parasites was estimated from blood smears.

Ten birds from 13 healthy hawfinches were infected by haemoproteids (Haemoproteus fringillae, Leucocytozoon dubreuili, L. fringillinarum, L. majoris). The sick hawfinch was infected by Haemoproteus fringillae, Leucocytozoon dubreuili, L. fringillinarum, and microfilariae of Ornitho-filaria mavis. Leucocytosis (heterophilia, basophilia and monocytosis) was also demonstrated in the sick hawfinch.

It is the first report of O. mavis in hawfinches. Until now, O. mavis was not found in a host from the family Fringilli-dae. We suppose O. mavis to be the cause of death of the sick hawfinch. Low prevalence of microfilariae in passe-rines probably reflects their high pathogenicity because the

infected birds may die quickly. 

Enterobiosis - the most common hel-minth disease of children in the Czech Republic

V. Kolková

Hospital Laboratory of Microbiology, Čáslavská 625, 53 701 Chrudim, Czech Republic

Recently, a frequency of intestinal infections caused by helminths has a decreasing tendency due to the impro-vement of a level of hygiene both in cities and small villa-ges in the Czech Republic. In the district of Eastern Bohe-mia, 7 persons were infected with Ascaris lumbricoides, 1 with Trichuris trichiura, 5 with Taenia spp. and 1 with Hymenolepis nana during the year 2000, however, 350 in-fections with Enterobius vermicularis were found. The high prevalence of this nematode persists because its life cycle is simple and auto-infections occur frequently. Ente-robiosis is often supposed to be a disease of very young children with poor  personal hygiene but this has not been confirmed by the present results. Out of 89 children cured for the sake of abdomenache in Chrudim Hospital during 3 months, 18 % were infected by E. vermicularis. Surpri-singly, no infections were found in the 0-3 year group; 4-6 year group was parasitized in 19 %, 7-10 year group in 3 % and 11-15 year group even in 35 %. It can be supposed that parents leave to inspect the hygiene of their children at the teenage age and  visit the physician only after an infection occurs. A comparison of 50 teenagers without any health problems showed 10 % prevalence of enterobiosis in the 11-15 year group and 7 % in the 16-18 age group. There-fore, enterobiosis appears to be a serious problem both in young children and teenagers.

Effect of parasitic nematodes Tricho-strongylus colubriformis on haematolo-gical parameters of model host (Oryc-tolagus cuniculus f. domestica)

I. Jankovská, I. Langrová, A. Fučíková,        M. Borovský

Section of Parasitology, Department of Zoology and Fishe-ry, Czech University of Agriculture, Prague, E-mail: jankovska@af.czu.cz
Groups of 5 rabbits were infected with a single dose of    10 000 infective larvae of T. colubriformis per rabbit or lower  multiple  infections  with or without immunosupres-

sion (Prednison 80 mg per rabbit and day). Other groups were uninfected control with or without immunosupres-sion (Prednison 80 mg per rabbit and day). All rabbits were killed 20 days after the last infection and before their kil-ling were taken from each rabbit the 2 ml of their blood that were mixed with 0.1 ml EDTA. Haematological para-meters of infected rabbits and uninfected control were ana-lysed by means of the apparatus Coulter CBC-5 and  RBC – red blood cell count (T/l), HCT – haematocrit (%), MCV – mean corpuscular volume of erythrocyte (fl), HGB – haemoglobin (g/100ml), WBC – white blood cell count (G/l) were determined. In addition differential leucocyte counts were made. The nematode infections altered the neutrophil level to a high degree, especially in groups with immunosuppression. In uninfected animals, the mean value of neutrophils ranged from 9.33 to 39.33 %. Eosinophils were found only in uninfected groups of rabbits. No baso-phils were found. Values of erythrogram (RBC, haemoglo-bin and haematocrit) were in present work mostly reduced. 

Seasonal dynamics of Proteocephalus sagittus (Cestoda: Proteocephalidae) in stone loach (Barbatula barbatula: Bali-toridae)

J. Jarkovský1,2, B. Koubková1, V. Baruš3,       M. Prokeš3

1Department of Zoology and Ecology, Faculty of Sciences, Masaryk University, Kotlářská 2, 602 00 Brno, Czech Re-public; 2Centre of Biostatistics and Analyses, Faculty of Medicine and Faculty of Sciences, Masaryk University, Kamenice 126/3, 625 00 Brno, Czech Republic, 3Institute of Vertebrate Biology, Academy of Sciences of the Czech Republic, Květná 8, 603 65 Brno, Czech Republic

Stone loach fishes from the River Haná (South Moravia, Czech Republic), where the stone loach is the dominant species, were sampled monthly during 2001. The tape-worm Proteocephalus sagittus exhibited a marked seaso-nality. The mean intensity of infection rose during winter, and no parasites occurred at the beginning of autumn. The prevalence started to increase from the beginning of spring and then declined from the beginning of summer. Juvenile parasites were obtained during winter and early spring, in other seasons, only adult parasites were found. Whereas juvenile parasites showed a high mean intensity of in-fection and also a high prevalence, only a high prevalence was found for adult parasites. The tapeworm species P. sagittus was not found in chub (Leuciscus cephalus L.) or  gudgeon (Gobio gobio L.) occurring syntopically with sto-ne loach in the locality.

The financial support (No. A6093140) was provided by the Grant Agency of the Academy of Sciences of the Czech Republic.

Trichinellosis – still an actual zoonosis

Z. HURNÍKOVÁ, V. ŠNÁBEL, O. TOMAŠOVIČOVÁ, P. DUBINSKÝ

Parasitological  Institute  of  the Slovak Academy of Scien-ces, Hlinkova 3, 040 01 Košice, Slovak Republic

Trichinellosis is again a threat in both developed and de-veloping regions that is derived from a complex of events such as socio-economical changes, changes in food prefe-rences and increase of human migration accompanied by the introduction of new food habits. Modern marketing of food has also changed the traditional trichinellosis out-break pattern from that of a localised, single source to a diffuse, broadly distributed risk. An important factor in  the spread of trichinellosis is the global increase of animal and meat trade that has transferred parasites from endemic to non-endemic regions, where the veterinary services are not in some parts of the world familiar with the infection. The increased consumption of game meat and number of hun-ters, along with their tendency to leave game carcasses in the field represent another factor attributable to the risk of infection. 

Horse meat has become the major source of trichinellosis in the EU, accounting for more than 50 % of Trichinella infection in humans, restricted to France and Italy (Pozio, 2000). All infected horses were imported from countries with a high prevalence of Trichinella in pigs or wildlife (Mexico, Canada, USA, former Yugoslavia and Poland). Some countries of Eastern Europe (particularly Romania, Serbia and Croatia) over the last decade experienced a marked increase of porcine trichinellosis, mainly due to the breakdown of veterinary services and state farms. In most regions of Europe, the main reservoir of the sylvatic cycle is the red fox, although in Finland it is also represented by the racoon dog (Oksanen et al., 1998). The increase of wild boar populations in Europe in the last 20 years has led to increased consumption of this game and has resulted in an increase amount of human outbreaks.

In the Slovak Republic, trichinellosis is increasingly re-cently being reported in red foxes (in 2000 – prevalence of 4.98 %, in 2001 – 9.30 %). Elevated density of red foxes has implied migration of foxes into new territories that could  explain  occurrence of new foci of this disease in so-

me  regions  of south-western Slovakia. In this region (Ko-márno district) was also reported the last outbreak, with the pork meat implicated as a source of infection (etiological agent - T. spiralis). Prevalence of trichinellosis in wild boars has been in two last years consistently low (0.07-0.08 %), and infection has occurred only in endemic areas.

The knowledge of wildlife trichinellosis in regions, i.e. which animals are the main reservoir species and which Trichinella species are being transmitted, is vital for con-trol programmes to prevent the transmission of this para-site to humans. The epidemiological complexity of this zoonosis is now becoming fully appreciated.

Host specificity and geographical distri-bution of Eubothrium tapeworms (Ces-toda: Pseudophyllidea) in European salmonid fish

R. KUCHTA, T. SCHOLZ1, A. P. SHINN2, V. ŠNÁBEL3, V. HANZELOVÁ3
Faculty of Biological Sciences, University of South Bohe-mia, Branišovská 31, 370 05 České Budějovice, Czech Re-public; 1Institute of Parasitology, Academy of Sciences of the Czech Republic; 2Institute of Aquaculture, University of Stirling, Stirling, FK9 4LA, Scotland, UK; 3Parasito-logical Institute, Slovak Academy of Sciences, Hlinkova 3, 040 10 Košice, Slovak Republic

The host specificity and distribution of Eubothrium cras-sum (Bloch, 1779) and Eubothrium salvelini (Schrank, 1790), morphologically virtually indistinguishable pseudo-phyllidean tapeworms parasitizing salmonid fish, were cri-tically assessed on the basis of morphological and genetic evaluation of extensive material collected from different definitive hosts and geographical regions in Europe. E. crassum occurs in fish of the genera Salmo, i.e. salmon (S. salar – both freshwater and marine), sea trout (S. trutta trutta), brown trout (S. trutta m. fario), and lake trout (S. trutta m. lacustris), and also in Danubian salmon Hucho hucho and European cisco Coregonus albula. E. salvelini parasitises Arctic charr (Salvelinus alpinus) and brook trout (Salvelinus fontinalis) in Europe, and also whitefish (Coregonus wartmanni). Rainbow trout (Oncorhynchus mykiss), which is not a native European fish species, was found to be a suitable definitive host of both Eubothrium species, which may occur simultaneously in the same fish. Previous records of E. crassum in Arctic charr and brook trout, and those of E. salvelini in fish of the genus Salmo were most probably misidentifications. Most studies of Eu-bothrium tapeworms have involved salmonids from the northern part of Europe, with few records from countries of southern and south-eastern Europe. This study also con-firmed the reliability of the morphology of the apical disc for the discrimination of E. crassum and E. salvelini.

Acanthocephala of birds in the Czech Republic

J. Okulewicz, J. Sitko1
Department  of Biology and Medical Parasitology, Medical University of Wroclaw, Mikulicza-Radeckiego Str.9, 50-378 Wroclaw, Poland; 1Moravian Ornithological Station, Komenský Museum, Horni nám. 1, 751 52 Přerov, Czech Republic

 In the years 1962-2002, 9700 birds of 229 species were examined. There were found 13 species of Acanthocephala in 38 species of birds:

Polymorphus minutus (Goeze, 1782) - Gallinula chloro-pus; P. magnus Skrjabin, 1913 - Anas platyrhynchos, A. clypeata, Aythya ferina, A. fuligula, A.nyroca, G. chloro-pus; P. strumosoides Lundstrom, 1942 - Vanellus vanellus; 

Southwellina hispida (Van Cleave, 1925) - Phalacrocorax carbo, Ardea cinerea; Andracantha phalacrocoracis (Ya-maguti, 1932) - P. carbo; Filicollis anatis (Schrank, 1788)- A. platyrhynchos, A. fuligula, A. ferina, A. nyroca, Fulica atra, Rallus aquaticus; Plagiorhynchus cylindraceus (Schrank, 1788) - Turdus merula, T. illiacus, T. philome-los, Erithacus rubecula, Luscinia megarhynchos, Sylvia atricapilla, Ficedula albicollis, Troglodytes troglodytes, Sturnus vulgaris; Centrorhynchus aluconis (Muller, 1780)- Strix aluco, S. uralensis, Asio otus, Otus scops; C. globo-caudatus (Zeder, 1800) - Falco tinnunculus; Sphaeriro-stris lancea (Westrumb, 1821) - T. merula, L. megarhyn-chos, E. rubecula, T. troglodytes, Prunella modularis, Em-beriza citrinella; S. lanceoides (Petrotschenko, 1949) – Charadrius dubius; Mediorhynchus micracanthus (Ru-dolphi, 1849) - Acrocephalus arundinaceus, A. scirpaceus; Apororhynchus silesiacus Okulewicz et Maruszewski, 1980 - E. rubecula. 

Six out of the above species (P. minutus, P. strumosoides, S. lancea, S. lanceoides, M. micracanthus and A. silesia-cus) represent the first records in the Czech Republic.  

Life strategies of monogenean parasites of the genus Dactylogyrus in relation to their spatial distribution within the gill apparatus of host fish

K. Kořínková1, M. Nováková1, A. Šimková1,2, M. Gelnar1
1Department of Zoology and Ecology, Masaryk University, Kotlářská 2, 611 37 Brno, Czech Republic; 2Centre de Bio-logie et d’Ecologie Tropicale et Mediterranéenne, UMR 5555 CNRS, Université de Perpignan, Ab’’venue de Ville-neuve, 66860 Perpignan Cedex, France

During the summer of the years 2000 and 2001, 118 speci-mens of host fish (family Cyprinidae) belonging to 6 spe-cies originating from River Kyjovka, River Morava and borrow pit Čapí (South Moravia, Czech Republic) have been investigated and 2284 specimens of genus Dactylo-gyrus belonging to 29 species have been found. Thirteen (669 specimens) and sixteen (1615 specimens), dactylogy-rid species were recognized to be specialists (i.e. parasitic only one species of host fish) and generalists, respectively. Basic epidemiological characteristics, e.g. prevalence, abundance, mean intensity of infection and intensity of in-fection were obtained for all species of the genus Dacty-logyrus and, moreover, dominant and satelite dactylogyrid species have been determined. Spatial distribution of all parasite specimens within gill arches, segments, areas and surfaces of the gill apparatus of the host fish were re-gistered and analysed and site specificity of all certain dac-tylogyrid species (both specialists and generalists) have been found. To test differences in site specificity of Dac-tylogyrus species, the method called OMI (Outlying Mean Index) has  been used.

Cause and effect of ascariosis in pig herds

J. Nápravník, T. Berka

Department of Zoology and Fishery, Czech University of Agriculture, Kamýcká 129, 165 21 Prague 6, Czech Re-public

Nucleus herds have in the structure of pig breeding a su-preme standing, they produce quality breeding pigs and supply the multiplier and commercial herds. Nucleus herds are fully responsible for the health of pigs and they should not be a source of infections for the lower laid herds.

From regular investigations there was found the prevalence of Ascaris suum 3.60 % / 7.70 % in 3 nucleus large scale herds.

With nucleus herds with a low capacity of pigs, there were problems with zoo-hygiene and the prevalence of A. suum in 4 herds reached 5.13-23.44 %. Nucleus herds of espe-cially large-scale units could suppress ascariosis by conse-quent anti-parasite prevention.

Commercial herds depend on multiplier herds through the purchase of gilts. From infested herds by purchased gilts, parasitoses are brought into commercial herds and they are exposed to the highest economical losses. Three commer-cial large-scale unit herds showed a prevalence of 3.21-16.30 %. A 50 % exchange of sows annually increases the risks.

A shortage is the continual placement reduce purification and disinfection by drying out the stable environs. Climatic conditions are balanced and enable an embryonic develop-ment of eggs all the year round. Small-scale unit commer-cial herds had a prevalence of A. suum of 10.57-58.30 %. Small herds are more dependent on outside temperature and the development of infectional stage ceases from Octo-ber to April.

Prevalence of milk spots on liver was recorded at 80 % at prevalence of 10.57 % and intensity of A. suum infection 5.8. These herds demand consistent anti-parasite control.

Echinococcus multilocularis in popula-tions of the Czech urban foxes

K. Martínek, J. Červený1

Department of  Microbiology, Medical Faculty in Pilsen, Charles University, Ed. Beneše 13, 305 99, Pilsen, Czech Republic, 1Institute of Vertebrate Biology, Academy of Science of the Czech Republic, Květná 8, Brno, Czech Re-public

In order to investigate the occurrence of Echinococcus multilocularis in the Czech urban areas, a survey on red foxes (Vulpes vulpes) was performed in the cities of Prague and Pilsen during a period of January 2001 to April 2002. Foxes were examined postmortem using both methods, mucosal  observation  and sedimentation. In Prague, 10 (50 %) foxes out of 20 investigated were found to be infected with E. multilocularis adults; no positive result was obtai-ned by the examination of a total of 6 animals from city of Pilsen. 

In Prague, the study on spatial distribution of positive fo-xes showed that occurrence of the parasite is not limited to one close focus, however, the infected carnivores can by expected over all the city municipalities. The detection of E. multilocularis in Prague showed the possible infection risk by alveolar echinococcosis in this densely inhabited area. Because of few samples, no final conclusion can be drawn by the investigation of Pilsen foxes.

An epidemiological status of E. multilocularis in the Czech urban areas is still unclear and, therefore, further parasito-logical surveys focused on the examination of both final and intermediate hosts are required.

The investigation was supported by the grant of EC (5th FP, QLK2-2001-01995).

The occurrence of morphologic abnor-malities of the opisthaptor of Paradiplo-zoon homoion from gudgeons

M. MAZOURKOVÁ, I. MATĚJUSOVÁ, B. KOUBKO-VÁ, S. KRÁČMAR1, J. ZEMAN2, M. GELNAR

Department of Zoology and Ecology, Masaryk University, Kotlářská 2, 611 37 Brno, Czech Republic; 1Department of Animal Nutrition, Mendel University of Agriculture and Forestry, Zemědělská 1, 613 00 Brno, Czech Republic; 2Department of Mineralogy, Petrology and Geochemistry, Masaryk University, Kotlářská 2, 611 37 Brno, Czech Re-public

Altogether 88 specimens of gudgeons (Gobio gobio L.) were caught at three localities of the Vlara River from au-tumn  2000  till  autumn 2001. They were examined for di-plozoid monogeneans and 366 specimens of Paradiplo-zoon homoion (Diplozoidae, Monogenea) were collected. 29-49 % of diplozoid specimens showed abnormalities of the attachment sclerites. Nine types of  clamp abnormali-ties and one type of the central hook abnormalities were defined. The lowest number of the abnormalities was found on the central hooks and on the first pair of clamps, the findings of abnormalities on the second and third pair of clamps were more often. Abnormalities of the fourth pair of clamps were the most frequent. 

The accumulation of the heavy metals (Cd, Pb, Ni, Cr and Cu) was determined  in both host and parasite tissues. The heavy metal concentrations in the diplozoids were higher then in the host tissue (muscle, liver and gills). 

The bottom sediment and water from six localities of the Vlara River were also analysed for heavy metal concen-trations. Some of heavy metal concentrations exceeded the highest pollution limits permitted for soils by the Ministry of Environment (Czech Republic). 

Metazoan parasites of the European bitterling (Rhodeus sericeus) in South Moravia, Czech Republic

M. Ondračková 1,2, M. Dávidová 2, D. Kadlec 2
1Institute of Vertebrate Biology ASCzR, Brno, Czech Re-public; 2Faculty of Science, Masaryk University, Brno, Czech Republic

The metazoan parasite fauna of the bitterling Rhodeus se-riceus, was studied in rivers and ponds in South Moravia, Czech Republic from 1997-2001. A total of 28 parasite species were identified in juvenile and adult fish (8 mono-geneans, 11 digeneans, 3 nematodes, 2 genera of bivalve, 3 crustaceans, and 1 hirudinean). Two species, Gyrodactylus rhodei (Monogenea) and Diplostomum spathaceum (Di-genea) occurred with a prevalence of over 50 %. Twelve parasite species were new records for bitterling in the Czech Republic. These were Gyrodactylus prostae (Mono-genea), metacercariae of Paryphostomum radiatum, Metor-chis intermedius, Apharyngostrigea cornu, Hysteromorpha triloba, Ichthyocotylurus sp. (Digenea), Philometra abdo-minalis (Nematoda) and Ergasilus sieboldi (Crustacea). Dactylogyrus crucifer, D. rarissimus, D. suecicus (Mono-genea) and Cosmocerca sp. larvae (Nematoda) may repre-sent unusual occurrences for bitterling.  Juvenile  bitterling were host to more parasite species than adults. Also both adult and juvenile bitterling caught in ponds hosted more parasite species than these in rivers. 

The results of helminthological investi-gation of antelopes from the national Park Niokolo  Koba in Senegal

J. Nápravník, M. Antonínová

Department of Zoology and Fishery, Czech University of Agriculture, Kamýcká 120, 165 21 Prague 6, CzR

ôdaslkfôa
The  parasitological investigation of antelopes in the Natio-nal Park Niokolo Koba in East Senegal  shows the occur-rence of endoparasites among free living species. It is a continuation of the programme of specific protection of en-dangered antelopes Taurotragus derbianus derbianus clos-ing them into the preserve in the centre of the National Park. The work shows the initial state of parasitofauna found out coprologically with the antelope species with territorial limitations, or with a wide settlement in the ter-ritory of the original environment. Besides Taurotragus derbianus derbianus the antelopes Hippotragus equinus, Kobus ellipsyprymnus defassa, Kobus kob, Alcelaphus bu-selaphus major, Tragelaphus scriptus scriptus, Ourebia ourebi and Cephalophus rufilatus were examined. The work proved the occurrence through prevalence by floata-tion and sedimental methods:

Trematoda: Dicrocoelium spp. 7.8 %, Paramphistomum spp 6.77 % and Fasciola  spp. 3.37 %. Eucestoda: Monieza spp. 5.61 % Nematoda: Toxocara spp. 14.60 %, Trichuris spp. 8.99 %, Strongyloides spp. 1.12 %, Nematodirus spp. 2.25 %, Bunostomum and Chabertia 1.12 %. The quanti-tative investigation confirmed the low dissemination of eggs of parasites into the environment. The low values of prevalence of parasites is mainly influenced by the small number  of  antelopes on vast territories and by burning out the savannah, which  kills the intermediate hosts. 

There will be introduced anti-parasite control by closing antelopes into the build reserve.

Viability of Trichinella spiralis and Tri-chinella britovi in fermented sausages

Z. Pavlíčková, J. Kameník1, L. Steinhauser2, B. Koudela

Department of Parasitology, Faculty of Veterinary Medici-ne, University of Veterinary and Pharmaceutical Sciences Brno, Palackého 1-3, 612 42 Brno; 1Masna Kroměříž a.s., Hulínská 2286, 767 60 Kroměříž; 2Department of Meat Hygiene and Technology, Faculty of Veterinary Hygiene and Ecology, University of Veterinary and Pharmaceutical Sciences Brno, Palackého 1-3, 612 42 Brno

Pork untreated by freezing or heating cycles is used for the production of fermented sausages. Infected meat in fer-mented sausages represents a potential source of Trichi-nella  spp.  infection  for  human.  Two  swine were experi-mentally infected with 20 000 larvae of Trichinella spiralis and T. britovi, respectively. The meat of Trichinella infect-ed swine was used for production of fermented sausages according to a standard technology with a starter culture. The water activity aw and the pH were monitored during the drying period (the samples were taken 1st, 4th, 7th, 14th, 21st and 28th day in the course of the drying period). The sausages were processed by an artificial digestion and fed to laboratory rats (Wistar Han). The viability of Trichinella larvae in sausages was tested (i) by the examination of larvae morphology after arteficial digestion, and (ii) by the examination of laboratory rats. Our results indicated that Trichinella larvae of both species lose their infectivity depending on processing of fermented sausages between 1 and 4 day from an aw of 0.953 to 0.945 and from the pH of 5.7 to 4.4. 

Helminth parasites of the weatherfish - Misgurnus fossilis (L.) (Cobitidae, Pis-ces) from tributaries of the middle Od-ra River basin (SW Poland)

PRIVATE 

M. Popiołek

Department of Zoology and Ecology, Agricultural University of Wrocław, Cybulskiego 20,  50 - 205  Wrocław, E-mail: popiolek@ozi.ar.wroc.pl
The weatherfish is one of the four cobitids found in the wa-ters of Poland. It is a small fish inhabiting stagnant and slow-flowing  waters.  The  weatherfish  has  no  economic signifi-cance, mainly because of its low abundance and difficulties implied in catches. As a result, the fish is rarely subject to pa-rasitological studies, and the available information is frag-mentary. Only 5 species of helminth parasites of the weather-fish were previously recorded from Poland, including 3 mo-nogeneans, 1 trematode and 1 tapeworm. During ichthyofau-nistic studies in the middle Odra River basin from June 1995 till February 2002, 84 weatherfish specimens from 4 loca-lities were subject to helminthological sections. The sections followed the standard procedure, the organs examined being intestine, duodenum, spleen, liver, gonads, body cavity, eyes and gills. The parasites were preserved in 70 % ethyl alcohol, and in case of nematodes in 70 % alcohol with addition of glycerol. Trematodes and tapeworms were stained with borax carmine, contrasted with acidified alcohol, and - after dehy-dration in alcohol series and clearing - mounted with Canada balsam. As a result, 9 helminth species were identified. Mo-nogenea: Ancyrocephalus cruciatus (Wedl, 1857) – preva-lence and intensity of infection: 11 %; 1-3 specimens per fish. Trematoda: 
Diplostomum sp. larv. (19 %; 2-5)
; Pos-thodiplostomum cuticola (Nordmann, 1832) larv.
 (
10.7 %; 4-11); 
Allocreadium transversale (Rudolphi, 1802) (3.6 %; 1). Cestoda: Proteocephalus sp. (1.2 %; 1); 
 Neogrypor-hynchus cheilancristrotus (Wedl, 1855) larv. (28 %; 4-31). Nematoda: Pseudocapillaria tomentosa (Dujardin, 1843) – 7.1 %; 1-6; Raphidascaris acus (Bloch, 1779) larv. (4.7 %; 3-6);  Rhabdochona denudata (Dujardin, 1845): 3.5 %; 1-2 specimens per fish. The most part of recorded helminths are typical species of weatherfish, however three of them: Proteocephalus sp., P. tomentosa and Rh. Denudata are new parasites for Misgurnus fossilis. 

The morphometric variability of the opisthaptoral hard parts of Pardiplo-zoon homoion (Bychowsky et Nagibina, 1959) from several host species of fish

I. PŘIKRYLOVÁ, I. MATĚJUSOVÁ, M. GELNAR

Department of Zoology & Ecology, Faculty of Sciences, Masaryk University, Kotlářská 2, 611 37 Brno, Czech Re-public

A total  number of 221 and 201 specimens of Paradiplo-zoon homoion was analysed in morphologic and morpho-metric studies, respectively. The specimens were collected from seven species of cyprinid fish (Alburnoides bipuncta-tus, Barbus barbus, Chondrostoma nasus, Gobio gobio, Leuciscus leuciscus, Phoxinus phoxinus, Rutilus rutilus). Measurements of the third pair clamps (19 characters) and the central hooks (4 characters) obtained from specimens from different host species were compared.  

In the case of measurements of the central hook sickle, no significant differences were detected. Compared propor-tion of the width and length of the outgrowth of the proxi-mal tip of the median plate of the attachment clamps show-ed no significant differences. This proportion may be a useful character for species identification of diplozoids with outgrowth of the median plate of the clamp. A posi-tive relationship between host size and most metric charac-ters of the attachment clamp was found. The rate of the re-lationship was influenced by some factors (number of spe-cimens from every host, the size structure of hosts and the date of hosts examination).

The morphologic study of the shape and the forming of the central hooks, the proximal and distal tip of the median plate of the clamps showed identical forming at specimems from all seven hosts. The forming of these structures is ty-pical for P. homoion. 

Trichobilharzia ocellata versus T. szida-ti – a solved riddle?

J. Rudolfová

Department of Parasitology and Hydrobiology, Faculty of Sciences, Charles University, Viničná 7, 128 44 Prague 2, Czech Republic

Trichobilharzia ocellata is a type species of the genus Tri-chobilharzia. It was described in the stage of cercariae as Cercaria ocellata La Valette, 1855 from Lymnaea stag-nalis in Berlin area, Germany. Brumpt (1931) realized the life cycle and placed the adults into the genus Tricho-bilharzia. There were reports of C. ocellata from other snail species (Radix ovata, Planorbarius corneus, Stagni-sdfôa
cola palustris, etc.) and from other regions (France, Great Britain, Canada, USA, Japan, Russia) during the 20th cen-tury. Szidat concluded that T. ocellata is a complex of species and established three new species: C. neocellata Szidat, 1934; C. pseudocellata Szidat, 1942 and C. paro-cellata Szidat, 1942. Neuhaus found that C. parocellata was already described in 1939 and renamed it as C.(T.) szidati Neuhaus, 1952. However, some authors considered T. szidati as synonymous to T. ocellata. Later, several spe-cies were excluded from T. ocellata complex (T. franki Müller et Kimmig, 1994 from Radix auricularia in Germa-ny and T. regenti Horák, Kolářová et Dvořák, 1998 from R. peregra in the Czech Republic). 

Both  LaValette’s (1855) and Brumpt’s (1931) descriptions are insufficient to determine cercariae or other develop-mental stages. Thus, it is not clear which trichobilharzians have been observed by the authors. It is necessary to assign the name T. ocellata to one concrete species of the com-plex, and the most related one is probably T. szidati Neu-haus, 1952. However, some authors reported differences between T. szidati and T. ocellata, and thus, the compari-son of these two species needs to be done.

As cercarial characters are insufficient for comparison, sequencing of the ITS region of rDNA and mitochondrial COI gene were performed. Cercarial DNA samples isola-ted  from  wild  and  laboratory  T.  szidati  strains from the Czech Republic and from the laboratory strains of T. ocel-lata from Germany and the Netherlands were compared. Sequence of T. regenti was used as an outgroup. 

Preliminary results suggest T. szidati to be identical to T. ocellata, but additional analysis is required to compare the variability of other Trichobilharzia species with that bet-ween T. szidati and T. ocellata strains. Comparison of life cycles and developmental stages of both species is also necessary.

Current knowledge of monogeneans of freshwater aquarium fish from South-east Asia

E. ŘEHULKOVÁ, M. GELNAR

Department of Zoology and Ecology, Faculty of Sciences, Masaryk University, Kotlářská 2, 611 37  Brno

The currently available knowledge of monogeneans from Southeast (SE) Asia still remains incomplete, considering the  high  host diversity in the region. The estimation of the possible numbers of monogeneans on/in fishes of Peninsu-lar Malaysia indicates that, to date, only about 8 % of mo-nogeneans from freshwater fish of SE Asia are known. To date only 135 species of monogeneans from 71 species of freshwater fish have been  described. Most of them belong to the Polyonchoinea (130 species, 25 genera, 6 families) and only 5 species (2 genera, 1 family) come from the Oli-ňdkfsafôl
gonchoinea. Monogeneans of SE Asia show a high speci-ficity to their host groups allowing for their usage as indi-cators of host relationships. As learned from comparisons of SE Asian monogeneans with those from other faunistic regions, the SE Asian freshwater monogeneans are related to the monogenean fauna of South China, India and Africa. On the gills of aquarium fish imported from SE Asia to the Czech Republic, 15 species (8 genera, 2 families) of mono-geneans were found: Bychowskyella tchangi Gussev, 1976 from Clarias batrachus; Dactylogyrus sekarai Lucký, 1970 from Puntius schuberti; Dactylogyrus sp. 1, Dacty-logyrus sp. 2 and Dactylogyrus sp. 3 from Balantiocheilus melanopterus; Heteronchocleidus buschkieli Bychowsky, 1957 from Betta splendens; Notopterodiscoides belidus Lim & Furtado, 1986 and Notopterodiscoides ornatohamus Lim & Furtado, 1986 from Notopterus chitala; Thapa-rocleidus caecus (Mizelle & Kritsky, 1969) and Thapa-rocleidus siamensis (Lim, 1990) from Pangasius hypoph-thalmus; Thylacicleidus serendipitus Wheeler & Klassen, 1987 and Thylacicleidus sp. 1 from Tetraodon fluviatilis; Thylacicleidus sp. 2 from Tetraodon biocellatus; Triancho-ratus aecleithrium Price & Berry, 1966 from Colisa lalia and Trichogaster trichopterus; and ancyrocephalid mono-geneans, without closer generic specification, from the gills of Macrognathus siamensis.

Use of confocal microscopy for study of the muscle system of Eudiplozoon nip-ponicum (Monogenea: Diplozoidae)

R. Sonnek, T. H. Zurawski, B. Koubková,       M. Gelnar
Department of Zoology and Ecology, Faculty of Sciences, Masaryk University, Kotlářská 2, 61137 Brno, Czech Re-public

Using whole-mount preparations of E. nipponicum from the gills of carp, confocal images are presented of the mus-cle system of the diporpae, juvenile and adult stages, fol-lowing staining by FITC and TRITC-labelled phalloidin as a specific probe for F-actin. 

As expected, body wall musculature of all stages compri-ses outer circular, intermediate longitudinal, inner diagonal and dorsoventral muscle fibres. The muscle systems of the diporpa and juvenile stages are dominated by well-deve- loped somatic fibres, together with buccal suckers, haptoral clamps  and  a transient ventral sucker. Diagonal fibres do-minate the body wall of diporpa and bundles of longitu-dinal muscle run from forebody to the haptor. Muscle sys-tem help provide body contact, twisting and fusion during developmental pairing of two individuals. The buccal suc-kers, glandulo-muscular organs and pharynx are dominant muscle structures of the forebody of the adults. The buccal suckers are mainly formed by radial muscle filaments. lakfjôdlsfjk
There is evidence, that glandulo-muscular organs are pair-ed basket-like reservoirs delimited by muscle wall. Presu-mably a  role of these organs is accumulation of the secre-tions. Pharynx was the only organ of alimentary tract visib-le via phalloidin staining. On the ventral side of the ante-rior end above the mouth, there is the area with regularly arranged circular structures. The structures are probably muscular parts of the sense organs. Circular fibres domina-te the duct walls of the reproductive system of the adults including those of the egg-forming apparatus (ootype). Diagonal fibres are absent. Posteriorly, four pairs of hapto-ral clamps secure the worm to the gill. Bundles of muscles insert into each clamp and their contraction draws the scle-rite-supported jaws together reflecting their importance in securing attachment of this parasite to fish gills. 

This work was supported by the Grant Agency of the Czech Republic (project # 524/00/0844).

Occurrence of Bucephalus anguillae (Trematoda: Bucephalidae) in Euro-pean eels

M. Špakulová

Parasitological Institute of the Slovak Academy of Scien-ces, Hlinkova 3, 040 01 Košice, Slovak Republic, E-mail: spakulma@saske.sk
A comparative morphological study and an extensive sur-vey of literary data revealed that the recently described tre-matode Bucephalus anguillae Špakulová, Macko, Berrilli et Dezfuli, 2002 is a specific parasite of eels Anguilla an-guilla L. occurring in the brackish environments throug-hout European and North-African coast. On the other hand, eels captured in the fresh-waters of Europe have never been reported to host any Bucephalus spp., even in locali-ties where the congeneric species Bucephalus polymor-phus Baer, 1827 occurred in perch, pike-perch and pike. Therefore, previous data on the distribution of common species B. polymorphus in eels should be re-evaluated. 

This work was supported by a grant from the Slovak Grant Agency VEGA (project No. 2/1020/21).

Phylogenetic analysis of the genus Bo-thriocephalus (Cestoda: Pseudophylli-dea)

A. ŠKEŘIKOVÁ, T. SCHOLZ, V. HYPŠA

Faculty  of  Biological  Sciences,  University  of South Bo-hemia & Institute of Parasitology, Academy of Sciences of the Czech Republic, Branišovská 31, 370 05 České Budě-jovice, Czech Republic

Phylogenetic relationships of the genus Bothriocephalus were studied. The validity of B. japonicus Yamaguti, 1934 from the type host (Anguilla japonica) from Japan based on ITS-2 + 5.8S rRNA gene was assessed and the species was compared with its congeners, especially with B. cla-viceps (Goeze, 1782), a specific parasite of eels (Anguilla sp.) in the Holarctic Region. Interspecific differences bet-ween species of the genus Bothriocephalus from fresh-wa-ter fish from different geographical regions, based on ITS-2 + 5.8S rRNA gene, were also studied. The sequence of B. japonicus was very similar to those of B. claviceps from two different regions of the Czech Republic (94.6 % and 95.1 %). The identity of the B. claviceps sequences was 97.1 %. The similarity supported the assumption of the invalidity of B. japonicus. The results showed a close rela-tionship of Bothriocephalus sp. from Dorosoma mexicanus to these three species, although their definitive hosts are unrelated (eels versus clupeids) and geographical areas are distant (Europe and Asia versus the neotropical part of Me-xico). The study also confirmed the identification of cesto-des from cyprinid fish from the Czech Republic and Iraq as B. acheilognathi. However, tapeworms from Opsarichthys uncirostris (Japan) appeared to be highly unrelated to those from the Czech Republic and Iraq, which casts doubts upon their cospecificity with B. acheilognathi.

The species of the genus Heligmoso-mum Railliet et Henry, 1909 (Nemato-da, Heligmosominae) parasitizing ro-dents in Europe

F. Tenora, V. Baruš1, J. Hildebrand2
Mendel University of Agriculture and Forestry, 613 00 Br-no, Czech Republic; 1Institute of Vertebrate Biology, Aca-demy of Sciences of the Czech Republic, 603 65 Brno; 2Department of General Parasitology, University of Wroc-law, 51-148 Wroclaw, Poland

To date, only 4 species of the genus Heligmosomum have been known in Europe. Two species belonged to the sub-genus Heligmosomum and the other two to the subgenus Paraheligmosomum. This review reconstitutes the Helig-mosomum species from Europe known till the present time.

1. Heligmosomum (H.) costellatum (Dujardin, 1845). 

Synonyms:  Heligmosomum  halli (Schulz, 1926), the other syns see Tenora and Mészaros (1971). Nominotypic spe-cies for the genus and subgenus Heligmosomum. 

Hosts: Arvicolidae, Muridae. 

2. Heligmosomum (H.) sp. – new species.

Synonym: Heligmosomum costellatum sensu Erhardová and Ryšavý, 1955; Edelényi, 1966.

Differential diagnosis: The new species differs from the nearest species H. (H.) costellatum by the short externo-lsdfhafkj

dorsal rib (EDR), which measures about 1/2 or less of the antero-lateral rib (ALR), while in H. (H.) costellatum EDR is long and measures around 2/3 or more of ALR. The dif-ference is also in the character of the lateral ribs: in the new species they are relatively narrower. 

Hosts: Arvicolidae, Muridae.

3. Heligmosomum (H.) borealis (Schulz, 1926). 

Known only in Eastern Europe. 

Host: Arvicolidae.

4. Heligmosomum (P.) mixtum Schulz, 1954. 

For synonyms see Tenora and Mészaros, 1971; Ryzhikov et al., 1979. 

Host: Arvicolidae, the dominant host in Europe: Clethrio-nomys glareolus.

5. Heligmosomum (P.) yamagutii Chabaud, Rausch et Du-rette-Desset, 1963.

Synonym: Heligmosomum costellatum sensu Travassos and Darriba, 1929; Skrjabin, Shikhobalova, Schulz, 1954 pro parte; Yamaguti, 1954.

Nominotypic species for the subgenus Paraheligmosomum Asakawa et Satoh, 1987. In Europe known only in Finland in Clethrionomys glareolus, C. rutilus and C. rufocanus.

The financial support for this study was provided from the Grant Agency of the Academy of Sciences of the Czech Republic, No. A6093104.

Tapeworms of the order Caryophylli-dea (Platyhelminthes: Eucestoda): phy-logeny and evolution of life cycles

D. F. TIETZ

Faculty of Biological Sciences, University of South Bohe-mia & Institute of Parasitology, Academy of Sciences of the Czech Republic, Branišovská 31, 370 05, České Budě-jovice, Czech Republic

Caryophyllideans with their unique morphology (monozoic body plan without proglotisation) and bionomy remain one of the most puzzling groups within tapeworms (Euces-toda). Their phylogenetic position is crucial for our under-standing of the tapeworm “ground plan”. Without adequate knowledge of their phylogenetic relationships, we cannot answer questions about what are the plesiomorphic states of some of the most interesting biological and morpholo-gical characters (i.e., life cycles, annelid intermediate hosts,  progeny,  monozoic  body  plan, etc.). To date, there has been no general agreement about basic tapeworm phy-logeny and results of studies based on different data sets and methodologies are not congruent. The data available are not sufficient to give us a clear and robust hypothesis about phylogeny of the Eucestoda and relationships and in particular within the Caryophyllidea. Molecular data sets are deficient in the number of species sequenced whereas morphological data sets are deficient in the number of ôkladjfô
characters suitable for analyses. Therefore, a cladistic stu-dy of caryophyllidean tapeworms, based on both types of data, is urgently needed, with the main priority to resolve the phylogenetic position of the enigmatic genus Archige-tes. 

Redetermination of Paranoplocephala omphalodes (Hermann, 1783) (Cestoda, Anoplocephalidae) from museum ma-terial

F. Tenora, B. Koubková1
Mendel University of Agriculture and Forestry, 613 00 Brno, Czech Republic; 1Department of Zoology and Ecolo-gy, Faculty of Sciences, Masaryk University, 611 37 Brno, Czech Republic

We have performed the redetermination of the P. ompha-lodes material deposited in the Natural History Museum in Vienna (Bremser collection) and in the Natural History Museum, Humboldt University in Berlin (Mehlis collec-tion and Rudolphi collection constituted by a part of Brem-ser collection; cf. Sattmann et al., 1999). In the Bremser collection, deposited in Vienna under the name P. ompha-lodes, we have found 3 species, namely P. omphalodes (Hermann, 1783), P. gracilis Tenora et Murai 1980 and Arostrilepis horrida (Linstow, 1901) Mas-Coma et Tenora, 1997. In the Mehlis collection from Berlin, found was the species P. omphalodes only. In the Rudolphi collection from Berlin, 2 species are deposited, namely P. omphalo-des and P. blanchardi (Moniez, 1891) - det. Janicki, 1904, 1906.

Whether the latter species is actually bona species, it is ne-cessary new material (compare discussions and descrip-tions in Spaskii, 1951; Dollfus, 1961; Rausch, 1976; Te-nora and Murai, 1980; Genov, 1985 and others). It may be not excluded that under up to now, the known descriptions of P. blanchardi also contain new species, not named as yet.

This study was supported by the Research Project of the Masaryk University, Brno, No. MSM 143400010 (Czech Republic). The authors thank for loan of the material  Dr. B. Neuhaus, Natural History Museum, Humboldt Universi-ty, Berlin and to Dr. H. Sattmann, Natural History Muse-um, Vienna.

Proteins of the cercarial penetration glands of Trichobilharzia regenti
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It is believed that the content of the cercarial penetration glands (above all proteases and lectins) plays an important role in facilitating penetration of the host skin and surface transformation of cercariae to schistosomula.

Protease activity has been evidenced mainly by substrate SDS-PAGE analysis. We have proved an activity of about 30 kDa that has been blocked with E-64, an irreversible in-hibitor of cysteine proteases. Ligand blotting revealed that the active site of the protease binds also DCG-04, a bio-tinylated analogue of E-64. Affinity fluorescence tests on sections of cercariae showed a non-specific binding of DCG-04 to the penetration glands. 

Electrophoretical separation of cercarial proteins revealed one protein band of about 64 kDa under reducing condi-tions and 53 kDa under non-reducing conditions. Affinity blot shows that laminarin-poly (acrylamide-allylamine)-co-polymer-biotin conjugate (LBC) binds to the above men-tioned protein bands (64 kDa and 53 kDa). This binding has been blocked with free laminarin, confirming specifici-ty to β-1,3-glucan. β-1,3-glucan from the cell walls of Sac-charomyces cerevisiae was also effective in isolation of the 

protein. Until now, the immunization of mice with the pro-tein did not result in production of specific antibodies.

Microscopical evaluation of the neuro-muscular system of the monogenean, Eudiplozoon nipponicum
t. h. Zurawski, G. p. Brennan, a. g. Maule,    m. Gelnar, d. w. Halton

Department of Zoology & Ecology, Faculty of Sciences, Masaryk University, Kotlářská 2, 611 37 Brno, Czech Re-public, E-mail: zurawski@sci.muni.cz
Diplozoidae monogeneans are unique fish-gill parasites comprising two individuals fused together. Fusion takes place while on the host gill and involves the coming toge-ther of two diporpae larvae, resulting in maturation to adulthood. Using light, confocal and electron microscopi-cal methodologies, interfaced with enzyme histochemistry and immunocytochemistry, the neuromusculature of dipor-pa, juvenile and adult E. nipponicum have been examined. This study focuses on the involvement of the neuro-muscular system in the processes of pairing. The functional significance of the findings will be discussed.

This work was supported by a grant from the Grant Agen-cy of the Czech Republic (project #524/00/0844).
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